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EXECUTIVE SUMMARY

BACKGROUND

This document reports on research and development.
activities canducted by the Project SEARCH Committee on State
Identlflcatlpn Bureaus and its Latent Fingerprint Subcommittee,

Project SEARCH is a cooperative effort. of the criminal

Justice systems of the 50 states, banded together to apply

technolOgy to the criminal justice system of the United States.,
The work reported in this document, as well as othexr efforts of
Project SEARCH, were funded by grants from the Law Enforcement
Assistance) Administration of the U. S, Department of Justice.
Special appreciation is extended to Mr. Richard Velde, LEAA
Depnty Administrator, for his support of the project and his
personal attention to LEA%/SEARCH liaison activities,

The o@jective of the study reported here was to survey,

document, and evaluate the existing latent fingerprint systems

in use thronghout the United States.,

Member' of the Project Commlttee are shown in Exhibit 0-1
and thoee of;the Latent Fingerprint Subcommittee are shown in
Exhibit 0-2.% Gary D. McAlvey sexrved as chairman of the Project
Committee angyvincent Peterson sexrved as chairman of the Sub-
committee. S

Administ%ative services were provided by the California
| '
Crime Technolégical Research Foundation under the direction of
Douglas E, Ro@dabush, Executive Director. Mr. David G. Yamada

sexved as the administrative and technical coordinator,of the

‘project and‘prepared Part Two of the report.

Technical staff services for the project were provided by

Public Systems, Jnc., under the direction of Paul K. Wormell,

SEARCH Project Coordinator. Mr. Gregory Campbell acted as prin-

cipal- investigator for PSi on the project. Mr. John P. McGuire
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provided technlcal and anal ytlcal suoport and prepared Parts

One and Three of the report.

*

;fThis‘effOrt was condugted in parallel with a study of de-
veloping technology in areas possibly applicable to the latent
fingerprint problem but not currently implemented Examples
of such areas include the development of means for automatlcally

scanning fingerprintvpatterns and for classxfylng the scannlng

~data into a code suitable for storage, retrieval and 1dent1f1-,

cation.. A separate report documents the results of that effort.

‘This report is intended}tOfprOVide poIiCe administrators,
heads of crime laboratories and heads of identification bureaus
with information on existing latent fingerprin® systems and

guidance in selecting from, available sinale~fingerprint search

systems.

- TASKS

In conducting the study, the follow1ng tasks were performed‘

u51ng the methods descrlbed

;j Existing 1atent fingerprint systems were 1dent1f1ed by
means of a letter and. telephone survey.

e Data were collected on 1dent1f1ed ex1st1ng systems
through a surveynquestlonnalre malled_to 109  agencies.
. After a review of the 71 questionnaire responses; the
‘.subcommittee"and‘staff'Selected typical latent finger-
prlnt systems. for addltlonal study

e Subcommlttee and staff members conducted on—SLte rev1ews
' 'and documentatlon of nlne selected systems.*.. '

f'oh;Theustaff eyaluated the,ex15t1ng 1atent>£1ngerprint'

O

systems using the collected data and site visit docume'ty

tation.

ORGANIZATION,

Follow1ng the Executlve Summary, the report is organlzed
as follows- ' ’

C

YPART ONE.k APPROACH AND FINDINGS

~ This part of the report presents a detalled
description of each of the tasks conducted during
the study and reports on their outcome.. It begins
on page 15.

PART TWO: OPERATIONALVSYSTEMS‘DESCRIPTION

- This part of the report documents the information
.obtained concerning those latent flngerprlnt
systems selected for intensive review and on-site
visits. It begins on page 68.

Appendix A: Questionnaire Responses
This Appendix includes a sample of the questionnalre
used to survey the various agencies and presents, in

‘_tabular form, the responses recelved to the question-
"nalre. It beglns cn page A-l.

: Appendlx‘B:_ Cla551f1catlon System Description

This Appendix presents a detailed description of
each of the distinct single fingerprint classifica-
tion systems reported in the questionnaire survey.
It begins on page B~-1.

Appendix C: Hood-Taylor Palm Print Coding System

.This appendix describes a balm print coding system
reported by the Shreveport, Louisiana Pollce
Department. It begins on page C-1.

%

QUESTIONNATRE RESPONSES

“of 109 questlonnalres malled 71\responses were received
from-"' o
39* agencies with currently operational latent
fingerprint identification systems;
17* agencies with latent fingerprint identification
~ Systems that are about to be operatlonal or 1n the
- planning stage,

1

5 agen01es with currently 1nact1ve latent flngerprlnt
1dent1f1catlon systems, and . .

cTBe

~;6neiagency responded twice; concerning both the current system

and a planned update. -
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11 agencies having no such system.

Of the 39 operatlonal systemo, 23 use the Miracode search
and retrieval equipment. This equipment uses a flngerprlnt
image data base and codlng information which lS maintalned or

reels of f£ilm. The film coding is searched in response to an

~3

inquiry concerning latent fingerprints.
; o

Three operational systems used completely automated
search and retrieval equipment, 1ncluding computer capability
and either microfilm, microfiche, or v1deotape image storage

capability.

Thirteen operatlonal systems emploved manual search and -

retrieval of files of fingerprint cards.

) . . { W . .
Twenty distinct«classification systems were reported as
used in connection with latent fingerprint identification

systems.

An analysis of the questionnaire responses is presented
in Section 1-3, beglnnlng on page 26. The actual question—
nalre responses for each agency are presented in Appendix A.

The classification systems are’ descrlbed in Appendlx B.-

ON-SITE VISITS OF SELECTED SYSTEMS

Based on a rev1ew of the questlonnaire responses, nine

agen01es w1th operational systems were selected for 1nten51ve~

review and on—51te visits. These agenc1es were selected as

pZ
typical agenc1es hav1ng one. each of., o

° one of three 1mage storage media, and

T‘o one ofnthree search and retrleval methods

@ one-of six fingerprint cla551f1catio ¢ hemes,'

in comblnations whlch were representatlve of all the systems

- reported. -

i

y
¥

1
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'3w1th these systems is presented in. Exhibit 0-4.

b)

.Exhibit ‘0-3 lists the nine agencies visited along with
descriptive information concerning each system. A narrative
of the site selection procedure is given in Section 1-2. an
ejaluation*of’the‘data,COllected‘from these agencies is
presented in Section 1-4. Detailed descripiions of each

‘system are presented in thegSectionS'ofsParthwo listed in

_the last column of Exhibit 0-3.

SYSTEM SELECTION CONSIDERATIONS

Within .Section 1-4, following the evaluation of the

. visited operational systems, the information which. follows is
. presented: to .provide a range of options.which a law enforce-

ment agency. administrator may consider prior to establishing
a latent  fingerprint system.

1 From all of the systems reported, four system configura-
tions were selected as representinglthe basic options

available. These were:

o‘TherMiracode search and retrieval equipment
employing microfilm images as the data base;

° A'microtiche/microfilm image file with the
capability of a computerized data base -search;

® A videofile system. employing a videotape image

~and data base file -and hav1ng a computer search
_'capaCity, and

® A manual system utlllzlng fingerprlnt cards.

The system listed second is probably the most general in that
it describes a configuration which, in ltS various forms, is
available from several manufacturers.

‘A listing of a number. of parameters that can be associated

These ‘param-

‘etersawere developed from the. collected: system data.



} . EQUIPMENT ANNUAL ) SYSTE& DESCRiPTION
« ‘SEARCH 'TECHNIQUE COST OPERATING DATA BASE | - REFERENCES
AGENCY 3 STORAGE ‘MEDIUM {Hardware) CLASSIFICATION SCHEME FILE ORGANIZATION $(000s) COST FILE SIZE Section Page
Oakland; CA Microfilm ) .Comguter>v 3 digit/finger Microfiche (stored in $100 $18,000 14,000 2-1 68
P.D. . ) order of filming. ’
| page co., PL Pingerprint cards Manual 5 finger (separate hands) | Right and left hand N/A _ $10;000 7,500 2-9 197
P.5.D. : 3-2 characters/finger filed by thumb and
. i index finger pattern
and geographic areas
Miami, FL | Fingerprint cards Computer listing 8 character/finger Cards stoted by ID N/A $29,000 1,600 2.6 159
1P.D . Maneal lookup {Russak) number. Computer sort
: h cross referenced.
. .
Atlanta, GA Microfilm Miracode Equipment | 3 digit/finger Reels of film (stored $17 $3,600 31,000 2.4 126
P.D. ‘ ) (Miracode system) in order of f£filming).
New ofleans, LA | Fingerprint cards Manuai 7 character/finger Each finger filed N/A N/A 10,000 2-7 180
P.D. . {one per-finger) {Battley) separately and accord- .
. - ing to'pattern
Shreveport, LA | Microfilm Miracode Equipment | 6 or 9 -digits/finger Cassettes of f;lm $35 $34,000 5,000 ) 86
P.D. . e {Hood-Taylor) {stored in order of -
f;lmlng). -
Boston, MA Finderprint'cards Manual 5 finger (separate hands) | Right and left hand N/A $18,9000 35,000 2-8 190
P.D. " R 1-2 characters/flnger cards stored‘by pattern o
. classification system
order 00001; 00002,... .
- - 88888, ; :
Nassau Co., NY Hicrqfilm Computer ) 4 digits/finger Cassettes of film. $72 $28,000 6,000 |{. 2-3 - 106
| P.D. . Lo 1y :
HQ, R.C.M.P. videotape Coméuter' 8 charécters/finger Sets of fingerprints $1,500%*. $100}000 19,000 2-5 - 137
L ! e (Battley) (accessible by any ox : -
§ B all fingers) stored by
geograghie region on
videotape in order of
£izming.
[ © *Cost of entire
videofile system’
N ® Exhibit 0-3.  'SUMMARY OF DESCRIPTORS FOR S.YSTEMS REVIEWED
/
&
APPROXIMATE . AVERAGE VISITED
NUMBER OF TYPICAL MONTELY ‘AGENCIES
i ’ : .1 . OBSERVED RECQMMENDED* EQUIVALENT ANNUAL LATENT AVERAGE HAVING
STORAGE SEARCH CLASSIFICATION | DATA BASE DATA BASE COST OF FULL TIME OPERATING | SEARCH MONTHLY { COMPARABLE
MEDIUM ~TECHNIQUE- SCHEME RANGE RANGE EQUIPMENT EMPLOYEES COST VOLUME HITS SYSTEMS
oy ;
Micx ofllm .Miracode | 3.digit "1-31K 2-10K 540K 0.5-1.5 $15K 30 3 Atlanta .
' ' ‘ ) . i (Shreveport)
Microfiche/| Computer 3 digit 6=14K - 8=20K 7$100K** 1.5-2 $20K 50 .| .5 Oakland
Microfilm : : ' ‘ (Nassau)
Videofile | Computer: Battley 19K 15-50K $1.0M** 6-10 $100K . 200 .. 20 RCMP
Fingerprint | Manual 5. finger 2-74K 2~6K N/A 1-3 $25K 20 2 . Boston
Cards ’ Dade: Co.
(New Orleans)

*Based on efficiency of search and data base malntenance considerations.

**Since these equlpments would not be dedicated to latent act1v1t1es, the cost borne by those act1V1t1es should be an

" appropriate percentage of the flgure shown

Exhibit 0-4.

LATENT SYSTEM SELECTION PARAMETERS

8




‘The classification schemes suggested for each system are

not meant to be rigid Other schemes can be employed as well.
"Coding schemes more’ ‘complex than a three-digit .one, require

additional data base' encoding effort. The complex Battley

system is suggested for the Videofile because it has been

tested operationally. A modlfled version of the 51mple NCIC
system is planned for use on the Videofile system belng ‘
implemented by the Illinois Bureau of Identification. a

TN
3

It should be hoted that the recommended data base range
'iS'generally‘smaller than that observed in operating systems
during the 'study. While- the‘recommendatiOns'are'intended to
be flexible, they were selected as the ‘range of file size
which could be handled efficiently by the system. Manual and
Miracode systems are 1imited to the smaller ranges of data
base because of the 1neff1c1ency of manual search itself and
the time involved in searchlng a large (many reel) film data
base with the Miracode equipment. -

The equipment costs) estimated number‘of full time
equivalent employees. and typical annual operatlng costs were
developed from the survey and on- -gite v151t data for each type
of system. They are intended to indicate the various cost

brackets available;"

,The average monthly latent searctholume, while not rigid,
is intended to be typical for each system having operating
personnel commitments in the range listed. The expected "hit"
rate, while basically unpredictable, is chosen as ten per cent
of the search volume for each system. -

10
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SUMMARY OF FINDINGS

argument.

The follow1ng is ‘a summary of the pr1nc1pal Llndlngs of
~the study.

o

e A variety of Singlé”fingerprint classification

schemes | are ln use throughout the United States.
The range of such schemes runs from simple systems
cla551fy;ng one or two parameters per finger to
complex systemsrclassifying as many as eight to
ten parameters per finger.’

The classification scheme used by an “agency is not
necessarlly a functlon of the flllng or search
procedures employed, but some classification

schemes tend to be used in conjunctlon w1th certaln

'search ‘and retrleval equlpment

The amount of detall included in a classification

scheme affects the selectivity of the search
procedure. In general, the more complex (detailed)
the clasSification scheme, the smaller the number

of candldates returned in response to a search
: ot .

The storage media used for fingerprint images were
in most cases fingerprint cards stored in file

drawers or microfilm images stored on reels of

“film or in microfiche equipment. Two agencies

reported use of video tape for storage of finger-
print images. The search and retrieval methods
used included: manual search of fingerprint

card files; electro-mechanical equfpment for

+searching reeils of film uSiug a light scanning

devigce to readvcoding on the film; and computer
equlpment to allow programmed search of data

)‘base parameters malntalned on computer storage

dev1ces, ‘e.g., dlSCS, and tied to flngerprlnt
1mage flles.' ‘

11
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e Because of the increased selectivity of

,cla551f1catlon systems employed with automated Recommendations for further research.are:

‘gsearch eguipment, the actual time (reviewing % e More accurate measurement should be made of system
candidates’ cards) used in.automated search is ,j ~ performance parameters, including selectivity and
' much less than that for a manual system. ‘Even :y_ " reliability. g

with the llmlted data available, thls tends to

- ‘
e A review of the operation and productivity of
justify the cost of automatic search equlpment. ‘

latent systems, particularly those that,have
‘recently become operational is recommended for
approximately two years in the future.

The drawback to this conclusion is the cost of

recla551fy1ng a manual file data base to a new

system suitable for use with automatlc search )
| . Operational testing of automatic fﬂggerpriﬁt

,{ ‘ classification equipment should be undertaken.

This is recommended because of the large. amount

equipment.

e A large percentage of the questlonnalre

respondents had laced their latent fingerprint :
P P g P : of effort expended by agencies in manual class-

systems in operatlon only a short time ago or ification of fingerprints.

were about to do so. Consequently, somé of the .

responses are only estimates based on limited ' ?:

operation.’ | ’ L
e All‘latent‘print systems have'variousyminiﬁdm

ridge detail requirements. It should be under- y

stood that no latent print system known today will _ ';' " ; »

_handle all latent fingerprints. ;

RECOMMENDATIONS

Recommendations are made for law enforcement agency

administrators to consider when establishing latent;finger—

print systems.

e The cost effectiveness of a latent system should ' \g
be considered in relation to that of other R

investigative processes.

S
B

e The labor savings provided by automated systems f _‘ .
/ B ‘.:’\ o~ N :

. justlfles their initial cost.” e f‘“'{;

@ Avallaﬁle COmputer capablllty that can be @sed in

conjunction with search and dlsplay equipmant’ to
establish a latent system should be con51dered.

13
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Section 1~1

INTRODUCTION

RN
B

This report documents the technical activities' in support.
of the Project SEARCH Latent Fingerprint Study. Project
direction was provided by the Latent ‘Fingerprint Subcommittee .
of the P}oject SEARCH State Identification Bureau Project )
Committee. The purpose of the study was to survey, document,.
and evaluate the existingrlatént fingerprint systems through-
out . the United States .and the system at the Royal Cangﬂian‘
Mounted Police Headquarters. This .report is intend@ﬁvto
providé police administrators, heads of ¢crime laboratories,
and heads of identification bureaus with information on exist-
ing latent fingerprint systems and guidance in selecting ‘from
available single fingerprint search systems.

The six tasks performed in conducting this study were:

1. the identification of existent latent fingerprint
" systems; )
2. the collection of data on existing systems;

3. selection of typical latent fingerprint systems
for review; Cos :

4. ‘on?site review and documentation of selected
systems;

5. existing system evaluation; and
6. project documentation.

Each of these tasks is described in detail in the remainder- of
the report. ' '

The reSponseS'obtainedfto a survey gquestionnaire mailed
to 109 agencies are presented in Appendix A. The details of
all manual single fingerprint classification schemes reported

are given in Appendix B. The description of a palm print

A5



classification system reported is contained in Appendix C. It
should be noted that this document does not report on the Sub-
committee and staff efforts to investigate the state—éf—the—art
and newly emerging technology in the area of automatic scanning
and classification of fingerprint patterns. A report to be
published separately will document that activity.

THE LATENT FINGERPRINT EVIDENCE IDENTIFICATION PROCESS

‘To provide a framework for the discussion of the various
tasks undertaken in the study and the subsequent material
presented in the report; a brief description is given here of
the prOCessesfgﬁvaved in attempting fo,identify suspects from
latent fingerprint evidence. Two basié”prosesses will be
described: the first is the search of latent fingerprintv
evidenée~against the files of fiangerprints of individuals
known to have committed the types of crimes that generally
result in latent fingerprint evidence; the second is the search
of the fingerprints of individuals, charged with certain kinds
of crimes,against latent fingerprint evidence of previously

unsolved cases accumulated in the files.

Latent fingerprint evidence is presented to fingerprint
examiners to effect identification by comparing the latents
with existing inked fingerprints. Procedures involved in
searching latent fingerprint evidence against a file of
offenders can be described with reference to Exhibit 1-1-1.
The latent fingerprint evidenée is studied and classified
according to some system devised for cataloging the parameters
of the fingerprint pattern and detail. There are guite.a
number of such classification schemes, which are described
later in the report. All of them result in fingerprint parsmé
eters which enable the technicians to perform a search against
the file of fingerprints of known offenders. The files are

Q
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organized according to the parameters used in the élassification
scheme. of the agendy under consideration. Frequently other
evidence, such as a witness report, enables the technician to
employ other searich parameters--a suspect description for
instance--in the file search, as indicated in Exhibit 1-1-1.
After the search has been completed a respondent list, that is,
a list of possible candidates whose fingerprint parameters

agree with those on which the search was based, is available

to the technician. In the case of a manual system, the actual

fingerprint cards constitute the list to be searched. A
cqnpariSOn of the latent fingerprint evidence and the finger-
prints of the respondent is usually made visuallyyand if a
sufficient number of identification points occur, then an
identification for this particular case results. If no identi~-
fication occurs, then the latent evidence is filed with the
;Other open cases involving latent fingerprint evidence. The
process jusF described is the one most commdnly used by law
enforcement agencies in attempting to solve crimes using

latent fingerprint evidence. Aas a consequence, most of the

descriptions of classification schemes,. search techniques,
file organization ang image storage media given in the remainder

of the report are related to fingerprint systems which employ
this process. e '

o The second process, that is, searching the fingerprints of
nsw arrestees against the files of open cases inﬁolving latent
flngerprint evidence, is used in many places. It is less
formal in that it ushalIy involves a manual search procedure'
and does not involve investment in a great deal of equipment.
A’number of agencies responding to the questionnaire indicated
that they do not employ this procedure.

\
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*FILE OF KNOWN OFFENDERS
(APPLICABLEVOFFENSES)

Exhibit 1-1-1l.

PROCESS OF SEARCHING LATENT }5‘I].SIGERPRZIZI\'J"Il
EVIDENCE AGAINST FILED FINGERPRINTS

SRR

P

o

T T AT T

e

s

,The.fingefprints of certain new afrestees are of'iﬁterest.
For example} narcotics arrestees might be the suspects in some
burglary cases because of the connection between the need for
funds to support a narcotics habit and the frequent burglarizing
,of'broperty‘to obtain merchandise or materials for sale for
ready cash. = Some agencies have indicated that this particular
search proceésvhas a high payoff among juveniles whO‘may-tend'
to operate repeatedly in the same geographic area.

The fingérprint cards are examined and the pattern type of
thg variousrfingers noted. This enables the technician to per-
form the search. Classifying the fingerprints with anYthing more
than some rudimentarykscheme,;such‘as pattern type, is probably
not fruitful because the file is generally organized by crime
type and then by individual case, with notations indicating the

| ’ In
any case, having the pattern types of the rew arrestee, a searéh
is made against the open cases (see Exhibit 1-1-2) to determine

whether any open cases contain the same pattern type that might
be examined in more detail.

-pattern’tyPeS'bf latent evidence associated with the crime.

Occasionally, there is .other infor-
mation on the arrestees, such as modus operandi (MO) or the

geographic area in which he was arrested or suspected of having

operated. These parameters can help to narrow down the search, by

limiting the area of the file to be searched. After cursory

search, a list of possible cases in‘which a match cQuld take

place resulfs. Comparison of the fingerprints with the latent

eitherxrésults in -cases that are cleared or not matched. 1In

the case of no match, the fingerprint cards of the new~arrestée
may be filed in the known offenders file.
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uring conduct of the task.- These‘inCluded: classi-

developed d
fication scheme;- £iling scheme; geograph1ca1 area served, popu-~ f§§

1mplementatlon date;: mlnlmum fingerprint detail

lation served
nt 1nformatlon),;&

forasearch, search parameters (other than flngerprl

data base size;
teria; search and identification rates;
source of latent evidencey

and de51rable 1mprovements

criteria for 1nclus1on in data base; purge cri-
classification and search

_times; *use of palm prints; staffing,
elimination print submission procedure;

' to the latent system. : o | S ;

A reproductlonuof the duestionnaire formatAis presented in

Appendlx A.

| | & »
. After an initial mailing to 109" aQencies; 54 responses were &
recelved. A follow—up letter to initial non—respondentS‘resulted o

n 17 additional responses for a 'total of 71 responses.

aires were analyzed for 51m11ar1t1es
for the next task-

The returned questlonn

and differences and to prov1de 1nformatlon

the selection of a number of systems for intensive review.

The responses to the questlonnalre are presented in Appendix A
and the results of t
Section 1- -3. In general, there were four respo
those with operatlonal systems, those plannlng or 1nstalllng

new systems, those with deactlvated (no longer operatlonal)

systems; and those with no systems. SO IEEITE AP e

he questlonnalre analy51s are presented in
ndent groups-

iy e

SITE SELECTION

The initial analy

‘divide the various respondents into natural cate
ty of class1f1cat10n schem@?v

rds and the search

sis of the questionnaire responses‘served to;}
gories. The .

ba51s for such a lelSlon was the varle
y-the types of storage medla for flngerprlnt ca

technlques employed. *?‘a’

- . Th R ° -
o ere:were,vamong the respondents, six classification
schemes with a number of variations. The six schemes were
A 3-digit (basic Miracode) System
‘A 4-digit extension of the 3 digit system
Th ) b : ; . 4 -

e Russak system (Miami, Florida Police Department)
The Battley system |
The five finger {separated hand) system
The Hood-Taylor (6 :and 9 digit) systens.

A‘ descripti ‘ ~lassi syste
o .crlptlon of all the classification systems reported by
e questlonna;re respondents 1is presented in Appendix B

' Three storage media were reported for fingerprint ima :
-frngerprint cards, microfilm and videotape; ‘Three  search iesh
niques were also reported: manual search, computer aid d care
and the‘Miracode (light scan/coded film) search system R

In se;ecting latent fingerprint systems for intensive revi
a cross section of respondents with operational systems was -
selected in order-to include each of the listed classificatio
schemes, storage media, and search techniques. Exhibit 1—2—1n
shows the agencies selected by the Latent'Fingerprint Study Sub-
committee in accordance with the above criteria and indicates
whlch of the selectlon parameters the agency 's system satlsf
The Dade County - Publlc Safety Department s Latent System h dles.
characterlstlcsyfound:among the other sites. ;however; bec:use

the questi i ' indi
questionnaire response indicated a relatively large number of

dde
o ntifications and because it was located in the same c1ty as th
| iami Police Department, it was added to the llSt )

To " T RN AP L
conduct the intensive review, of these agencies' latent

of ‘'t
he Subcommlttee v151ted the agency and were briefed on ths
e

-opera
P tions of the- system. A(In‘the case cof the Royal Canadian

23 .



2 - , | | Mounted Polj.ce, only a member of the téchnical staff reviewed
| CExhibit 1-2-1 ' the system.) . The documentation resulting from the site visits
. ‘ ‘ is T ) t N . . L ’ :
LATENT FINGERPRINT SYSTEMS SELECTED FOR INTENSIVE REVIEW o presented in Part Two of this report. |
AND SYSTEM PARAMETERS ‘ Pt ,

B o CLASSIFICATION || STORAGE SEARCH
STATE/AGENCY _ SCHEME __MEDIUM TECHN IQUE

o
R

B M

b e R P B o) m
-—I»—«m'i-«c: RS
7§>mmc:u

<Mﬁqq>
MO =T O
oo OoOx
WO =< I
NOTI2O

R TMoOmom
m‘ﬁb—lOmU»—-c<
Freczer=
VM ACDTEZOO
h'lvx:‘on:>>o-—cz

CALIFORNIA | &
QOakland P.D. X : X X 3
FLORIDA | 5 ) o
Dade Co. P.S.D. | 1% X X
Miami P.D. ~ X1 X X |
GEORGIA _ - g ey
Atlanta P.D. X | : X1 ' 1x £
LOUISIANA | - |
New Orleans P.D. . X X ; X
Shreveport P.D. o | X X : X
| MASSACHUSETTS | i |
"~ Boston P.D. ‘ A X ) X1 RIS
NEW YORK | . RS | R e |
NaSsaU’Co,;P.D. X [ X ' X

CANADA , o 1 | ‘ , : ~ S
. HQ, R.C.M.P. 11 1 X] ) ’ LS | KR 0. ]

T TR
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section 1-3

'QUESTIONNAIRE ANALYSIS

ires received

in this section of the report, the questionna

in response to the survey of agencies that were assumed t? have

latent fingerprin

of 109 questionnaires we

t identification systems are analyzed. ‘A total

re initially distributed through the
esponses had been obtained. A

e a response from those who

mail. Within three weeks, 54 x

follow-up letter was used to encourag

| “no y i i 7 question-
had® ndt returned the questionnailre. Subsequently, 17 qu ’

- . Y s
es were received resulting in a total of 71 responsesS.

naix
A review of the preiiminary questions'on the questionnaire
i s i oups:
resulted in a sorting of the respons§ﬁ into four group
e Agencies with currently operational latent

fingerprint identification systems.

e Agencies with latent fingerprint idgntificat%on
systems that are about to be Operat;onal or in
the planning stage.

e Agencies with latent fingergrint.identiflcatlonk

systems that are carrently dnactive.

Agencies with no lLatent fingerprint identifica-

tion system.

Exhibit 1-3-1 lists the responding agencies sorted according

“to these groupings. The questionnaire analysis in this section

sed principally on the responses in Group

“is ba -
Some brief description is given concerning the .

“tional systems.
ans of the respondents in Group 2.

implementation pl
P ' ‘It should be

of those in Group 3 can be found in Appendix A.
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1 concerning 0pera-,{

The responses;*

Agencies Responding to Survey Questionnaires

Exhibit 1-3-1

Group l: Operational Latent Fingerprint Identification Systems

Y

ALASKA

- Anchorage Police Department

CALIFORNIA

Berkeley Police Department .

Los Angeles "County Sheriff

Los Angeles Police Department
Oakland Police Department ‘
Orange County Sheriff's Department
Sacramento Police Department

FLORIDA |

Dade County Public Safety
Department

Miami Police Department

Palm Beach County Sheriff's
Department

West Palm Beach Police Department

GEORGIA
Atlanta Police Department

HAWATI

Honolulu Police Department
ILLINOIS ‘ : .
DuPage County Sheriff's Office
KANSAS L P
Kansas City Police Department

LOUISIANA B :
New Orleans Police Department
Shreveport Police Department

MASSACHUSETTS
Boston Police Department

MINNESOTA . ° . ” j
Minneapolis Pclice Department
MISSISSIPPT ‘, ;
Jackson Police Depaxtment.

27

MISSOURI
Kansas City Police Department

NEW JERSEY ' '
Atlantic County Sheriff's |

Department ; : :
East Orange Police Department

‘'NEW YORK

Nassau County Police Department

New York Division of Criminal
Justice Services

Rochester Police Department

NORTH CAROLINA
Charlotte Police Department

OHIO

Cincinnati Police Department

Cleveland Department of
Public Safety

OREGON
Wasington County Sheriff's
Office

TEXAS
Austin Police Department
Brownsville Police Department

' Galveston Police Department

Harlingen Police Department-

McAllen Police Department

Texas Department of Public
Safety

- VERMONT :

Vermont Department of Public j
Safety

WEST VIRGINIA

Charleston Police Department

CANADA .

Headquarters, Royal Canadian
Mounted Police, Ottawa, |
Ontario : . ~



BN AR S v

~ Los Angeles County Sheriff

- safety

vIllIncis Bureau of Identification

" MARYLAND

© CALIFORNIA

Washington 1.D. Bureau

 Chicago Police Department

Group 2: Planned Latent Fingerprint Identiﬁication Systems

@

CALIFORNIA NEW JERSEY ‘

Flizabeth Police Department
.Jersey City Police Department
Newark Police Department °
Paterson Police Department
Trenton Department of Public

Safety

COLORADO :
Denver Police Department ,
Lakewood Department of Public

FLORLIDA , OHIO .
Pensacola Police Department Columbus Police Department
: Toledo Police Department
GEORGIA ' \
Savannah Police Department OKLAHOMA ]

Tulsa Police Department
ILLINOILS o

OREGON s

Portland Bureau of Police

Faltimore Police Department

‘Montgomery County Department

of Police

Group 3: Currently Inactive Latent Fingerprint Tdentification
L systems

CALIFORNIA _/J :

Galifornia Department of Justice
Richmond Police Department

PENNSYLVANIA
Pittsburgh Bureau of Police

VIRGINIA
Norfolk Police Department

KANSAS
Kansas Bureau of Identification

Group 4: No Latent Fingerprint Tdentification Systems

ALABAMA MARYLAND
Auntsville Police Department
Montgomery Police Department .

, ‘ NEVADA

San,Diego'Sheriff?s Department Communications
DELAWARE ' NEW JERSEY

Delaware State Police Vineland Police Department.
DISTRICT OF COLUMBIA * OKLAHOMA |
Ardmore Police Department -

TLLINOIS " PENNSYLVANTIA

28

Baltimore County Police pepartme 7

Division of Tdentification and :f

Philadelphia Police Department fl

notad‘that most of the agencies résponding that théir system
was currently inactive, indicated that the reason for this was

either a lack of funds or a lack of sufficieént manpower to

operate the system effectively. ‘Some of the agencies are

anglous to return the syétemkto an operational status

Analysis of Questionnaifes Received from QOperational Systems

‘ Tae laltlal analysis of the questionnaire responses from ﬂ
operational systems was performed by giouping them according
to pqpulat¥on and comparing the responses to questions in the

survey concerning data base, size, the vol&me of searches,

identifications, etc. The respondents were then further

subdivided according to the age of the system, the times
requi;a? to Qlassi?y a set of fingerprints for the files,
search timas, etc.l The second sorting initially divided the

respondants into those having a Miracode search and retrieval
s%igem, those having automatedésearch and retrieval equipment
af other manufacturers, and those having manual systems. This
initial sorting was further divided according to the single

fingerprint classification system employed by the agency

An initial sorting of the questionnaire responses was
mada according‘to the population served by the agehcy responding
For aeveralxpapulation groupings, a chart was'prepared listingr .
?he jPrisdiction of the agency, the population, the date of |
1mplemen§ation, the size of the data base,kthe number df

-searchas and hits per month, indication of whether the system

::s aatomatic or manual, the times required to classify sets

o s et evatin, iha averige wuanch Eisn; tha |
. | ge search time, the

classification system, and the number of fﬁll—time equivalent

employeesk?péyating the system (e.g., 2 employees spending

50 perxr centwdf~ﬁime-='l full-time equivalent emﬁloyee).'

-
)
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Examlnatlon of the responses within the various population
groups indicated no partlcular unifying thread that would
tend to lead to a conclusion regarding any of the described
parameters on the basis of population. There was, for ;
instance, no correlation between the size of the latent finger-
prlnt data base and the population served. When consideration
was glven to the age of the systgm, that is, how long it had
been 1n\oreratlonal status, it was observed some of the older
systems dld have larger data bases than those systems re%ently

.

in operatlon. This is certainly a reasonable situation

because of the time and cost involved in converting and imple-
menting a data base and the relatively short time allowed- for
this in new systems.” Certalnly the very large systems, such

as the Los Angeles Pollce Department and the Los Angeles County
Sheriff's Office, which have been in operatlon for several years,

had quite large data bases. Thus, in 1Polated cases, 1f one

compared a small number of‘respondents one could conclude that
larger cities and older cities had larger data bases, but- when

all the respondents were 1ncluded together such generallzatlons“

tended to break down. Because of the nonproductlveness of this
initial sortlng of the respondents, a second sortlng procedure’

was initiated as described below.

Of the forty respondents 1nd1cat1ng they had a currently
operational latent flngerprlnt 1dent1f1cat10n system, twenty-
three of them indicated that the Kodak-eracode search and
retrieval equlpment was employed in thelr ‘system. Because of
this predominance, it was decided to sort the respondents into
those using the Miracode equipment and those, not u51ng it, and
to further sort the group that did not use the eracode equlp—
ment 1nto these having automated search and retrleval fa0111t1es

and those using manual search technlques.

eracode Search and Retrleval Fgulpment Systems

The. questlonnalre responses from the twenty-three agencies
with currently operatlonal Miracode search and retrleval

1

equipment'werevgrouped together fSS comparison purposes.
Becauses this was a large group and all members of the group
are‘u31ng equipment with essentially the same Capabillties,
the group was further subdivided. The next more reasonable
grouping is according to the fingerprint classification scheme
empldyed by the agency. This grouping is not onlysconvenient;;
but natural, because the comparison to be made among some of
the parameters, such as the time required to classify a set of
prints or a latent print and the time required to enterfthe
data into the systenm, is related to the detail of the classifi-
cation system. Six réspondentsmfrom the State of Texas employ

a six—-digit classification system developed by the Texas Depart-
ment of Public Safety.

three_digit cliassification scheme which was developed in

Ten of the agencies responding use a
conjunction with the Miracode equipment. Two of the respondents
use the Hood-Taylor classification scheme and the five other
agencies with Miracode equipment use different classification
schemes,

Six-Digit Texas DPS System

The six-digit classification scheme developed for the
Miracode system by the Identification and Criminal Records
Division of the Texas Department of Public Safety is used by
five of the municipal police forces responding to the quesion-
survey as well as by the Texas Department of Public
Safetyiitself. The DPS provides latent fingerprint identification
services for a section of central Texas.

naire .

. A summary of compara-
tlve information from these agencies is presented in the top
portion of Emhibit 1-3-2. A brief review of the exhibit for
the six-digit Texas Department of Public Safety classification
scheme systems reveals the following: with the exception of

Galveston, all the systemsvreguire from fifteen to twenty

- minutes to classify a set of ten prints and require from twenty
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CLASS.
SYSTEM

MANPOWER

EQUIVALENT

TIME

LATENT "AVG.
FOR 10 ENTER <CLASS ' SEARCH FULL TIME

TIME

TINE
70
DATA

CLASS.
TIME

AUTO/ PRINTS

PATA
IMPLEMENTATION - BASE SEARCHES/HITS MANUAL {min.) (min.) (min.) (min.)

. POPULATION.  DATE OF
(1,000s)

JURISDICTION

AGENCY

1/73

1.35 .

40 20

A(MC) *

20-25/1-2

1,000

300

1Texas:PD

Brownsville, TX PD’

Austin,

TX DPS

20

Cipy'
City

Camexon CoO.:

TX DPS
TX DPS
TX DPS

20 30 15
varies

90

A(MC) -
A (MC)
A(MC)

30/Unk, -

600 10-20/none

3K

12/71

67/140

“ Galveston,

1.9

1-2

5

71-2
S 71

70
400

City"
2 counties

TX PD

Harlingen, TX.PD

15

2/0

1,500/
18,000

cards
500
- 8.1K

0.15
3.0

Unk.
180

15 3 5
10

20

 A(MC)
A(MC)

25/0
16/0

7L
8/71

Region’

McAllen, TX PD

TX DPS
TX DPS-

Central .
‘State

Texas D.P.S.

© 2.3
0.6

cA PD

Palm Beach, FL SO

Sacramento,

30
Unk.
Unk.

5  10-15- 1 -
5 3

3=5
"7

11.3K 23/2.17
0/0

3/71

690
320
1,450

County

3 digit
3 digit
3 digit
3 digit
3 digit
3 digit
3" digit

.A {(MC)
A (MC)

County
City & Co.

Unk.

7-8
'Unk.
8-~10

71
68

A(MCY
A(MC)

C11K

.0
1.2

30/21
100/

31K

GA PD-

DuPage’ Co., IL S0
Kansas  City, MO PD. Metro area

Atlanta,

1-4

-
;
%)

300-400/8-10 - A(MC)
20/1

8K

16K
10.2K°

6,000

71
9/70

500

1,500

County

4.9

180

5-8
015

Rochester, NY PD

0.5
2.2

22 60

A(MC)
A (MC)

300 70
11/70

City
County

30-

10

3

400 100/very -

Charlotte, NC PP

minute
10-15/0
?2/?

3 digit
3 digit

0.45
1.0

1-2 10(est)

Unk. Unk.

A (MC)
A(MC)

6K
7K

750 10/71

City
County

Cleveland, OH!DPS

Unk.

5

"5/72

180

Washington Co:, ‘OR

sheriff's Office
Charlest®n, WV PD

3 digit

2.2

15

45

20

700

270 “1/73

‘Metro area

3

5/1 in 10 mo. A{MC)
"250/20

Metro area

‘Shreveport, LA PD

689 dig. H-T
9 digit H-T

20 10 Unk.

T 20

15K
1,300

71
1/73

385
288
116

A

A(MC)
A MC)

1.5

4-5 Varies

Unk.
30

2/?

" Metro area

MS PD

Jackson,

-

3 digit spec.

Berkeley, CA PD
" Honolulu, HI PD

0.05
2.5

30
45

12

50/0
40/0

NA/NA
20-30/0

5K
1.2K
F2.4K

11773

City

AMO)
A(MC)
A(MO)

3 digit spec.

10

4

10
5-10

801
1,750

6 digit spec.

2472

‘State
County

Orange. Co;

0.5
6.

1

1

35
20
15

CA SO

Cincinnati, OH PD

Unk.
30-45

6 digit spec.

0

A(HC)

20/1 in 10 mo.2iMC)

" 10K

9/71

500

0.75

" . Metro area

NCF

45

0.5

3

12K

1/73

78

Anchorage, AK PD

City.

]

i

*Miracode -

s}

MIRACODE CLASSIFICATION SYSTEMS

Exhibit 1—3—2,

Ey

to forty prcﬁmm to enter the data Hbﬁo the m%mﬂma.. With-
'the mxom@ﬁHOS of Brownsville, all wwm m%mﬁmam Hmacwﬂm from
two to ten minutes to. owmmmpmw a latent mpsomeHHSﬁ.. If ﬁsm.
search can be QOSmemm to one HmmH of film, then the m<mhmmm

search time is relatively short. As the mmmwow requires use

of mmmpﬁwosmwgﬂmmpm of mJHB. the mmmHoU time increases

appropriately. As ‘indicated, a mmmHOS through the files of

the Texas UmmeﬁSmnﬁ of Public mmmmﬁ% can ﬂmwm as -long .as

ﬁwﬂmm hours. ' The age of all of these m%mﬁmam is between

one-half and two years old. There appears to be some- variation

among wwm mumbowmm as to the number of searches conducted in a

Souw#. Hsmwm have been a very small number of H&msﬁpmpomdwosm

Bmmm Gmwu@ ﬁrm HmmmeﬁH<m systems. ermhm also appear to be

variations from-one wmmsow to the next concerning the number
of full-time m@cp<mwmbﬁ mE@Howmmm in the 'latent mpﬁmmeHHsﬁ

Pambﬁpmwnmﬁwow section. The smbwozmHSmSmAOKSmbﬁ reads from a

low of.0.15 man-months per month to a UH@U of 3. The latter

system has a fairly.large data base compared to most of the

others. mo£m<mh, ﬂwmﬁm was . no direct HmpmﬁHOSmSPW between the

size of the data base, the number of mmmuoﬁmm oosmaowmm a

month, and the number 6f full-time equivalent mB@Hommmm.

+

emwmmluwawﬁ (Miracode) Systems

The responses from ten m@msowmmzcmwbm the Miracode

‘retrieval and storage maGH@Embﬁ Hbmpnmﬁmm ﬁﬁmﬁ a three-digit

mHSQmHWHHSﬁ pattern onmmHmpomﬁHon scheme was employed. This

.@mﬁ+a)mwmmnwsﬁmm|mpmpw m%mwma wmm been developed v% the Atlanta

Police IMmartment for use spﬁﬁ ﬁﬁ@ Miracode equipment. A
tabular ﬁHmmmbﬁmﬁPos of the pertinent responses from these
mmm:owmm is shown in the center mmnﬂwos of Exhibit 1=3-2. A

Hm<wm£ of the entries in this mxwwckﬂ pbmpomﬁmm the mowpozpbm

003305 Pbmowamdpos. for ' most respondents the time required .
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- five years.

to classify a set of ten fingerprints varied from three to
However; one indicated that it took fifteen
Similarly, the time

eight minutes.
minutes and another twenty minutes.
required to enter the 1nformatlon into the eracode system
ranged from seven to twenty-two minutes with one exception at
The time required to classify a latent
In general,

forty-flve minutes.
fingerprint ranged from one-half to five minutes.
the search times varled with. the size of.the flle, a reasonable

>
expectatlon.‘ One agency data base was contained on one. reel

of film and thus a search.of the data base was extremely fast.
Howsver, in most cases. the data base was spread out over

Some searches require use of more than
The number of

several reels of film.
one reel of film which adds to the search time.
searches conducted by the agencies in-a month Varled\among the
agencies with no correlation among the other parameters. The ‘
number of identifications.also varled slightly, but was almost
unlformly small. The age of most of the systems ranged from
one~half to three years, with the. exception of the Atlanta
Police Department s equipment which has been in operatlon for
The number .of full-time equlvalent employees
worklng on the latent area for these system ranged from approx-
imately one-half man month per month to almost 2.5 man months

pexr month.

Other Classification Systems

The remaining seven respondents employing Miracode- equip-
ment had among them four different clas51f1catlon systems.
Exhibit 1-3-2 (bottom) “indicates the relevant parametersr;
obtained from the questionnaire responses ‘from these agen01es.
Two of the respondents llsted employ the Hood-Taylox six ox
nlne digit classrflcatLOn scheme developed.by’tne Shreveport
(Louisiana) Pollce Department. The nextrtwo employ &a three-
digit specral cla551f1catlon scheme and‘the last one the

o .
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separate rlght and left hand files.,

”san‘Exhlblt l—3 3.

o]

threefdigit,NCF classification scheme. Because of the small

number of agencies using each of these classification schemes,

no particular comparative‘conclusions'can be drawn from the

data other- than merely examlnlng it for its content.

other Operatlonal Latent Flngerprlnt Identlflcatlon Systems

In this sectlon, the survey questionnaire responses received
“from agenc1es having Operatlonal latent flngerprlnt identifica-
tion systems which did: not employ the Kodak-Miracode automatlc
search and retrleval equlpment are analyzed. Of the sixteen
respondlng agencies, only four employed automatic means for
search or data retrieval. The remainder had entirely manual
systems. = As in the case of Miracode systems, a suitable basis
for comparison is found by first dividing‘the respondents |
according to thekfingerprint pattern classification scheme.
The two .principle groupings are the five-finger classification‘

system employed by nine respondents, and the Battley & Russak

rclassification.syste%s employed by fiye reSpondents; Two

: L i . . .
other respondenhiéhad distinct and individual classification

schemes.

Five-Finger Classﬁfication Systems

In the flve—flnger class1f1cat10n scheme, &he rolled
flngerprlnts of the left and right hand are recorded on separate
cards, classified 1ndependently according to the patterns and
stored separately in two files (for more information on the
clas |
¢ a s1f1cat10n systems refer to Appendix B). All eight of the
resPondents w1th Operatlonal systems employlng the - -five-finger
class1f1cat10n scheme used a manual search procedure in the
A llstlng of the comparable
responses by the agenc1es employlng these systems is presented

The lee requlred to class1fy a set of ten
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3-5
1.0

Week

2/2
10/0
1.00/20

1962
1969

352
175
1,000

Russak
Battley

0.15
1.0

2200 .

55 - Unk.

30

300

City
Metro area

Kansas City, KS PD
New Orleans, LA PD

Unk,

10

M

10K
900

1930

Battley "
Battley (1 fgr.)

1962
10/73

20

20

2/1
200/8

175

22,000

Atlantic Co:, NJ SO

County
National

. Battley

15

5-10

19K

20

2521
100/1

9/72

Canada- (R.C.M.P.})

.3 digit (spec.)

1.75 *
0.1

‘Unk.

6,
N/A

13.5K

360
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5 fingex
4 digit (spee.)

‘125

“Oakland, CA PD

N/A 60

Unk.

[» 03

60
1,500
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W. Palm Beach, FL PD
Nassau Co., NY PD-

55

-

15

10

-10/73
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OTHER CLASSIFICATION SYSTEMS

Exhibit 1-3=3.

that had been in operation for twenty three years.

prlntS among these respondents - varied from one to fi

ve minutes,
with one exception,

in which the respondent 1nd1cated it

required ten minutes.  The time requlred to enter data into the

- system was listed as varying from three to ten mlnutes. -The'
time requlred to classify a latent flngerprlnt was generally
unknown. However, two respondents 1nd1cated it requlred one

mlnute to make such a classification and one respondent

1nd1cated it took ten minutes. For manual systems w1th data

base sizes ranging from 3, 000 cards to 74,000 cards it is not
surprising that the variation in search time, indicated by the
respondents should be quite large., In fact, they range from
five minutes to a number of days (in the case of the New York

- State DCJS with a data base of 40,000 cards) The number of

searches per month and the number of 1dent1f1catlons made

varied among the respondents. This variation rs accounted for

not only by the size of the data base but also by the level of
effort:employed by the varlous agencies.
level of effort wranged from

.Ol of a man month per month to 7.2
man months per month.

The number of 1dent1flcatlons per month
was llsted as between ten and fifteen by the Dade County,

Public Safety Department. As dlscussed in Part ng a good number

of these identifications are made by searchlng the flngerprlnt

cards of newly arrested individuals against the file of open cases

contalnlng latent flngerprlnt evidence. The age of the’ systems

employlng the five- flnger classification scheme varled from those
that were fairly recently 1nstalled (three years or 1ess) to one

In general,
although the varlatlon in population served among th

ese agencies
ranged from 79, 000 to 8, 000 000,

it can be stated that the data

base size tended to grow with- the populatlon served ~with one or

two exceptlons - The fact that a number of these systems have

been in ex1stence for qute a whlle lndlcates th

at their opera-
tion had - reached a s

table condltlon and that their data base

‘51ze was reflective of the number of ‘potential offcnders in

the area that were known.
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Battley and Russak Systems T . ' : ci/

Four of the respondents employ the Battley 51ngle fingerprint

clasgification scheme.
from a given flnger are £iled together.
(More 1nformat10n on this system can be found 1n

Each finger is classrfled

separately.
Appendix B.)

The Russak system employed by the Mlaml Pollce Department has

certain smmllarrtles to the Battley system Therefore, it is

described here also. Of the five respondents in this category,

all had manual systems except the Royal Canadlan Mounted Pollce.
system which stores the flngerprlnt
dlgltal track contalnlng classi-
Computer software and

This agency has a: Vldeoflle

images on video tape along w1th a
| fication and jdentification 1nformatlon.

hardware are used for file search and storage and for dlsplay on
(For more 1nformatlon on this

television-type (CRT) screens. ;
The search

partlcular system refer to descrlptlon 1n Part Two.)
equipment employed by the Miami (Florida) Police Department can
be termed a seml—automatlc system, in that the classrflcatlon

lnformatlon a55001ated with all the flngerprlnt cards in the file

is put on computer cards and read into a computer. Standard

sort routines are employed to prlnt out the entire file accordrng,

to the classmflcatlon parameters of . the contents. Thus, when

a latent flngerprlnt 1s cla551f1ed the file prlntout can be checkd*"

to determlne whether any of the cards 1n the £1le have the same
classmflcatlon parameters as that of the latent evidence.
are such candidates, then the listing 1nd1cates the locatlons 1n

the manual flle_where fingerprint cards of the candldates can be
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in the Battley manual system all the prlntsff

If there| ]

round. The search list can be updated as often as new information
< is ayailable andvthe computer can be accessed for using that sort
program. A listing of the pertinent parameters for the respondent
systems employing the Battley and Russak classificatfon schemes

are also presented in Exhibit 1-3-3. The time required to classify

a set of ten prlnts in this system Varled from five to thirty
mlnutes, w%lle that required to enter data into the system varied
grom ten tf”fifty-five minutes. The time'required to classify a
latent‘pr1h$ Variedbfrom one-half to fifteen minutes. The average
search time for two of these systems)was listed as unknown, While
that for the others was between fifteen and twenty minutes. The

number of searches per month ranged from ten to 200, although two
of the respondents indicated that they did not know.the answer to
that question.. The’numberkof identifications ranged from one to
The systems employed ranged in age from three
months to forty—three.years and the data base size ranged from
300 in the case of a small city of 175,000 population to 19,006

for the RCMP serving a population of 22 million.

eight per month.

) . ‘ Similarly, the
number of full-time equivalent employees ranged from 0.15 man

months perimonth for a small city of 175,000 to 2 man months per

month in the casevof'the RCMP,providing'services as requested
throughiout Canada. ‘

Other Systems

. ' The pertinent factors associated with the two othér respondents
ln 'l B ) " L3
this category who had distinct single fingerprint classification

schemes‘arepalso shown in Exhibit 1-3~3. Because of the different

., classification schemes and the small number of entries in the

e
xhibit, a visual comparison and review of these parameters can
be made by the reader.

A a . i . : B ' o
nalysis of Questionnaires from Nearly Operational and Planned

.Latent Flngerprlnt Identlflcatlon Systems

While the complete questlonnalre response from those agencies

.ind
: 1cat1ng,that a latent fingerprint identification system was
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about to be implemented or in the planning stages is contained in
Appendix A, some comments are made here concerning the overall
responses in this category. Four of the respondents indi¢ated

that they were 1nsta111ng Miracode search and retrieval equlpment‘

and one othexr has 1nd1cated that it had not decided what search
and retrieval equlpment it would employ. The remaining 12 did
indicate the equipment that would be used in their new system.

o

Seven Iarge cities in New Jersey will be participating in the7f

New Jersey State Datum Latent Fingerprint Microfilm Retrieval
System which was being installed by the State Law Enforcement
Planning Agency.
be employing the system. Project Datum will equip each of the

police departments with an autonomous, fully automated system whickp

automatically stores, retrieves, and displays selected images.
The equipment employed is the Ragen MRS90 microfilm retrieval
system which is described in Part Two for the Nassau County (New
York) Police Department intensive review analyéis.‘

Exhibit 1-3-4 lists five agencies that are planning latent
flngerprlnt 1dent1f1catlon systems that will employ computer
equlpment to aid in the storage and retrieval operations. The
exhibit lists the planned equipment and the proposed implementa-
tion date for those systems.

’ The response from the Baltimore~(Maryland) Police Depart-’
ment indicates that they are planning to implement a manual
'fiie in oneksection of the city”to7aseist‘in updatingjthéir
latent fingerprint capabilities. The questionnaire response
from the Portland (Oregon) Police Department indicated that
they are planning to install a computer—based retrieval
&system which could bé”“used in the latent flngerprlnt problem
area; however, at this tlme the exact equlpment to be employed |
in the system. has not been determlned.
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Five of the respondents to the questionnaire will

&

 Exhibit 1-3-4

Selected .Planned Latent«Fingerprint Identification Systems

Agency

Equipment
Planned Operational Date
Los Angeles, ca
Sheriff's Office computer search 1974
Denver, CO ' ‘
Police Department' computer/microfilm 1974
Illinois, Bureau of
Identification i i
, Videofile
1976
Columbus, OH
Police Department computer/microfilm 5/74
- Montgomery County, MD . k |
Police Department 3M Micro-Disc FY1975
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Conclu51on

The questlonnalre responses that have been summarized here

_are presented in complete form in Appendix A. The most unlform

comment among the respondents was in the area of s
ment. With few exceptions, the answers indicate that those re-

sponding, i.e., those operating the systems, feel the need for
e system effectlvery

ystem 1mprove—

additional personnel to operate the complet
Interestingly enough;“rhis is also the reason g;ven for the

current inactivity of some systems.

- 42

Section 1-4

EVALUATION

In Section 1-2, a description was given of the selection of
nine operational latent fingerprint identification Systems for
intensive review and site visits. The detailed description re-
sulting from this review, the visits, and the questionnaire re-
sponses dare presented in Part Two of the report which follows
this section. However, in order to present the evaluation of
these latent fingerprint systems, a brief summary of the system
descriptions is included here.

The nine systems were chosen to represent the various

- fingerprint image storage media and search techniques and the

. basic classification schemes reported in the gquestionnaire

responses. At each of the systems visited, the following system

operations and equipment were reviewed, observed and discussed:

[ Overall system description.

® System hardware, including computers where applicable.

.® Data base; including file organization, and storage.
media.

e Operational procedures, including search, data entry,
file update and purging procedures.

® Classification system, 1nclud1ng classification para-
° meters and coding scheme.

‘@ Personnel, including percentage of time associated
- with the latent system and qualifications.

® System seleCtivity and potentialksystem improvements.

Exhibit 1-4-1 presents a summary of the qualitative system

- descriptions observed in the system review.

o
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‘ SEARCH TECENIQUE CLASSIFICATION SCHEME |  FILE ORGANIZATION ;
AGENGY STORAGE MEDIUM (Hardware) - _ |
; ; i i tored in
3 4 3 digit/finger Mz.crofn.che‘ﬂ(s‘
ozkland, CA Microfilm ——- | Computer git/fing ordex of £ilming.
Pe2e ' i a2 Right and left hand
4 : ; 1 T 5 finger (separate hands} Rig
Dade Co., FL Fingerprint cards | Manuat 1-2 characters/finger | filed by thumb and L
PeS.De ’ index finger pattern .
o " and gecgraphic area.
' ; red by ID
s isti 8 character/finger Cards stoxre
Mismi, FL Fingerprint caras Compl_lter l;itlng © (Russak) number. Computer sort :r
P.D. Manual lookup % |, cioss referenced. i
| ’ i 3 gigit/fi Reels of film (stored
"3 s Miracode Equipment 3 digit/fingex R s o st )
Atlanta, GA Microfiim - . * = (Miracode system) -~ in order of filming) I
5o L i “Bach finger filed
i \ $ i ; : . 7 character/finger ‘ ‘Ba i : 1
= | New Orleans, LA | Fingerprint cards | Manual (Battley) separately and accord- :
i P.D. (one per finger) ‘ ire to pattern. i
' \ igits/$i ‘ - £ilm i
, \ ; . : 6 o 9 digits/finger Cassettes of i
shreveport, LA | Microfilm: . | Miracode Equipment (Hood-Tgylor) . (stored in order of
5 P.D. - £ilming) «
" ; i ; Right,and left hand
i in 5 finger (separate hands) ig s
Boston, MA Fingerprint cards Manual 1-2 characters/finger cards stored by pattexn
B.D. | classification system
: | order 00001, 00002,...
= 88888,
% , co., NY - Mitﬁ: ofilm Computex 4 digits/finger Cassettes of film.
: Nassau CO.., s |
Fel ; i > fingerprints
' i 8 characters/fingexr Sets of fing
My R.C.H.E. videgtape computex {(Battley) K (accessible by any OX
| A 7 all fingers) stored by
’ geographic region on
videotape in order of
filming. ’

Exhibit 1-4-1 SUMMARY OF QUALITATIVE‘DESCRIPTIONS OBSERVED IN SYSTEM REVIEW

3@%-ﬁ§;ﬁfjAg;d=ﬂL,<2 -SRI NPCX R Hr B HONCRLORRE SR
POTENTIAL H . . LATENT  CLASS SYST.
M/A CLASS FILE FILE SIZE CLASS CLASS PARAMETERS MCNTHLY
SYSTEM ? SYSTEM SIZE (CAPACITY) SEARCH TIME. TIME TIME “(PER FINGER) SEARCHES/HITS
1. 0akland, CA A 3 digit 14K 25K - 20 sec 6 3 3 25/1
Police Dept. ' Computer/MF special o ~2 min_
2. Dade Co., FL . ) . ) " e . 5 o3
Pub. S. Dept. M 5 finger 7.5K Unlimited except 60 min 5 10 .2 ' 75-100
. {(*humb & - for manpower (15-480) ) 10-=15
index -only) requirements for (8 hr)
search.
3. Miami, FL ‘ , ; ~
Police Dept. Semi A Russak 1.6K Unlimited 20 min 15-20 3-5 8 ?/?
¢ ) 8 char : , L ]
4. Atlanta, GA A 3 digit Storage limits ? 3-5 172 -3 . 3072
Police Dept. ‘ (Miracode) 31K on f£films (?) 30-90 :
5. New Orleans, M Battley 10K Unlimited except 2 5 /2 - 7 100/20
LA P. D. ) v for manpower {lengthy) "
required for
search. :
.6. Shreveport, A Hood-Taylor 5K # of £films to be Unknown 5 1/6 -6 or 9 250/25
LA P. D. (Miracode II) stored
limitation
7. Boston, MA M 5 finger 35K  Search manpower ? 3 2 -2 100/20
Police Dept. ; limitations
' 8. Nassau Co., A 4 digit 6K 300K 2 min 106 1 4 2/?
NY P. D. special 7 sec-8 min -
9. R.C.M.P. A Battley 19K Unlimited 15 20 5-10 8" 200/8
2-30
oy . R .
**A - Right slope loop ***Cost of entire videofile system
B = Plain whorl
C - Twin loop

Exhibit l-4-2. COMPARISON PARAMETERS FROM VISITED SYSTEMS
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(% OF FILE)
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ANNUAL OPERATING COST

HARDWARE
COsT

C

B

A

RELIABILITY DISPLAY IMAGE

" $15,000°

MATERIALS

3.28 0.043 0.69

Optical scanner magnifying

be compared from capability for images.

Minutia had to

‘0.K. after
shakedown -

$3,000

$T00K

Higher retrieval rate.

original point

Variable ridge count range

as-search parameter.

Automated search & retrieval.

N/A

N/A

$10,000
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)

© 18

e

67

Computer storage of punched

7

N/A

2125

X

Viewer

A

$29,000

Auto display unit

to operate in conjunction._ - .

card info.

with computer file (more

personnel).

Update to Miracode.IIX

(moré personnel).

Adequate

Adequate

$3,600

$17K

b

_
iz

Automation (more personnel)..

N/A

N/A

N/E

4Quite‘Good

$32,500

. Adequate None (more personnel).

$1,200

$35K

8.5

Reduce file size by removing

N/2 $18,000 N/B N/A

15

LA

65

"too old". .

individuals who are

$72K

0.12

0.77

None (more personnel).

Magnification

$28,000  ~ Minor jams L LL
ol required

0.22

Jrinitially

0K

Adequate

None. -

0.36 $1.5M*** $126,000  $100,000

0.12

0.92
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Exhibit 1-4-2 (Continued) COMPARISON PARAMETERS FROM VISITED. SYSTEMS

in labor cost per ‘identification for some systems.

‘not very high.

‘crimes.

Hav1ng Presented a descrlptlon‘of each system, 4t is

des1rable from the p01nt of view ofuthe objectives of the

- study to make comparisons among the systems with respect to’

certaln qualitative .and quantltatlve factors. The remainder of

this. sectlon begins with an lntroductory dlscuss1on of the
potentiz l benefits  to be obtained from latent fingerprint
identification systems and what is involved in establishing a
system. . Following that, an evaluative comparison is made among,

the nine latent fingerprint 1dent1f1catlon systems: that were in-

vestlgated.. Flnally, a discussion.is presented concernlno
the. sultablllty of the various system conf;guratlons to. the

variety of operatlonal situations encountered in law enforce-
ment agen01es. o

§

Potentlal Benefit of Latent Fingerprint Identlflcatlon Systems

A law enforcement admlnlstrator who is giving con51deratlon
“to the potentlal benefits of a latent fingerprint system would
want to know what was 1nvolved in establishing such a system

and what potential payoff it could have for his agency.
argue that the efforts 1nvolved

prlnt'identlflcatlon‘system are

One can
in operating a latent finger-

fairly‘inefficiently spent.

For example, figures in Exhibit 1-4-2 indicate as much as $1,200

This is not

to say ‘that those "involved in such a system are not extremely

effectlve in conductlng their work, but merely. to indicate that
if one considers the. number of Ldentlflcatlons made with the
cost involved that one could. conclude that the productivity was
Unfortunately,7 such a conclusion must also -be
made for many of the detectlon activities involved in solv1ng

For example, the many hours spent by detectlves in

ysearchlng out clues to a crime cannot be evaluated only on a
.cost-effectlveness basis.

If the premise is acceptea that

. crime solving can: be costly, but ‘that w1th no investment no

crimes are solved, then the only reasonable approach to this
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problem is to accept the fact that such activity may seem
relatively unproductive from a cost point of view, but from
the p01nt of v1ew of clearing cases, particularly cases that
~would not have- been cleared otherW1se, the establlshment of -
the latent flngerprlnt 1dent1f1catlon system in crime solving’
is, for all practical purposes almost a necessity. ‘
Lest one conclude that-most'current latent fingerprint
'search activity is relatlvely unproductlve, it should be
pointed out that certaln approaches to latent fingerprint
analy51s can occa51onally have very high payoff For exampleg,
the  Dade County Public Safety Department has made it a
practice to search the fingerprints of all arrested juveniles
against the f;le of unsolved cases involving latent fingerprint
evidence. Oncefsuch comparisons are made in the geographical
area of residence of juveniles, a relatively large number of
identifications have been made and as a result a significant
number of cases have been cleared. The principal reason for
such successful activity is the fact that'these particular |
criminals haveka~tendency to repeat the' same crlmes several
times in the same:area. The first few tlmes they are arrested,
they are usually released to the custody of their parents and :
~to them this seems like only a minor inconvenience leading them

to be encouraged to become rec1d1v15ts in their criminal activity. b

" Anothexr reason for the effectlveness of searchlng new arrest

cards against latents of unsolved cases is the fact that approxi- -

mately half of all new arrestees have no prev1ous arrest record
although they may have committed crlmes and left latent prlnts.
Searching latent evidence against arrest cards would not result
i%wfdentifications in such cases whereas searching new‘arrest
cardSJagainst latents of unsolved cases could result inMan“hit“.
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‘would want to consider the trade-offs to be obtalned by choosing

lsearch respondents (and search tlme), partlcularly when'

‘T04estab1iSh a latent fingerprint identificatiOn system,
an operationally wuseful data base must be established and
‘allowed to expand. The source of data for the data base is
the fingerprint files- of old and current arrestees for those
types of crimes which are likely to result in latent finger-
print evidence at the crime scene. Determination of the size
of the data base and its contents is<necessarily a compromise
between the desire. to have as much potentially useful informa-
tion-in the file as p0ssihle’and‘the necessary requirement to
search the file in a reasonable amount of time during the - . 1

‘routine processing. This ig particularly true in manual systems |

wherein the search effort is necessarlly slow and increases
directly with the file size.

This suggests that an agency administrator considering
the establishment of a latent flngerprlnt identification system
‘would want to con31der an automated search and retrieval
procedure (as will be discussed 1ater) The cost of some of this
automated equipment 'is not prohibitive and it does result in a .
51gn1flcant saving in the labor involved 1n searchlng flles.

\\
In addltlon to the equipment costs, the admlnlstrator

one cla551r1catlon system over another. The various classifica-

tion systems have been dlscussed 1n the report and in detail in ,;
Appendlx B. A brlef evaluatlve dlscus51on of them is presented

here. The trade -offs involved in selecting a classification - %
system(are between a s1mple one, requiring relatlvely little | |
time for - cla551f1catlon of flngerprlntsand a complex classifica- |
tion scheme Whlch requlres add1t1onal time for class1f1catlon of R
pPrints- and ent&y . into the data base.i The 51mple system, however,
results 1n con51derable time lnvolved in searchlng the ~data base
while the complex system results in a much smaller number of ’ ' |

£
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significant detail is available from_the;latent fingerprint
evidence. An administrator should consider the capability of
his agency to gather sufficient fingerprint evidence from-the
scenes of crimes being. conducted in the community to make his
data base useful. Clearly, a community which has no crime
problem in the sense,that‘the,criminal,activity resulting in
latent evidence very seldom occurs; is not a likely. candidate
for establishing a latent fingerprint identification system
and investing the funds involved in establishing the necessary
data base. On the other hand, an administrator of an
established latent/zlngerprlnt identification system should
want to consider the criteria to be used for purging the data
base on a regular basis. In manual systems in particular, the
need to keep the data base to a manageable size conflicts with
the requirement that as many potential candidates as possible

remain in the data base.:

Summar

- It is recommended that the admlnlstrators of law ‘enforce-
ment agencies con51der1ng latent flngerprlnt 1dent1flcatlon
systems objectively compare the productivity of such a system

with other criminal detectlon act1v1ty, such as the crlmlnallstlwi?

laboratory, the detective’ effort, and even the productivity of

routine patrol which, like so many other activities in this area;|

cannot be evaluated on a cost-effectiveness basis alone because
of the difficulty of establishing an Tbjective function to be

optimized.

EVALUATIVE COMPARISON‘OF LATENT FINGERPRINT IDENTIFICATION SYSTE

| To determlne the effectlveness and eff1c1ency of the typica

e

latent flngerprlnt system examlned in detall during this study, i

the data collected during the intense examlnatlon of- these syste
is reviewed. The summary of;a number of the qualltatlvekandw ‘
quantitative,parametersydetermined for each'of,the nine systems
examined'is‘presented‘in Exhibit lf4—2. This exhibit presents
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a number of 51gn1f1cant system descrlptors culled from the
narratlve descrlptlon of each system presented in Part -Two.

In order that a reader may readlly examine the data and followa
the dlscu551on concernlng the systems evaluatlons, the effect-
iveness of the latent flngerprlnt 1dent1f1cat10n systems .
examlned is. perhaps best descrlbed in terms of the number of
1dentlf1cat10ns made by the agencies. Theseyldentlflcatlons,
or “hlts,"'vary among the agencies. ° However, in comparing the
agen01es examlned in detail with the other agen01es responding
to the questlonnalre, it is noted that the agencies examined

- in detail (whose latent fingerprint identification systems

have been fairly well established) have a great many more
1dent1f1catlons on a monthly basis than those agen01es whose
latent system-has only recently become operatlonal The
comparison of the number of "hits" to the number of searches

for these agencies results in a rather narrow range for this
ratlo, varying between one in five to one in twenty~five,

These figures give testlmony to the effectiveness of the systems
But because, .in. most cases, they are estimates rather than .
calculated. numbers, an actual comparison- among them to determine

which ‘system is most effective would not result in a valld
conclusion.

The ablllty of the latent flngerprlnt systems to handle
the quality of fingerprint 1mpress1ons commonly found at crime
BScenes was examined. 1In many cases, the latent fingerprints

obtalned at scenes of crlmes and used as a basis for searching
the data base may have many undesirable characterlstlcs, such as
smudges Oor smears, or may be dlfflcult to completely classify
Naturally, the more detail avallable 1n the latent fJngerprlnt
the better able the system and 1ts operatlng techn1c1ans are '
to properly class1fy the prlnt and searchlng the data base for
it. If the prlnt quallty is marglnal, then the amount of detall
avallable for c1a551f1catlon is limited. 1In ‘the classmflcatlon'
schemes requlrlng con51derable detail to completely flll out the
c1a551f1catlon coding, a marglnal fingerprint will result in a
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number of uncoded search parameters.' “In other words; a marglnal

all for a search of a greater portlon of the

““fingerprint will ¢
s=Heen

file than would have been necessary had the parameter
With relatively simple classification schemes (for

finger system which has at most only two

the poorer quallty prlnts can be com=
than w1th the c1a551f1catlon

known.
example, the five-
parameters per finger) ,
pletely classified much more readlly
schemes which’ reqalre more detall.
of respondents in return for search
pbecause of the nature of the~ cla551f1cat10n system and the"

£ uncertainties in the coding. It
d are capable of

The former case occurs

latter case occurs because o
is concluded that all of the systems examine
handllng the quality of flngerprlnt 1mpre551ons commonly found

at crime scenes.

In those systems employlng display equlpment, the'quality
of the images displayed and the ‘adequacy of the display equlp—
The observatlor “T.ade on-s1te ‘

e 1mage¢clar1ty was that
ded sufficiently

ment itself was considered.
concerning the display adequacy and th
all of the systems having such equipment provi
clear image quality and an adequa
of operation. The operators .of the: equlpment a
(california) Police Department lndlcated that to compare
minutia points, it was necessary +o refer to the orlglnal

use a magnifying glass. As a result, one
fication for the

+ the Oakland

flngerprlnt card and
of their desired 1mprovements was a magni

dlsplay 1mages.

ggantltatlve Capablllty and Growth Ablllty

The capablllty of the varlous systems to handle the :

quantlty of crlme scene data potentlally avallable and the

ablllty to grow as the workload 1ncreases was examlned.. The
parameters whlch affect the ablllty of the system to handle
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Both result in a large number

te display for the requirements e

’the quantlty of available data are the flle 31ze, the search
and retrleval times of the flle, and the tlmes 1nvolved in
clas51fy1ng both the latent fingerprints and the data base

It is clear from examlnatlon of Exhlblt 1-4 2, partlcularly
w1th respect to the search tlmes (when they were prov1ded by
the respondents), that a great deal of tlme and man-hours are‘
expended in the search activity in manual flle systems. The
ablllty to expand such systems as the quantlty of the latent

: rlnts i S
‘p ncrea\es will be llmlted by the ability of the avall-
able personnel to conduct searches of the flle in reasonable

perlods of tlme.

B Wfthontkqhestion,.for manual‘systems,‘the larger the file
51se getS“the more tlme is involved in”conducting a search and
this can be characterized as quite unproductive time. ‘The
solutlon employed by some of the systems has been to purge the
file at an 1nord1nate rate so that the search time is reduced. |
The w1sdom of such a purglng procedare can be challenged in
that;the.reason the flngerprlnt cards are in the file is the
possibility that the individual will be a recidivist and wlll
leave latent flngerprlnts at crlme scenes. Unfortunately the
cost of convertlng a manual system with an extensive flle over
to some automated system involving a new classrflcatlon}acheme
is~ conslderable. The automated search and retrieval equipment
also.increases search time with the‘number of searches. HOwQ
ever, because of the relatiwe efficiency of-the automated search
equipment compared to the manual systems, the comparlson is not
so drastic. The Miracode equlpment “in ‘general tends to be
midway in search tlmeybetween the more sophlstzcated automated
equipment which has the entire data base to search in- one loca-

i
on and the manual system which is inherently time consuming.

The reason the eracode is in between is the fact that the data

b
ase is usually ‘contained on several reels of film which have

to
. be loadedvmanually by the operator in order to search more

than ‘one role of film.
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| The growth ablllty of the systems all appear ;5 be unlimited.

From a storage p01nt of v1ew, however, the searchlng ability
associated with unlimited growth in a manual system, 1s con51der-
ably deterlorated ' For the Miracode systems, 1ncrea31ng the data
‘base results 1n;additional'reels of film to be searched. For the
more s0phiSticatedlautomated SYstems, such as the Nassau County
system where the ‘search. parameters are maintained on a computer
disk, increasing the data base is constralned only by thex
storage capablllty of dlsk whlch,'w1th adequate initial plan—
ning; can be made suff1c1ent for a substanti&l amount of time.
The classification times for the systems examined depend
on the detail required in the cla551flcatlon scneme. Naturally,
those classification schemes such as the Battley System that
result in a number of parameters’ belng examlned, result in more
time being required to classify a set of finéerprints than is
‘ The five finger system,:

required in a fairly simple system.’
The_

for example, requires only two parameters per flnger.
cla351flcatlon time has more effect on the time 1nvolved in
malntalnlng and expanding the data base than it does on handling

the quantity of latent fingerprihts obtained from crime scenes.

SELECTIVITY

‘ To examine the select1v1ty of the systems visited, three
cards contalnlng a single fingerprint pattern of a right index.
finger were presented to the personnel operating the system for
classification, coding and search against the file. For manual
systems, a rough estimate was giVen'of the number of cards, or
to be searched and compared. For auto-

percentage of the file,

mated systems, a search agalnst the flle was made for each prlnt

‘to determlnefthe number of respondents, ,Exh;blt 1-4- 3 ahOWS

. the three fingerprint patterns; a right slant loop,with a ridge
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Exhibit 1-4-3

FINGERPRINT PATTERNS USED IN
SELECTIVITY EXPERIMENT

2. RIGHT INDEX

2. RIGHT INDEX

S

55

F

1 i
¥

5

2. RIGHT INDEX




lain whorl with an outer trace an
Exhibit 1-4-4 indicates the data ¢
From a comparatlve evaluation
t it can be stated

count of 12, a p
an inner trace.
in the selectivity experlment.

of the results of the selectivity, experlmen
on system,‘the more detailed

ollected

+that as a functlon of classificati

classification systems appear to be mu

hich a limited amount of informa

those in w
+he classification coding. The gap in selectivity bet%een the
ial. The

e other systems is gquite substant
other systems,are compara-

ch more selective than
tion is contained in

five ‘finger and th
differences in selectivity among the
The five finger classification systems,
nd, as. is evidenced here, 2
manual files is requlred

It is only. fair
real latent finger-
1 of the param~
ot be”

tively small.
are used w1th the manual files a
at deal of searching through the
na very good latent print is used.

were the search being made with
in which some or possibly severa
d classification schemes -could n
then the spread in the selectivity

bably, not have been es great. The
ctual latent fingerprints, some
1d not be coded into the

gre
even whes
to say that
print evidence,
eters of the detaile
interpreted from the print,

among the systems would, pro
reason for this is that, given a
of the classification parameters cou
procedure and so a search would h
on of the file and would result i

search ave to be madé over a

larger porti
the cla551F1catlon scheme could not. . he cO
en in the case of "perfect" latents.

n more candidates.

Hence, n51dered as

selective as it had be

 RELIABILITY

e latent fingerprint search and

s the probability that a correct
d with the search candidates.

The reliability of th
retrieval system is defined a
match, i€ present, will be returne
The pr1nc1pal factorx affectlng the reli

the classification system.

latent fingerprint evidence,
concerning a classification parameter,
reliability; that is, there is a certain percentage O
he makes.an erroxr. ‘In general, the more deClSlonS made in

each time he makes a decision

d a twin loep wit

of course,|

ability of this system isi%

When a technician is classifying theps

he does sO with a certaing
f a chance*“

R
pradl
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G m et AIetion Ho
. . s

the greater the chance of making an error.

classification)
£s in a two character

Thus, a classification system that resul
* ' code for a search, can be deemed more reliable than one that

results in a ten character code, because of the possibility
pe made in deciding on the ten characters

through $72,000 for the Ragen equipment at Nassau County Police
Department to $100,000qur the Oakland Police Department system.
The Ro¥a1 Canadian Mounted Police equipment is considerably.more
cex?enelye~than the other systems described. However, it is so f
uelgge the# comparison of it with the others is not justified
First of all, the RCMP's system is not dedicated to the 1aten£
p?oblem, but is time shared with the basic identification‘funv-
tion performed by RCMF. The operating costs, which are princi—
eystane, &8 o e ion of pally the personnel costs of the various United States systems
reliability can be presented. The prihcipal~classification i rangee from $4,000 to $3?'000 per year. However, the 510,000 |
rtioe Of e éiassification such ff~ cost given for the Dade County Public Safety Department reflects
S o ity ant D eting pattern tracings. To 3 a? estimate of the labor involved in searching the manual five
overcome errors in these .parameters, the best procedure is to ‘ék flnger.syetem file.. The persomnel coste for the entire latent
conduct a search with a tolerance allowed. For instance, if a 1+ group is just under ¥128,000. This includes efforts spent in
evaluating the latent data collected in the field and searching

fingerprint pattern has & ridge count of 9, then the search .
could be conducted with the ridge count varying from perhaps incoming arrestees against the file of open latent cases, which

7 to 11. Allowing the tolerance would increase the likelihood
of making a "hit" if a matching card is in the.filel The effect |
rance is that additional search time is
with their already large search -
sd to improve reliability :

+hat more errors may
to code than in the two.

The review of the selected latent fingerprint identigicationkif
did not allow for conducting a reliability experiment. K

systems,
the factors affecting

errors occur in the tedious

1@ is a principal activity of the group.

of allowing this tole Because the range of personnel costs for the United States
required. In manual systems; '

times, the additional searchs requir
With automatic sea;ch and retrieval

ters such as ridge

is not very great and because in the questionnaire response
nearly all the agencies_indicated the desire for additional‘
personnel, it is coneluded that additional expenditures for
pereoenel would probably be productive in the department so
desiring it and a comparison of costs reflected here would be

become almost prohibitive.
equipment, the tolerance spread for parame
count can be built into the software or specified by the
Because of the relatively faster searching performed."
the search time would not appear to o
lerances in the automated 'vg

a comparison of systems not necessarily operating at the same
?roduetivity level. From the hardware cost point of view, it
is fa%; to say that the hardware costs are reflective of ;he
capability purchased. Clearly the more money invested in hard-
:;ret the more sophisticated the response. The euitability of
Ofetizvizzzzzf would have to varyewith the desire and the needs

searcher.
by the antomated equipment,
be as greatly increased by allowing to
'equipmenh as in the manual equipment.

COSTS

The cost data forvthe hardware, where applicable, and for
systems examined is presented in

the ongoing operation of the : .
) going OPp In response to inquiries during the site visits, most of
4

Exhibit 1-4-2.  As-far as hardware is concerned, the costs for
the automated equipment range from'$17,000 in the case of
‘Miracode I system through~$35,000 for a Miracode II system

the ‘ .

i automated systems were said to be generally mechanically
reli i ' j tur L
- iable 1nvthe estlmeFe’of the operators. Natufally, all of
ther, had shakedown problems after the intial ihstalletion but
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H
g‘k
i

‘currently,

- or mainte

be operatlng smoothly None of the

ear to present any special. operator
personnel avallable

all appear to

automated systems observed app

nance tralnlng requlrements on the
.0On the contrary, it appeaxed

nicians are eager to learn the
t and expand their -

to the latent -“fingerprint groups.

that the trained fingerprint tech

requirements of the new automated equipmen

Y
capabilities.

& 3

SYDTEM SELECTION CONSIDERATIONS

evious discussion has attempted to describe thef

be derived from a latent flngerprlnt
e evaluatlve comparlsons among
In this section an

, The pr
potential'benefits to
1uent1f1catlon system and to mak

those systems analyzed during the study .
.ssent, in.a concise form, a’range of

effort is made to pr
t agency admlnlstrator may

‘optlons which a 1aw entorcemen

consider prlor to establlshlng a latent system. , .

From all of thg systems re
cted as representingfthe basic options available.

" were sele

are: t : : ' -

ch and retrleval equlpment

[ The Miracode sear
lm 1mages as the data base'

employing microfi

age file Wlth the

. A mlcroflche/mlcrofllm im
zea data base seardh,k

capablllty of a computerl

g a v1deotape image

ch v1deof11e system employln
ng a computer search

"'and dsta base file and havi
capa01ty, and : . o e . g : -

nt%cards.

«o A manual system ut11121ng flngerprl

ported, four system‘configurationé*f
These]{

em llsted second is probably the most general in that

The syst
uratlon Whlch, in its varlous forms, 1s

it describes a conflg
available from several manufacturers.

A 1isting'of a n
w1thkfhese systems is presente
ers were developed from the collecte

’.

umber of parameters that can be a
d in Exhibit 1-4- 5.v These

,paramet disystemrdata,v :

60

ssociated

MR

o
}

=
SHal N
5] -H {1"»’§Y‘Lﬁ,, g o~
%%m el «
&3
BESER| 8| B 18| R
<Edab N
g
gt
ge e P
seda| Bl 818 | ¥
E a Y * ;&’z\\Z; 2{
/s B
B0 4 )
BuBuo
S8H2R| o
£ & B ol o~ o :
(o8] ,
sEeabl 21 41T 7
SEREE| °| -
21 S B
8l 4l & &
§ Al ¢ 3 < g
UD v = o~ P
g “ o
*
-3
aEgl ¥l 8|
222 Al s8] 8
JEM) o] o & Lo
5] E i
0.
an ‘ -
E % <3} %
& M
H:? o E & e
0 & A1 @ - !
O & o~ (9 N
A A\
- =
T O
=
& .
YR H
SR R R O &
,r" ol B ~ ]
g% .’3 hia ] E ‘o
4o ol 0| E| m
§ ™ m n
g K
‘mg o " L
. C : M .
U ; .
g 21 8 8 by g
m§ 8‘3‘ (] .IU
ae| 2| BB £
0] =2] © 3 S
9:| 5|55] 8| 7
sR| d|da] @ | &
on 51 %61 9 !
[ o 3 ¢ n
a2 D18l 8| 2%
gl8g] 2.1 ©¢

* Based on effici ’
" flclensy of search and data base maintenance considerations
: 2 L]

Twk gl : 3 ‘ ‘ )
Since these equipments would not be dedicated to latent activit

he cost borne by those
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LATENT SYSTEM SELECTION PARAMETERS
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“not meant to be”rigid.

‘\HyWthh could be handled efficlently by the system.

g“ase because of the im

° . T i

The classification schemes suggested for each system. are
Other schemes can be employed as well.
As indicated before, more ‘complex coding schemes than a three
digit one, require additional data base encoding effort. The
complex Battley system is suggested for the Videofile because
it has been tested operationally A modlfied verSion of the
simple NCIC system is planned for use on the Videofile system
d by the Illinois Bureau of Identification.

Y
3

being implemente

s It should be noted that the recommended data base range
is generally smaller=than that observed in operating systems
during the study. While the recommendations are intended to

be flexible, they were selected as the range of file size
.Manual and

Miracode systems are limited to the smaller ranges of data
f1c1ency of manual search itself and
the time involved in searching a large (many reel) film data

base with the Miracode equipment..

The equipment costs, estimated number of full-time

"equivalent employees and typical annnal operating costs were

developed from the survey and on-site visit data for each type

system. They are intended to 1ndicate the various cost

brackets available:.

The average monthly latent search volume, while not rigid, I

is intended to be -typical for each system having operating
personnel commitments in the range listed. The expected "hit"

rate, while ba51cally unpredictable,‘ls chosen as ten per cent

of the search volume for each system.

Conclusions

Listed below are the prlnClpal concluSions that can be

drawn as a result”of the evaluation.

: ;6\2'

L e e

- procedure,

| 5 L e L ‘ ;
All latent systems involving manual encoding of prints
are highly ‘labor intensive and require a substantial
manpower commitment to be effectlve. :

The‘data'basekfor established'latent systems varied
between 10,000 and 35,000. These relatively small files
(compared to. those of state identification. bureaus) are
required to make the systems manageable.

The time required to cla551fy arrest fingerprint cards
(generally 5-10 minutes) is the greatest. labor expense
in all systems reqpiring manual encoding.

Automated search systems (such as Miracode and computer/
microfilm systems) provide greater flex1bility and search-
speeds than manual search systems. -

The labor sav1ngs provided by automated systems justifies
their 1n1tial cost.

The amount of detail included in the fingerprint classi-
fication scheme affects the selectivity of the search

In general the more. complex (detailed) the
classification scheme, the smaller the number of candi-
dates returned in response to a search argument.

A“large percentage of the respondents have placed their
latent fingerprint systems in operation only a short
time ago or are about to do so. Consequently, some of

-the responses are only estimates based on limited operation.

All latent print systems have various minimum ridge detail
requirements, it should be understood that no latent print

.system known tcday will handle all latent fingerprints.

Recommendations

A law enforcement agency administrator should consider the

following points in deciding whether or not to develop a latent
fingerprint searching capabillty:

1.

The cost—effectiveness of a latent system, as indicated
in Exhibit 1-4-2, should be considered in relation to
that of. other investigative processes.

To establish a latent fingerprint capabillty,_the initial
investment in a modest automated search and‘retrieval
capability is justified by the sav1ng 1n labor cost over~

'that of a manual system.

[




is

l’,

The additional features available in a computer/microfiche
system as compared to a era\ode ‘system. should be closely
reviewed from a difference in cost standpoint. The .
avallablllty of a computer capability that can be used

in conjunction with a microfiche system for. establishing

a latent system is probably more cost effective than a

Miracode system.

For a large data base system, the Ragen 5jstem of auto-
mated cassette mounting provides a convenlence and search

time advantage over Miracode., The cost comparison -should

be made in consideration of data base size and searcH
time saVJ.ng . B

An agency with a Videofile system should consider using it
on a time~shared basis for the latent flngerprlnt appll—

cation. I

!

The following research in the 1atent flngerprlnt area
recommended ’ - ' :

‘An experiment should: be’performed to accurately measure
system performance parameters, including selectivity
and reliability for & selected number of latent finger-

print systems.

i

. A review of the'operatlon and. productivity of latent

systems, partlcularly those that have recently become
operational is recommended. Agencies should be encour-
aged to collect accurate data on product1VLty The
recommended tlme frame for such a review is approxi-

mately two years hence.

Operational testlng of automatic flngerprlnt class1f1—
cation equipments should be undertaken. ' This is recom-
mended because of the large amount of effort expended by
agencies_in/manual'claSSification of fingerprints.

i
i
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PART TWO

LATENT FINGERPRINT

OPERATIONAL SYSTEMS DESCRIPTION

Automated Systems

Oakland Police Department

Crime Flle System

Shreveport Pollce Department
Miracode II System

Nassau County Pollce Depédrtment

~ Ragen Retrleval System

Atlanta Pollce Department
Miracode I System :

Royal Canadian Mounted Police Departm
Videofile System partment

Miami Police Department

Russak System

Manual Systems

New Orleans Police Department

'Battley System

Boston Police Department
Flve—Flnger System

Dade County Department of Public Safety"
Five-Finger System
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Section 2-1

OAKLAND POLICE DEPARTMENT
' CRIME FILE SYSTEM

&

INTRODUGCTEION

, The Oakland PolicefDepartment.began operating its uQ@quej e = : , FINGERPRINTS
CRIME file system (Computer Retrieval of Identifiers and Modus ; MUGSHOTS
Operandi Elements) in September of 1972. With-the use of the . /A

CRIME file system, officers are able to obtain information. on
vehicles and to retrieve mugshots and fingerprints of suspects.

B S Receiving Station ' S Mug Shot
This study is centered on the use of the CRIME file system to — Termina
search latent fingerprints against fingerprints of known of- '
fenders. ‘ '
GENERAL SYSTEM DESCRIPTION , o o _ ‘ AN ' : Fingorprint
‘ . ' ' B Terminal
Hardware

The hardware for the CRIME file system consists of a main COMPUTER CENTER

computer site and two remote terminals as illustrated in Exhibit -

‘ ) ) Field Confact_,
2-1-1. The main computer site contains a Hewlett-Packard 2100A Arrest Report

mini-computer, a tape reader, two disk files and a system console

Special Reports

teletype printer as shown in Exhibit 2-1-2. Each remote terminal

consists of a teleprinter, a microfiche viewer (display unit),

and a display keyboard for automatically advancing microfiche
images in the display unit. The microfiche viewer is manufac-

tured by Image Systems;,; Inc. (see Exhibit 2-1—3).' :;7 ; Exhibit 2‘1“1' Coﬁponénts.of thé CRIME?Computer System

Equipment Opérétion

SyStem'contfol is handled at thermain ¢omputer site. Here}: L e o o ‘ ‘ . f‘

information is added, modified or deleted from the system. Infor- : e e ,"‘ . o N
mation is keypunched on computer punch cards from information

supplied on standard input forms and then entered into computer

toog

memory. e ) ; ﬂ ‘ e
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The system is accessed from the two remote terminalsﬁ Offi-
cers key-in information on suspects, vehlcles or flngerprlnts.
The computer prints a listing of possible makes based upon the
1nformatlon keyed into the computer. - PFrom this llstlng, the
offlcer may then call up a visual dlsplay of mugshots or finger-
print cards by using the computer address given on the printed
iisting. In the case of fingerprint cards, the computer will
automatically load the microfiche display unit. Fipgerp;ints
are called up for‘math}ng on the display unit by the finger-
print technician.

File Organization’

The CRIMELfile system contains two major files: a vehicle
file and a sﬁbject file. The vehicle file contains intelligence
data on vehicles, collected from officers ;n the field, and in=
cludes a description of the vehicle and individuals in the vehi-
cle. The subject file contains personal descriptive information
and modus operandi information, as well as the fingerprint clas-
sification of individuals. The subject file can be accessed by

-the two prev1ously described remote terminals. Because the file

contains both descrlptlve information and flngerprlnt classifi-

cations, descriptive information can be used in the search of
a latent fingerprint.

The CRIME file system has the capeeity to hold over 25,000
individuals. At the present time, 14,000 individuals have been
entered into the system. Three Subject types are put into the
system- (1) parolees released by the California Department of
Correctlons,,(Z) persons arrested for felonies and selected
mlsdemeanors, and (3) persons selected by pollce offlcers as’

llkely suspects.

Unldentlfled latents are stored in a separate manual flle

~and are: lelded 1nto crime type and the year the crlme was

commltted.
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COST AND PERFORMANCE DATA |

Equipment Cost

The CRIME file system costs appioximately $100,000 for the

hardware, software and development.

The ongoing cost of‘operation of the system includés a
monthly maintenance contract, filming of fingerprint and ﬁﬁa-
shot images and other materials costs. It was estimated that
the total ongoing cost was approximately $250 per month. This
includes microfiche filming, which costs approximately $9 per
microfiche. This is twice the normal amount because the finger-

~ print cards are filmed twice.

Mechanical Reliability ;;

) Since its installation, the CRIME file system has encoun-
'téred"numerous minor mechanical problems; There were some
problems'with the mark sense .card reader and from time to time,
microfiche became jammed in theb§ﬁewer. These problems involve
adjustments which have been madéfand for the'mOSt part are not

causing any major difficulties. The mini-computer in the system, | |

to this point, has been highly reliable.

Display Adequacy and Image Clarity

The display of thé;microfiche image,device was judggdvto be
adequate for the rapid comparison of fingerprint, cards in the
system with the latent images. However, it was found to be very

and theréfore,fthe originalkfingerprint card was pulled from the
manual files to make such identification. | -

~ The clarity of the images in the retrieval device, of course,fﬁ

depends on“tﬁé quality of the inputjfingerprint cards. As a,rule]'v

of thumb, when comparing the .quality of the hardcopﬁ fingerprint
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difficult to pick out minutiae points for positive identification, - !

. sex,

c?rdky;th that on the screen, an excellent quality card will
dlsplay,as‘good quality, good quality as fair, fair as
and poor as unreadable. poor,

Personnel

Currently, five techniciang work with the CRIME fi1

system. Each technician spends the f

: . O0llowing percen
time working with the system: ‘ 7 pl centage gf

Number of Technicians

% of Time

90%
50%
15%

5%

HON e

Performance Data

a . .
PProximately 25 latent fingerprint Searches are made on

the ¢ i
e CRIME file each month. The CRIME file system has been

averaging one identification per month

POTENTIAL IMPROVEMENTS

. .The users of the CRIME file

, , system had s .
for improvements. % everal suggestions

One suggestion was to eliminate the viewer

‘Another suggestion was to add a

' Palm print classifj 3
system to the computer data base. ; flcatlonj

At the present time, palm
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capability of magnifying a single fingerprint to the entire

.

This would greatly improve the ease with.
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equipmen
which comparisons and identifigation could be made.

size of the screen.

The fourth suggestion was to obtain a display device capable

>

It now takes an ayerage

It was felt that since

the comparisons for rejecting possible matches can be made rap-
idly, it would be appropriate to have the retrieval time of two

»f greatly increased speed of retrieval.
of four seconds to retrieve an image.

or three cards per second.
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(The‘classification

£

Identifiable latent fingerprints are coded using a special

Codes for up to three fingers, as well as descriptive data,
can be keyed intp the computer for a search (see Exhibit 2-1-4).
When all the information is keyed into the computer, a search

three digit code devised by the department.
system is described later in this section).

The search
At the com-

pletion of the search, a counter on the terminal indicates the

Qviavo  (e2/) 89€s=3l

command is initiated by the fingerprint teéhnieian.

The

This process may be repeated until,the operator

atisfied that all search arguments have been exhausted.
search time required for subsequent searches is considerably

1s 8

+

At this point, it is possible to add more parameters to eliminate

time required varies from 20 seconds to 2 minutes.

=~ number of potential candidates which match the search argumgnt.
some candidates.
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a

f?When‘+he operator is satisfied that all search arguments
have' been exhausted, he may call upon - the computer to. make a
printed llstlng of the potential candldates or “to automatically
”load the microfiche retrieval system. ‘The computer terminal
and the microfiche device are connected by an 1nterlace unit
which has a buffe1 capable of storlng 100 image addresses. .. If
more than 100 candldates are present in a search, successive
groups of candldates can be loaded 1nto the buffer once the
original candldates have been v1ewed._ This process can be‘
repeated to g/liﬁbt of 256 candldates. ”

Only one terminal may operate at any glven moment. Once
the buffer is loaded, the terminal can be released allow1ng

other users to operate their terminals.

a

cuccess1ve flngerprlnt cards are viewed on the dlsplay

<.//

unit until a.match is made. The display 1mage ‘is m.gnlfled 1. 5
times normal size. The display keyboard has a counfer which

allows the operator to call back images which have already been .

viewed.

H =

The flngerprlnt examiner can usually advance rapidly through’

the flngerprlnts displayed rejectlng those that are obvious non-
matches. A magnifying glass can be placed on the display unit
to allow for closer viewing of the fingerprints displayed.

Oakland Police Department technL01ans have found it neces-

sary to go to the orlglnal flngerprlnt card stored in the manual

"flleuto make a final verification of a possible’ match. Apparentlm

flngerprlnt minutiae is dlfflcult to plck out from the image

dlsplay " : - ‘ ' !

UPDATING'ERGCEDURES

o Data is keypunched on computer punch cards from information

- e O

by i .
e /\?\“'

N

‘glven on the flle input form (Exhlblt 2 1- 5), which is completed
“at the tlme of booklng The Crlmlnallstlcs Sectlon selects the
;Ersons who will be entered into the system. Approx1mately 350
persons are added to the subject data base each month. Data for
entry in the Vehicle file is coded on a separate form (Exhibit
2-1-6). '

Flngerprlnt cards and mugshcts to be entered into the system

‘are sent to the manufacturer of the image retrieval device for

filming. To>assure the qaallty of the fingerprint images, the

_flngerprlnt cards are shot at two exposures--one slightly under-
exposed and one slightly overexposed.' The higher quallty micro-

fiche produced lS stored in the display unit. The other copy
is stored for emergenc1es.&‘The film processing takes approxi-
mately four days. “ '

Purging of the microfiche files has not yet become a prob-

lem. The display unit has a maximum capacity for 73,000 frames.

Orly 28,000 frames are currently being used. Tt is evident,

- however, that the Oakland Police Department w1ll have to develop

a purge methodology in the future.

Purging the computer files presents no major problems be-
cause of the ease in which information may be added, modified,
and erased on the computer. Purging the microfiche file will.

probably require refllmlng of active subjects on new microfiche.

TN

CLASSlFICATION SYSTEM * P

S

The Oakland slngle Flngerprlnt Classification Scheme Manual
was de51gned~by Oakland Police Department staff spec1f1cally for

the CRIME flle system. The fingerprint classification code is

X

‘wa” o

NO$E: Edited materlal on the coding system taken from materral 3

\ r

provided in the Oakland Police Department's coding manual.

fif ; 75
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-culties.

- the basic pattern (e.g., arch,

intended to minimize’snbjective judgments and classifying diffi-

Furthermore,\sxnce the system will most frequently

be ugsed to compare classifiable prlnts rather than partlal latents,
it was dec1ded to keep the search parameters reasonably broad.

For these reasons, the "Battlgy" type details are not efployed.
This generalist approach, admittedly, creates oyerlapping basic
and subpattern cla551f1catlons, yet: the tedlous and tlme—consumlng
tasks of maklng these minute distinctions was felt to be unjustl—o

‘fied in terms of‘the,beneflt derived.

Each individual fingerprint is classified according‘to‘the
single threetdiglt'fingerprint code. The first digit represents
_ ' loop, whorl); subclassification
is’done by use of the second digit and theﬁtracing ridge count
or slant (in the case of arches) is indicated by the third digit.
In order to permit discussion cf each“classification in logical

order, each\will be divided according to its basic pattern.

~

1. Arohes“(Plain or Tented). 'All basic arch patterns are
identified by a one (1) in the first digit. The subpattern
(digit #2) will break the arch into a plain or tent.class per
The third digit identifies the characteristic of
in the sense that Ulnar or

FBI rules.
the arch as to a "slant" or
Radial Loops slant based cn the ridge structure.

"slope"

|
2. Loops. Loops have been 1dent1f1ed accordlng to two (2)
’bas1c patterns, rlght slope ‘and left slope. The subpattern for
each is broken down into' four (4) class1flcatlons and the last

dlglt 1dent1f1es the ridge count made in the fashion descrlbed
in the.FBI rules.

. BASIC PATTERN"

__SLANT

4<'
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BASIC PATTERN SUBPATTERN L
1| ARCH \ Plain arch including plain} 1| No apparent slant 4
Plain or arch reference any other or not apprec1able, :
tent. pattern. deflnlte, or obv1om
k’Tented\arch including tent 2 ‘Detlnlte slant or
reference any other pattern. ttendency to slant
: SR L down and to the
right.
33"Definite slant or.
: tendency to slant
@ ~down and to the
left.

; ‘ SUBPATTERN " RIDGE COUNT

Right Slope 1 Normal plaln loop w1thout apprenl 1 1-3 :
Loop ciable convergency of ridges in -

pattern area. 2 4-6
‘Left Sl' “ > L
Le ope 2 | Loop pattern with fairly prominent
Loop : to very noticeable convergencies 4 1¢-12

of a type other than. type 3 or 4 T

below. 5 13-15

» 6  16-18
3 Loop hav1ng converglng ridges giv-

1ng pattern the form or appearance| 7 19-21

of a Central Pocket, or print

should be reference to Central 8 22-25

Pocket type as it may be one.

e 9 26 and over
4 Nntant loop - whether with or 0 Indeterminate

without convergencies. (All :

Nutants are classified as a

number 4.,)

| . 3. Central Pocket. Central pocketsfare)divided into two
(2) basic patterns, right slope and left slope. 1In a true cen-
tral pocket, a delta-to-delta line must NOT touch or cross a

- valid recurve; it can touch such a line if there is an appendage
‘between the recurve in front on the inner delta (or outer one)
If the
,dElta-to—delta line does touch a valid recurve, the print would
become a plain: whorl.

1nvalldat1ng such a. recurve accordlng to the FBI rules.

Ridge counts are made in the same manner

as counts for ordlnary loops.'

° The core will often be the center
\ | ;
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fsubpacterns.' Counting

. 1 _ y ‘ l - . - : - M - 5 ) . ) i ’”
of a whorllng formatlon., In the absence of "rules" for whor | T BASIC PATTERN . SUBPATTERN ‘ . RIDGE COUNT
cores, it is best to treat the top of any circular or splral 1 ‘ - . -
! . formation as if it were a loop top and locate it accordlngly. ) - 6| Plain Whorl = 1| Very ROUNDISH central oattern 1 1-3
el Sy ~ : ' * R R R v Inner Tracing ' ‘| | area or shape. e \
, . R IR - - — : e 2 4-6
PR : : : - _ . N »
. : ‘ 17 plain Whorl 12 | Normal OVOID shape to pattern. 3 7-9
BASIC PATTERN - . SUBPATTERN . RIDGE CoUNT | ————-g-eetln tracing | | v
: - LT ; o Y — ’ w 4 10-12
4 Right Slope |17 "classical" Central Pocket form-- 1 UK 18 Plain Whorl' f 3 | OVAL type (e.g., 3X to 4X high :
Central Pocket that is, mostly loop pattern but - = S Outer Tracing = as wide, central circuit part). | 5 13-15
SR ‘ g with small valid Central Pocket 2 4-6 o . — : , ~ : |
S ' formation in core area. - (Includes —-- e N i i : . ‘61 16-18
b , , - iy p _ : 4 | Very LARGE OVAL (e.g., 6X or
& - VCentrql Pocket ;eference;loop.) :/E3. -3 N R more high as it is wide, . Too71
S — ‘ : 4 '10_12 o ‘ : central circuit). '
5| Left Slope 2 | Central Pocket more whorl-like — S8 IELTNE ‘ — » : 8 22-25
- Central Pocket | | in shape or form in which "loop" 5 13 15 L 5 | ALMOND type of pattern or ridge
1 character of print may not be S g ; structure. Overall effect is 191 26 and over
so obvious. (Includes Central = 6 = 16- 18 : that pattern formed of almond
Pocket reference whorl.) _ e — : shaped circuits. 0 Indeterminate
L _ . i = 7 19-21 . . ‘ . ‘
SPU P I e 6 | whorl should be referenced to
B = Dual Loop -as it may be one,
R . a and this reference seems a
2] 26 and over better code than others for
0 Indetermhmb§ that reason.
4. Plain Whorl. Plain whorls are indicated by three (3) . 5. Dual Loop. The dual loop is indicated by a single pat-

t » . Rid
basic patterns and broker down into six ern and broken down into three (3) subpatterns Ridges are

of ridges in plain whorls will always be- Lrom core to right delta counted from the appropriate delta to a loop core associated
in all "innet" tvves, and from core to left delta in both "outer 33 with that delta, much as if they were radial or ulnar loops.

" P B L R Normally, the core will be of that loop commonly-réferred td as
and "meeting" types. : : iy e : ‘
4 2 the "ascending loop," for usually one of the two loops would

%' look like a typical plain loop if the other were removed. The
E‘ other loqp is frequently "upside down" or otherwise curved or
§ oriented:in a fashion different than a normal‘plain'loop.
NOTE: On the following page, category six (6) for subpattern i For those dual loops in which neither loop is obviously i
1 ~is used only 1f it appﬁars essentlal to reference.‘ § ‘more like a plain loop than the other, a decision must be made fé
—_— : < v . e A , i
. ‘ &
¢ 4 i
B ) ? ;
P * f
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as to which core and delta to utilize.
- be used for the core would be that loop in which the shoulders

formed an inverted U or horseshoe openlng downward. Dual loop
prlnts for which no reasonably consistent or valid decision

can be made are classified as 0 (indeterminate) ridge count.

Normally, the loop to

-

defective,‘resultiné“in the priht being Central Pocket or
possibly even a loop or plain whorl).

BASIC PATTERN

SUBPATTERN

RIDGE COUNT

Accidental type"

BASIC PATTERN

SUBPATTERN

RIDGE COUNT | &8

v

minate, muti lated,
etc. »

9 | Dual Loop pattern
1 (2 deltas, 2 separate

formations, etc.)

INNER Tracing

pattern OR indeter-

Ac01denta1 pattern type
per FBI rules:and excep-.

.tional prlnts.

1-3

shoulder to 2 looping

MEETING Tracing

4-6

L T PR S

OUTER Tracing

7-9

i 10-12

13-15

16-18

19-21

22-25

26 and over

Indeterminate

etc.  The

6. BAccidental Type or Indeterminate, Mutilated,
accidental or indeterminate pattern is identified by a zero (0).
This digit is used even if the basic pattern type is apparent
but the subpattern and ridge characteristics cannot be deter-
mined due to damage, scar,«etc., in the inked prinﬁ. ' |

Also included as “acoidentals“'are‘tHOSe prints which
might equally well be called{one,typé,(basicotype) as another
(e.g., where pattern is very‘ambiguous‘inzcharacter, '
tented afch‘having a whorl-like core but which whorl may be

82

such as

Pattern shows mutilation
or ddmage by scar, cut,
etcy, which prevents’
1ntérpretatlon of basic
pattern type on coding
adequately.

Added to pro-
vide a full
fingerprint
code. . (All -
Basic Pattern
"0" will have
a "1" in this
column.)

»Efijcfé‘-g ,_,:gw~ gt b S e _ iazoea

Ridges so reticulated or
broken up that pattern
type not clear. (Unable
to assign pattern type
on this basis or unable
to adequately code.)

Flnger m1551ng or mostly
missing or not printed
due to injury, etc.

Indeterminate due to poor
inking or other factors and
unable to assign adequate
coding formula otherwise.
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Section 2-2° o ' iig

SHREVEPORT POLICE DEPARTMENT
MIRACODE II SYSTEM

ZINTRODUCTION | | | . L g

EEE

f: In 1971, the Shreveport Police Department began operating .

§ ' ; its Miracode I Information Storage and Retrieval System, ore

! purpose of which is to search latent fingerprints against those
of known offenders. 1In December?{97§, the Miracode I System
was replaced by the more modern Miracode II Information and

S AR

Retrieval System.

GENERAL SYSTEM DESCRIPTION

Hardware C

The hardware for the Miracode II Information and Retrieval
System consists of a Mod 18 Control Terminal, a retrieval ter-
minal (display unit), and a filming and encoding deviée, all of
which are manufactured by the Kodak Company. These devices are
shown in Exhibits 2-2-1 and 2-2-2. Lo , 7

4]

S e

Equipment Operation

The Mod 18 Control Device is used in conjunction with the

B TORRY

retrieval terminal (display unit) to search the data base for
_possible matches. 1Identification technicians key-in coded 3 e
latent fingerprints on the Mod 18 Control Unit which initiates ‘
a search in the rétriévai device. After a search is completed,

possible matches may be viewed on the display screen mounted on g
the retrieval unit. ' , : : o MOD 18 Control Unit

: ; The encoding and filming devices are used to film the coded
;:" fingerprints and encode the film with the special latent finger-
S  print code devised by the Shreveport Police Department. Detailed .

85 | L
Exhibit 2-2-1 i
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deécriptiohsﬁof the coding, searching and updating processes

are subsequéntly_described,

File Organization

'Thé,Miracode file is retained on film cassettes which are
coded with fingerprint information and descriptive information.
Because the file contains both kinds of information, desciiptive
information can be used in a latent search along with finger-

print classification.

Each cassette holds f£ilm images of 400 to 500 fingerprint
caras, At the present time, latents from crime scenes are run
against a data base of approkimately 10,000 individuals;

| " .

Prior to Novemﬁer.l973, only felony arrest fingerprint

cards were entered into the system. Since that‘timé,'all arrest

cards are being entered into the system.

COST AND PERFORMANCE DATA

kﬁgﬁipment Cost 7
The Miracode II system costs approximately $35,000. This
includes the filmer, Mod 18 Control Unit, and display/retrieval

unit,
The ongoing cost of:operation was estimated to be $100-500
per month, for the Miracode II and included film'and maintenance

costs but did mnot include technician's time.

Mechanical Reliability

Since its installation in early December 1972, the Miracode
11 system has proven~t6'be highly 'reliable. The Shreveport Police

Department staff!was confident that.the Miracode II system would

i
i

IR
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"where searchable latent fingerprints were fOund

be a marked, 1mprovement over'the previously used Miracode I *-

system, which had an electro—mechanlcal control unit and was

large and bulky in comparison with. the more compact, solid-

state Miracode II control unit.

Display Adequacy and Image Clarlty .

The display unlt has been judged to be adequate for com-
parison purposes. The clarlty, of course, - is dependent upon
the gquality of the flngerprlnt cards input into the system,

and, some degradation ‘takes place as a result of fllmlng

Personnel

_ Currently, the Identlflcatlon Sectlon has a staff of 14
pecple, all with working knowledge of the Miracode II system.
Approxlmately 20 percent of each techn1c1an s time is:. spent

working with theé Miracode system.

Performance Data

In 1973, the Shreveport Police Department handled 700 calls
Twenty—four

1ndent1f1catlons were made using the MJracode svstem.

POTENTIAL IMPROVEMENTS

Because the eracode II system has just been 1nstalled,
"the staff has not had sufficient exper1ence,w1th the equipment

to suggest possible improvements.

Captalns Hood and Taylor, however, were. con51der1ng a break-

down cla551f1catlon of the arches into three broad subclassifica- ;.

tions: arches which were high on the left and sloped down to

'The Kodak Company has 1ndlca+ed that the Miradcode I

*NOTE :
EE T system.ls no longer commerc1ally avallable.y‘

5%

PRI

" personnel at the Shreveport Police Department.

the right, arches-that rose:in the.center of.the fingerprint
1mpre551on, and arches that rose from: left to rlght, peaking
on the right.

OPERATIONAL PROCEDUE®S

Search Procedures

. 'To perform a search against a latent fingerprint lifted
at a crime scene,. the.identificationftechnician'codes the .
fingerprint=using the;specially dev;sed code deyelopedwby the
The;tode is
keyed into the control device of the. system. Individualvb
cassettes are placed into the retrieval dev1ce and a search .

is initiated on each cassette. After a.search‘ls completed

on an 1nd1v1dnal_cassette, the identification technicians. can
view a counter located on the control unit which indicates the
number of possible matches on that partlcular cassette. The
identification. techn1c1an may then view the possible matches

on the display unit by calllng the flngerprlnt 1mages, using
the control un:Lt . '

The fingerprint technician can enter a code and descrip-
tive information for any given finger. It takes approximately
18 seconds to search one cassette of 4,000 fingerprints (400
fingerprint cards of individuals). The amountkof;time,required'?
for verification~of.a match depends upon the number‘ofkcandi-
dates. However, it takes“approximatelyvz to 10 seconds fon\ther
reader to locate a particular card. X

10 to: 15 seconds.

. Verification takes another
Thus,. on the .average, it takes approximately
12 to 25 seconds per card. The display unit lmage was suffi-.
ciently clear to pick out fine minutiae points. - |

Updating Procedures

Data are entered into the system by‘thefIdentificatiOn

0
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K
Sectionﬁéi the time of the booking. Currently, all arrestees
are put'into the system. o ) }
The- flngerprlnts taken at the time of booklng are coded

by the Identification technicians. |
and the coded descrlptlon form are encoded on fllm and a plc—v

The coded fingerprints

ture is taken of the flngerprlnt card by the fllmlng device
which is part«ofvthe systemyw From the information available,
the time . necessary to'shool‘a'lOO—foot roll of film is three
The undeveloped fifm is then .sent to a film processor .
It takes: approxlmately three days to process

weeks. -
forndeveloplng.w
the f£ilm.
beglnnlng of the roll, it. w1ll ‘take approx1mately one month

Thus ;- 1f an arrestee is put on the film at the

to put him into the system.',§

o , i :

Purging of the files has not yet become a problem. The -
data base is sufficiently small. to allow for effective search
of the existing data base. Howeéver, it is evident that some-
purging methodology will have to be developed. At present,
court expunged persons and dead persons are purged from the

system by era51ng the codlng 1nformatlon from the film strlp.
~Unidentified~latents are filed by beat district; The city

is divided into 16 districts. When a latent fingerprint is

found at a crime scene within a certaln dlbtrlct, it is placed

in the. file for that dlstrlct.

In addition to latentzfingerprint information, the semi-
automated system contains aﬂcoded‘palm}print flle,developed,by
the<Shrevep0rt Police Department.

CLASSIFICATION SYSTEM

The fingerprint codes developed by the ‘Shreveport Police
<Department were the result of intensive research‘by Captains

90

Hood and Taylor. The philosophy behind the developnen® oF~ ™
their six and nirne digit systems is best described in. an edited
excerpt from their coding manual:

' It has been found after e‘long period of study
and practical application that the previous method
of using a three digit code which was a modification
of the old Battley Cla551f3catlon was not satlsfactory
for our needs. The other.method did not break down
a prlnt suff1c1ently enough to allow a rapld search
when several thousands of1pr1nts had to be searched.
In many cases, hundreds of prints with srmllarly coded
classifications had to be observed and checked cau51ng
many tedious hours of work on the part of the person
making the search.

Another great limitation was that a large majority
of latent fingerprints were partials, with either the

core or delta missing. In these cases it was difficult

and somtimes impossible to code the latent. Thus,. we
decided that a method must be developed that would over-
come the limitations of the previous code system. With
this in mind, we devised a nine digit code, whioh we
named and labeled the Hood-Taylor Nine Digit Fingerprint
Code. Method... -

Each single print is divided 1nto three zones for
COdlng purposes.
the code.' The zonesiare the Pattern type, Core area

‘\and theLDelta‘area.
three fold.

‘Each zone receives three digits of

‘The reason for this division is
flrst, fo aid in very rapLd retrleval,
”second to be able to locate a partial when only the
core or delta is known, and third, the advantage of
being ‘able to criss-cross and obtain limited points of
identification from a fragmented latent print. A disc
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was designed using a 3/1& inch circle with a cross EXAMP#ES OF CODE DISC
hair mounted in a regular fingerprint glass (as shown J
: a it
EK , o in Exhibit 2+~2-3). The disc is placed on the core or

i

delta and lined up with the innermost recurving ridge

A of a loop or whorl and the type lines of the delta %
,_\ zone. The first two identifying points above and - | .
3 within the top half of the 3/16 inch disc are consi- :éie L R

dered as the first and second identification points

abovz the core of loops and whorls. in the delta

area, the 3/16 inch circle is placed on the delta and

the first identification point is above the delta;’
’dthe second and third are to the left and right of the

delta and within the 3/16 inch circle. The identifica-

2/16 Code Reference Disc

Tbe'abovekdisc is.used for coding the Core Ares of

tion points are determined by various ridge charac- Fingerprints. Thl?'disc can be made of plastic,
teristics, e;g., ridge ending to right or left,

- bifurcation to right or left, short ridges,»doubie
bifurcations and islands. The three areas of the
prints are broken down into zones for coding purposes
'which make it possible to mike rapid identification
when only a partial or fragmented latent brint is
available. C ) |

Coding . ‘ ‘
The chart shown in Exhibit 2-2-4 is used in the Hood-Taylor

coding system. The chart is divided into the three zones. Threergp
digits of information are derived from each zone. A single fin- fﬁ;
. ' R
5{ ger, therefore, will produce a nine digit code. 3
| T Code Disc Enlarged
The following information was offered in the fingerprint d S
‘ﬁ“ manual provided by the Shreveport Police Department: ,f%'
’ 92 - |
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HOOD~TAYLOR

COLUMN I

NINE DIGIT CODE SYSTEM CHART °

RIDGE COUNT OR TRACE

CORE TYPE

PATTERN TYPE

= Ampt

= Arch

= Tented Arch

= Right Slope Loop

= Left Slope Lcop

= Plain Whorl

= Central Pocket Whorl
= Double Loop Whorl

= Accidental Whorl

= Mutilated {(cannot read)

0= No count or trace
1= 1-5 ridges

2= 6-10 ridges

3= 11-15 ridges

4= 16~-20 ridges

5= 2l-out

6= Inner

7= Meeting

8= Outer

9= Scar

COLUMN II

WO P WD O

[T T T A T O T A 1

D 3Po203339

Plain recurve
Recurve with one rod -
Recurve with Mult. rods
Any spoiled recurve
Clockwise twist

Counterclockwise twist ‘ég

Compigte enclosure
Almond shaped whorl
Upthrust -~ T. arch
Loop type - T. arch

CORE TYPE

FIRST ID POINT ABOVE CORE

0= ) Plain Recurve
1=/} Recurve w/one rod

2=/§) Recurve w/malt. rods

3—,1(Sp01led recurve
4=0 Clockwise twist

5= 08 Counterclockwise twist

6= (2 Complete enclosure

7= plmond shape

8=AMUpthrust T arch

9=gf} Loop type T. arch
“~ . .

\
8

0= No ID Points
1= Ending ridge right
= Ending ridge left

3= Bifurcation right

4= Bifurcation left
5= ShHort ridge or dot
6= Island or enclosure

7= Bifurcation & short rdg

8= Double bifurcation
9= Scar

 COLUMN IIXI

SECOND ID POINT

0= No ID, points
1=
2= Ending ridge
3= Bifurcation right
4= Bifurcation left
5= Short ridge or dot
6= Island or enclosure &
7= Bifurcation & short rdgf.
8= Double bifurcation r
9= Scar :

right
left

Epding ridge

*First ID Point Front
of Delta

First ID Point at Right
of Delta '

First ID Point at Left
of Delta

0= No ID Point ,
1= Ending ridge rlght
2= Ending ridge left
3= Bifurcation right
4= Bifurcation left

5= Short ridge or dot
6= Island or Enclosure

7= Bifurcation & short rdg

8= Double blfurcatlon
9= Scar

e b A ekt 2 i

WOIJOUMHWLWNHEO
B I H -

No ID Point

Ascending ridge
Desgending ridge
Ascending bifurcation
.Descending bifurcation
Short ridge or dot
Island or ericlosure

Double bifurcation
Scar

94

Bifurcation & short rdg

0=

3=
4=

= As¢ending ridge

No ID Point

Descending ridge
Ascending bifurcation
Descending bifurcation
Short ridge or dot
lsland or enclosure

Blfurcatlon & short rdg ¥

Double blfurcatlon
Scar

¢ Exhibit 2-2-4

ABOVE COREE::
st

~y 5,

“Then it

'PATTERN TYPE

CQLUMN I

PLAIN ARCH - The arch pattern has leges ‘that enter
on one side of the pattern and flow toward the other side,
with a rise in the center. It will have no more than one
of the four reguisites of a loop. Since, in most cases,
this pattern does not contain the reference points, such
as the Core and Delta, it makes it very difficult to de~-

vise a system of coding. In many arches, there is a
billowing of ridges with a gentle curvature at the center.
In some of these patterns, the billowing of ridges has a
tehdency to begin at the upper right or left side of the
print and to flow aownward toward the. opp031te side. In
other prints, this crest of billowing ridges may tend to

flow from top center to the bottom. It was thought that

- these peculiarities may play some part in breaking down

this pattern in the future. For instance, the print
could be broken down into three areas of code,

Left Flow, Center Flow and Right Flow.

such as
The above break-
down may be considered at a later date, but as of now,
the pattern will receive only three digits of code.
Example: ARCH

RIDGE COUNT CORE

Code # 1 0 0

The arch will always receive three digits of code‘
and it will be coded with the number 100 unless, scarred.
will receive the code number 109 (see Code Chart).

TENTED ARCH — The tented arches are a variety of the

arch family but they differ from the ridge formation of
plain arch.

These patterns are divided into Upthrust and
Loop Type in the code. Although the tented arch lacks at




least one of the four requirements of a loop, it can be
separated and broken down further‘than the. Plain arch

. . for code purposes. The first.three‘digits of the code
for these pattern types will be as follows:

»..}} ’ | . \“\‘ : »
: T-ARCH '  ‘RIDGE COUNT CORE

B Code 2 0 '8 Upthrust
. ) 9 Loop type

The three digit code will remain constant for both
type T- arches, but vary with identification characteristic
code in the Core or Delta Zones. The tented arch is glven

? a code of three to nine dlglts, dependlng on 1ts type and

hhe occurrence of a Core and Delta.

by

'LOOPS-ULNAP_ AND' RADIAL

1. . The pattern will be broken down into Right and
Left Slope loops, dlsregardlng the hand 'on which it is
CaIN located.

2. A ridge count will be made between the Core and
Delta and will receive a code number (see'Code Chart).

3. The Core type will be designated according to
type and given proper code number (see;Code Chart).

Example: » S

nght Slope Loop = Code #3
15 Ridge Counts Code #3
Core is Spoiled = Code #3

Y/

-l

WHORLS

Whorls will be broken down for coding purposes. into
‘four types: PLAIN, CENTRAL POCKET LOOP, DOUBLE LOOP, AND
ACCIDENTAL. | :

96
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A

PLAIN WHORL

1. ' Plain Whorl - first digit of code.
2.+ Inner, meeting, outer - second digit of code.

"3. Core type~-~will. be clockwxse,~counter—clockw1se,
almond shape, and enclosure.

CENTRAL POCKET LCOP WHORL

The above whorl is treated in same manner as a Plain
whorl, but has its own code designation.

DOUBLE LOOF WHORL

"' game manner as for other type whorls.

2. The ascending loop of this pattern will be con-
sidered in selection of the Core type, regardless of
whether it is left or right in the pattern or not.

3. The Delta will be treated the same as in all other
patterns.

ACCIDENTAL WHORLS

1. This is the same as for all other whorls, with the
exception that the first ascending loop or recurve from the
left Delta will be coded as the core. -

2. The extreme left Delta will be considered for code
purposes only.

Example Whotls:

WL

Plain Whorl Inner Ridge Trace Clockwise

; Code # .5 6 4
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1. This pattern is given three digits of code in the -
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MUTILATED PATTERNS

This type of pattern will be given a code number of
9 whenever it is impossible to tell what the pattern is.
This applles to the first digit of code, Pattern type,
only, but in many cases, it will be possible to know what
the Core or Delta 1s. In this case, the correct code will

be given to these areas.’

4

CORE AREA
COLUMN II

The Core area of the Loop, Whorl and T-arch will be
"considered in this section. The arch is not considered.
This section of the code is separated into three parts:
Core Type, First and Second Identification Points, which

will be explained in more detail below.

1. Core Type - This is the ridge details that com-
pose the core; it is the innermost staple of the envelope.

2. Identification Points -~ These are the ridge
characteristics that fall within the 3/16 inch circle v
when the center of the reference disc is placed on the %
core of the innermost recurving ridge. If the innermost

recurving ridge is a plain recurve, place the center of
the disc on the apex of the recurve. If a whorl is in-
volved, such as a Plain Whorl, place the disc on the

innermost recurving ridge if clockwise or counter-clockwise.

If the Core is an enclosure, place the disc in the center

of the enclosure.

3. First Identification Point - This is the first
ridge characteristic that is above and nearest the core,

such as Ridge Ending, Bifurcation, Islands, etc. Notice

98
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the Island will always be considered the First I. p.
point, regardless of its location within theyeop halfy
of the 3/16 inch reference code disc.

4. Second Ideritification Point - This is the ridge
characteristic that is located above by ridge count of

the First Identification Point and within the 3/16 inch
reference disc.

Example:

CORE AREA

1.. Single Rod in Core = Code No. 1
2. First Identification Point = Code No. 3
3. Second Identification Point = Code No. 5

i
{

i

DELTA AREA

COLUMN IIT

Within the pattern area of the Whorls and Loop ‘type
flngerprlnts are fixed points known as Deltas The Delta
plays an 1mportant role in the cla551f1catlon of prints
and also in this code. The Delta can be coded as a Delta
plus identification characteristic or it can be used as
a flxed reference point to obtain the points of Identifi-

catlon that appear to the front, right, and left of the
Delta (see both charts).

The Delta area will receive
three dlgltS‘Of code. ‘ |

L. First Identification Point - These are the ridge

 c racterlstlcs that are located in frxont of the Delta as

it opens into the Pattern Area.

2. Second Identlflcatlon Point - The same as the

first, but it is located t5 the right of the Delta.
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These codes will not be covered in detail in this report be-

3. Third Identification’ Point - Same as the above,

7

but it is located to the left of the Delta.:-

L

In addition  to the 9-digit code, Captains Hood and Taylor
have developed a 6~-digit code and an alternate 9-digit code.

cause the regular 9-digit code is used most often.

The six digit code eliminates the use of the delta as a
The first digit represents the basic

source of information.

patﬁern type;

trace; the third digit
three digits represent

TR

of loops.
three digits represent

In the case

tification point above
cation point above the

the second digit represents a ridge count or
représents:the cOre'type.

The last

a more exact ridge count in the case

of whorls

(1) the core type,

the core,

core (see Coding Chart in Exhibit 2-2-5).

and tented arches, the last
(2) ‘the first iden-
and (3) the second identifi-

The alternate code is basically the same as the

other Nine Digit System with some exceptions which are

listed below.

N

¢

COLUMN I

ThévPattern type remains the same.

COLUMN II

CORE AREA

l;~‘CorezType -~ remains the'same.

2.

characterlstlbs above the Core will r= considered.

Identlflcatlon P01nts - Only the first rldge

: Therg

will be nofsecond 1dent;f;catlon point in this area.

b
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o Nt i T et

100

3
E
%

i

s Rt

HOOD-TAYLOR
SIX DIGIT CODE SYSTEM CHART

COLUMN I

2= Tented Axrch

3= R:Lght slope loop

4= Left slope loop

5= Plain Whoxrl

6= Central Pocket Whecrl

7= Double Loop Whorl -

8= Accidental Whorl

9= Mutilated (cannot readq) 9=

6-10 ridges
11-15 ridges
16-20 ridges
21-out

PATTERN . RIDGE COUNT OR TRACE CORE _TYPE
0= Ampt = i
J(?: Arih . O; i?fscop'lgt' or trace 0-/) Pla:.n recurve
: ridges 1= /M Recurve with one rod

2=#} Recurve with mut. rods
3= A spoiled recurve
4=9 Clockwise twist
5= Counterclockwise twist

;:lzzi;ng 6= € Complete enclosure
it 7=@ Almond shaped whorl
il 8=/ Upthrust - T, arch

9=ﬂ Loop type - T. arch
"~
COLUMN II

FOR WHORLS AND TENTED ARCHES ONLY:

"'\\«( 3

CORE TYPE

FIRST ID POINT ABOVE

CORE SECOND ID POINT ABOVE CORE

0=¢) Plain recurve -
l= N} Recurve with one rod
2=/ Recurve w/malt rods
3= Spoiled recurve

4= g Clockwise  twist

5= & r‘ountercls:mkw;:.se twist
6= g» Complete enclosure
T=¢@@ Almond shape

8= M Upthrust T, Arch

9=£7 Loop type T. Arch

FOR LOOPS ONLY':

CODE NUMBER

g: go ip polnts 0= No ID points
. Endlng ridge rlght 1= Ending ridge rlght
. B?géig ildge left 2= Ending ridge left ~

« 3= cation right 3= Bifurcation

”g: E;furcatlon left 4= Blfurcatlon i:g:t
=3 ort ridge or do% 5= Short ridge or dot
;: Bséznd Or enclosyre 6— Island or enclosure
= ifurcation-short rdg 7= Bifurcation-short ridge
9- gzuble bifurcation 8= Double blfurcatlon

9= Scar
COLUMN IZI

RIDGE COUNT

CODE_NUMBER

RIDGE COUNT

i 002 : -
Y 004 ‘ %_Z 018 17-18
“ - 006 5.6 020 19-20
==l 008" 7.8 022 2122
010 . 9-10 o 24 23-24
013 11-12 026 25-26
* - 028 :
014 13-14 oic 27-28
016 15-16 032 31o33
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D YA

HOOD-TAYT,OR
: NINE DIGIT CODE SYSTEM CHART
n § COLUMN I
AN Alternate Code
i COLUMN III o . I y .
. , .+ T DATTERN TYPE RIDGE COUNT OR TRACE CORE_TYPE
DELTA AREA R N —— .
| ) . ed in lieu of the . 0= Ampt 0= No cou.mt or trace 0=/} Pluin recurve
1. Delta type will be consider . g 1= Arch 4 1= 1~5 ridges 1= /7) Recuxve wjone, rod
. . . P int. , o o = Tented Arch . 2= 6~=10 ridges 2=/ Returve w/multiple rods
£irst +dentlflcatlon Po1i] » dcntifica 7 3= Right ilopelloop 2: ié-—lS ridges ’Z: {foiyd:iecurve spoiled
. . o - i i 1 = N = Lieft slope loop = 16~20 ridges = Clockwise twist
. pPoints ~ The first lden _ PR
2. Identification. : g = Plain whorl 5= 21l~out 5= & Counterclockwise twist
i {nt above and in front of the Delta. The Delta . - contral pocket whorl e Thner 6= & Conplote oncioonre
tion polnt o de. The Whorl pat- - = Double loop whorl 7= Meeting 7= Almond shaped whorl
area will have only two digi#s of code. ‘ . "' 8= hccidental 8= Outer ‘ 8= /A Upthrust
\ : i1l receive two 9= Mutilated (can’'t read) 9= Scar 9=7., Loop type
i - deltas coded and wil o _ A
terns will have both : ]
digits of code each.
COLUMN IT

B NTREC: SEPSTREE

nly a modification and rearrangement

This code is © , , | “
1s in this publ:.cat:.on. The . . CORE TYPE __FIRST OF ID POINTS DELTA TYPE RIGHT

of the basic system that

arac- —/) Plain recurve | 0= No ID points 0==(Ridge dot
he identification ch 0= Lai cu p ~{ Ridg
3/16 inch reference disc and t aified method. % 1= /A Recurve w/one rod 1= Ending ridge right - l==%Bifurcation
code remains as part -of this modifie , i 2=/} Recurve w/mult rods 2= Ending ridge left ~ 2= _,..,Endlng rdg in front
teristic h blt 2-2-6) . s 3= AAny spoiled recurve 3= Bifurcation right =+==¢Ridge
. (see Alternate code Chart in EX i 4 4=9 cClockwise twist 4= Bifurcation left 4==Ending xdg parallel
; .7 5= Ccounterclockwise twst 5= Short ridge or dot* 5==z¢Ending rdg connected
: S laésifica—‘ % 6= (0 Complete enclosure ' 6= Island ' 6=@Enclosure
" and Taylor have also developed a palm print clas ' &  7=(@@ Almond Shaped whorl 7= Bifurcation & short rdg 7===gAngle at ending rdg
Hood an Y . the Miraéode system. The : «j 8= A\ Upthrust = Double bifurcation 8==% Ending rdg th§t
tion system. The codes are put 1into ~ g 9=Q Loop type © 9= Scar : : starts type line:
: : has been included in Appendix C. 4 9= No Delta
coding system has «*é
‘i COLUMN III
3
7+ FIRST OF ID POINTS - DELTA TYPE LEFT ’ FIRST OF ID POINTS
. 0= No ID Points - 0=_"'_‘{ Ridge dot - 0= No ID Points
¢ 1= Ending ridge right =2xg Bifurcation = Ending rdg right
! 2= Ending ridge left 2=z% Ending rdg in front 2= Ending rdg left
© 4 3= Bifurcation right + 3=—=%¥Ritge 3= Bifurcition right
{ 4= Bifurcztion left " 4=7=¢*Ending rdg parallel 4= Bidurcation left
! 5= short rdg or dot* . - 5=7uSkEnding rdg connected 5= .Short rdg or dot¥*
3 6= Island ‘o= . 6=z=@ Enclosure = Island
‘ ‘ , 3 7= Bifurcation & short rdg 7==-A Angle at ending rdg 7= Bifurcation & short rdg
o ‘ : , ‘ c . g 8= Double b:qu:Lcat:Lon - B==gA Ending rdg that = Double bifurcation ..
‘ ‘ : ~ BT : : : R - ¢ 9=:Scar . starts type lines = Scar
; ~ g : 9=  No Delta.

* The short ridge and r:.dge dot will be considered as the same ID point..
The r:.dge dot should be as large as the ridges in the pattern,

- Exhibit 2-2-6
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INTRODUCTION

Section 2-3

NASSAU COUNTY, NEW YORK POLICE DEPBRTMENT
" RAGEN RETRIEVAL SYSTEM .

!

its first

7
”Ragen MRS-90 Mini Computer - (12, OOO/elght bit, words) ,* an on-line.

h

In October 1973, the Ragen Retrleval ‘System. was installed

in the Nassaw Cbunty Police Departmentu' The Ragen Retrieval

System will prov1de the Nassau.County Pollce Department with
automated records and flngerprlnt.retrleval system.

GENERAL SYSTEM DESCRIPTION

Hardyare |

_ The hardware for the Ragen Retrleval System consists of a

dise file (29, 000,000 bytes expandable to 116 megabytes), two
remote MRS-90 terminals attached to dlsplay units, and a fllmlng
unit.
a hard copy of any given record of flngerprlnt cards on file.
h terminal has a capacity of 900,000 images on 16mm rolled
(See illustration in Exhibit 2-3-1).

Eae
£ilm.

Equlpment Operation

Data control is maintained in the main. termlnal (memory

unit) shown in Exhibit 2=-3-1. Informatlon is input by means of -

computer punch cards.
is described below.

af'

The system is accessed by elther of two remote term1nals,

each COntalnlng 300 rolls of fllmu' Three thousand documents may

be filmed on each roll giving a total retention capac;ty of

900,000 separate documents. A display unit is mounted on the

" remote terminals to enable v1ew1ng of the film 1mages stored

within the unit.
104
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The remote termlnal/dlsplay unit is capable of providing %
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Detalled 1nformat10n on system procedures
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Each terminal 1s equlpped with a terminal keyboard .which
is used by the termlnal operator to access the computer. In
addition, the remote termlnals are equlpped to produce hard
coples of 1mages v1ewed on. the dlsplay unlt.

1\

Information is filmed on the special off-line filming and

data capture devices shown in Exhibit 2-3-1. The data capture

device encodes the fllmed images to enable computerized retrieval

of images. i

i

- P
i
e

File Organization i

‘The system will evehtually contaih a number of files. Cur-
rently,\the police department anticipates that new arrest cards
- ncoded with'the Henry classification and latent fingerprint infor-
mation, criminal histories, and a physical description file will
be input into the system.,'The file on latent fingerprints and
desCriptors is of primary interest in this study. The;subject
file can be accessed by two separate terminals. Each terminal
is attached to a viewer equipped to display fingerprints and to
provide hard copies. As the file contains both descriptive infor=
mation ahd'frhgerprint codes, some available descriptive informa-
tion can sometimes be used in ‘a latent search along with the

fingerprint information.

| The display unit, as presently configured, has a subject
frle capacity of 300 reels at 3,000 frames per reel or 900,000
ihdividual frames. The computer system has a 29 megabyte capa-
crtyT At the present time, approximately 2,200 fingerprint
cards are on-line. An additional 2,800 flngerprlnt cards have

been coded and are ready to - go on- llne.

Unidentified latent frngerprlnts are filed by case number,
type of crime and the beat area where the crime was committed.
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'COST_AND PERFORMANCE DATA

Paas L

Equipment Cost

The cost of hardware was $72,000. Additionally, materials,
labor to code fingerprints, and the effort involved inyentering

criminal history! information and descriptions have been esti-

MRS-90 Memory Unit

mated to cost $183,000, The ongoing cost will include techni-
cians to conti%ue coding and searching as well as maintenance
costs and materials. The ongoing cost of materials is mainly
for filming. It is estimated that it would take approximately

six months to fill one reel at 50 fingerprint cards per month.

Mechanical Reliability

Since the system had been installed, the police department
has had some mechanical problems with the display unit jamming.
The mini-computer, to this point, has been highly reliable.

Display Adequacy and Image Clarity

Off-Line Data Capture

The display of the microfilm unit was judged to be adequate
for rapid comparison of fingerprint dards. However, the ten
fingerprint card image needed magnification for verification.
Currently, a fingerprint glass is placed against the image
screen. The department plans to attach a magnifier to the dis-
play unit to make vérifiCation easier.

Personnel Data

"Latent Fingerprint Personnel
Nassau County Police Department Retrieval System

L)

% Time Allocated

- Position ' Title to System-
One Fingerprint . Detective . 100%
Coder, Examiner’ v ‘
Three Fingerprint  Detective . 128
Examiners .

MRS-90 Terminal.
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One Fingerprint Detective Sgt: 25%
Examiner Supervisor %
One Fingerprint Detective Sgt. 25%

Examiner Supervisor

Performance Data

The system was installed in October 1973. The department
personnel are in the proces$7of debugging the system. No sta-
tistics are currently available on the number of searches made
or the number of hits.

POTENTIAL IMPROVEMENTS

Except for the possible‘addition of the magnification
device to the display unit, no other improvements are planned.

-~

OPERATIONAL PROCEDURES

Search Procedures

To perform a file search with an unknown latent fingerprint,

the fingerprint technician enters the codes for the latent prints

From the remote terminal keyboard, the system can accept codes
for at least two fingers in addition to codes for descriptive

data eloments contained in the file. When the entry of codes is

complete, the technician enters a command which initiates a com—.

puter search requiring between 5 and 10 sebonds (time based upon
a data base of 2,200 individuals). At the completion of the
search, the computer responds with the number of potential can-
didates which match the search parameters. The disc storage ‘
unit has a work area in which likely‘candidates are held until

the search is completed. The size of this work area is only

Yimited to the avdilaple space Qnithe disc. By using the display

unit, the technician may call up successive images for“viewing
and compare theﬁ with the latent fingerprint. The technician -
will typically advance rapidly through the candidates, rejecting

fingerprints that are obvious non-matches. For matches requiring

108
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close comparisons, the examiner may use a fingerprint glass
directly against the display screen. Plans have been made to
attach a magnifying unit to the display unit to avoid haviﬁé
to use the fingerprint glass. '

Updating and Purging Procedures

Data is entered into the computer with}the use of the
subject file input forms which are completed by the identifica-
tion section. The information from these forms is keypunched
on computer punch cards for entry into the system. -~ Approxi-

mately 50 individuals are added to the subject data base each
month.

w fi Fingerprint cards -are presently being selected from the

existing data base on the basis of age of the arrestee and type
of crime. At the present time, subjects are entered into the
fingerprint files only by meeting the following criteria:

1.  Armed robbers
2. Burglars
3. Felony narcotic arrestees

4. All above under age of 30 years.

The manufacturer is filming and entering the data onto the
data base. Newly coded fingerprints are batch processed into
the computer. Film is currently being encoded and loaded in
parts. A section is shot, encoded and loaded into the display
unit. Later, if another section is shot and encoded, it is
spliced into space on existing reels. The total reel is re-
photographed to eliminate the splice. ‘ ‘

Purging‘of the display file has not yet become a problem

because the capacity of the display system has not yet been
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reached. Codes can easily be erased from the computer memory. be checked against the 1lib
' ; ns € library of stored prints. In

addition, each prisoner will be coded and checked against
the open latent file, as he is booked.

Clearly, scﬁe method of purging old reels must be considered

> in the future; however, the display unit has a capacity of
900,000 frames and currently only 2,200 are being used.

‘CLASSIFICATION SYSTEM

‘System Bagis *

.

The basis of this system will be to assign descriptors
to each finger impression, 6rkportion thereof, to facili-.
tate and accelerate search and retrieval of unknown and
"known fingerprints.

Four (4) descriptors will be assigned for each finger
(see Exhibits 2-3-2 and 2-3-3). A final code for sex,
race and the last two (2) digits of a person's year of
birth completes the sequence.

The criteria for persons to be entered into the sys-
tem are those arrested for Burglary, Robbery (and the
attempt to commit these crimes), and felony Narcotics.

The age grouping will include those perscns thirty (30)
years of age and younger. This was arrived at through
statistics which show that only a small percentage of

those persons over the age of thirty are arrested for B - ; o, ;f-
these crimes or leave latent fingerprints. b

Another group to be entered eventually will be the fi Ay
individual open latent prints, coded identically but di- 3
vided by precinct and/or occurrence., o o

x

e

A two-way check can then be instituted. As a latent ‘ , * 5fﬁ
impression is discovered at the scene of a crime, it can Cor : Sy

*NOTE: Edited material on coding system taken from the Nassau
County Police Department Coding Manual.
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 FINGERPRINT CARD —
SAMPLE X Ist Digit 2nd Digit 3rd Digit 4th Digrt
NAME SURNAME FIR T NAME —INTTTAL 15.5. NO. i O Right hand O Thumb |3 Ring O One 3 Four
‘ 0 AMP — | Index |4 Little | Two 4 Al
jgxuw Seciion No ubbiv R o Offomss D.D, No. | ARREST NO. | Left hand 2 Middle 2 Three
H | s ;
A —]
g : O PLAIN o) 0
s POLICE DEPARTMENT | -
COUNTY OF NASsAUA| | ARCHES 0~/ 3|6
Signature of Person Fingerprinted \/ * MlNEOLA’ N.Y. | TENTED 'A 4q Q 7 o
Taken By: Sh No. iF‘)iar:gerprinted ' \CRIIVH:I\TA:Ll e~.|5 2O | Bomers
1, RIGHT THUMB 2. RIGHT INDEX 3. RIGHT MIDDLE 4. RIGHT RING 5. RIGHT LITTLE
N ; | 0 5 — o
' e cod . IWhm:ésun/ts %Wh‘-’ﬂs Code check -2 LOOP \ () M m (ﬂ\ o —_— No count
ce ner Co , % [ ——
Gode Reference fote L:op, ““‘i‘lﬁé‘t‘:““ Coder init' || ; Jaralallintarn! 1 to 3
K B el
circled -
\ Radial & Ulner P/P Checker! | ° 2mmm Tmaml — 2 4 105
6. LEFT THUMB 7. LEFT INDEX 5 LEFT MIDDLE 9. LEFT RING 10. LEFT LITTLE fs LooP / Bmmm 8 —_—e— 3 6 to7
Code of Whorls 1 2 —
Alte:'nzte Counts 3 4@“;“ m 9 Others — 4 8 to 9
(Place below é
aEieie) lace o OF O i - 5 10 to Il
O G 6 12 to I3
5 -
T | o o | ARGy | 15 cpL QO G |a 7 14 1015
Sex Race| Birth e / @‘@ S
Cartridge er: 8 16 to I7
Frame N“";IF"’ 5 Others
Disc Numbeir: 6 DL 2 0) @ 9 9 I8 8 over
‘ Counting Whorls:
.U .
s e &~ 5 ot s o
: count first,
7 Pw 4 2 g @ @ 3.Code radial position
: - count next and circle.
] .__ i Cf)untiqq Double Loops:
I3 5 @ 1.Use common core.
T - 2.Use |
8 doc (N Lo h o
X o ,Gthers direction,
i ‘ ,
A O Right hand O Thumb_ | 3 Ring OOne |3 Four
29 SCARRED — | Index | 4Little | Two 4 All
R d ’A\%}y | Left hand | 2 Middle 2 Three
| N Exhibit 2-3-2 —_—
112 / 113
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CODING SYSTEM

I

. A. All AMPS will have a first descriptor of "0".

B. The second descriptor will be "0" for an AMP in_
the right hand or "1" when.in the lefi hand.

C. The third descriptors:

Amp in’ Thumb ngn
Amp in Index "
Amp in Middle . npn
Amp in Ring | "3

Amp ih Little | "4

D. The fourth descriptor:
Amp in one finger same hand ngn
Amp in two fingers same hand "
Amp in three fingers same hand nav
Amp in four fingers same hand = "3"

Amp of all fingexs same hand "4n

5

IT

ARCHES

All arches (plain and tented) wiii have first deg-

criptor of "1".

PLAIN ARCHES:

SecOﬁd descriptor will be “0"
Third descriptor will be "Q"

Fourth descriptor will be "0Q"

TENTED ARCHES:

-Second descriptor will be "1"

Third descriptor will be "Q" thrOugh‘"B"

5
—

1

;

Fourth descriptor will be "0Q".

115
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- III
LOOP CORES
s LOOPS SECOND DIGIT
A. \| slant Loops will have a first descriptor of "2" ‘ ' ,
ol B. // slant Loops will have avfirst descfiptor'of "3“ 0 ’Ifw 4

C. The.second descriptor’ is determination of the core
- type of the Loop. They will be sub-divided "0" through

" 9 1) .

S nAack AR

o N ‘ ’ »
12 A h s . MONIN E rara

- %%g\%ﬂ%ﬁ%ﬁ%ﬁ%ﬁ%@w M mm ‘ Mm M
ONOTOT YOO | mnam M | . MMM
‘2 Q:ﬂmwmmm g /mflﬂdﬂﬁﬁﬂﬂ | mm@

“D, The third descriptor is determination of the delta
type of the Loop. They will be sub-divided "0" through

mamanm .

"5" . ‘

0 - i furcati | Fh ()T (m n)/ﬂ

e Bifurcation | . | ‘
1 | —— ~ Ridge Ending beyond divergence'jﬁ L

RN . C s o A L ' - :
2 — Ridge Ending through divergence @ 4 m mm ,m) 9  ALL OTHERS
3 — e Fragment ; O
4 ...__.-.\'( ~ First encountered ridge ‘ ” : m) m m m
5 ~ OTHERS
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DELTAS

1OOPS (Continued)
 THIRD DIGIT

E. The fourth descriptor is the ridge count of the
Loop pattern. They are divided "0" through "on,

V-
+

\ ‘

0 - No count

9 =18 and over

1 -1 to 3
-—-—-—lf:zy 2 -4 to 5
0 ‘ . 2 |
—l co 3 -6 to7 i
' N 5
R ot ’ 5 4 - 8 to 9 ;»r
\ 5 -10 to 11 e
e 5 6 -12 to 13 W
O —.-———n.—é\ t.’
i 7 -14 to 15 i
| .———-——"1? 0 8 -16 to 17 W

§
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T 7 )
® ‘
o : WHORLS (Continued)
Iv H. The thiﬁd descriptor:
. ot 1. Is used in determining the sub-division in the ULNA
WHORLS | ¢ 3 position of the delta type..
5 ' ) .. wgn . i? 2. Then the descriptor is used in further determining
» A. CPL \\ the first descriptor will be : L .~ the sub-division in the RADIAL position of the delta
i t a h it d .
TR B. CPL // the first descriptor will be "5". : ype (as the alternate delta)
o ) - . - o I. The fourth descriptor is the ridge count from the delta
C. DL the first descriptor will be "6". . in the ULNA position, then the ridge count in the RADIAL :
5 ; " : L position as the alternate. A
| 5. PW the first descriptor will be "7". '
) ) wan ol J. In conclusion, the descriptors will result in a combina- S
E. ACC the first descriptor will be "8%. i g tion of four letters (or digits) with the alternates in
) . : a Whorl using a common core.
F. The second descriptor is the determination 9f-§h3 i e ? . (I
" core type of the Whorl. They will be sub-divide p 1. Example: | - e
through "6". S B
g ; ‘ eral : a. Type of whorl.
4 , ini type, the use of the genera- : ~ b. Core description. ;
: .  In determining the core tion. = ptic .
f, ! G area at the center of the pattern shall be considera e c. Delta description in the ULNA position.
An ircle. or incm?% d. Ridge count using the ULNA position.
o O é (Z : plezﬁiigr({izigzld OI The alternate position (circled).
, ’ any oy ‘
o R ~a. Type of whorl. :
o) Any circle or incor b. Core description.
1 (:) , , plete circle with c. Delta description in the RADIAL position.
. anything inside. . . d. Ridge count using the RADIAL position.

Spiral CLOCKWISE

Spiral COUNTERCLOX
WISE. |
@ &: " DOUBLECORED

TWO single cores. .
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hand or
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SCARRED -

A. The first descriptor will be assigned "9".

"1" in the left hand.

Scar
Scar
Scar
Scar

Scar

in
in
in
in

in

C. The third descriptor:

Thumb "o
Index “ "t
Middle a2
Ring "3

Little "4

D. The fourth descriptor:

o

T S A i g
O kb a5 i

Scar

Scar

Scar

Scar

in one finger same hand

in two fingers ‘same hand

in three fingers same hand

in four fingers same hand

Scars in all fingers same hand

122

1. This applies only if the pattern areas are missing
or destroyed, or cannot be determined with accuracy.

'B. The second descriptor will be "0" for scars in the right

von
agn
vy
"y
"

VI

1 - M-w
2 - M-B
3 - M-O
4 - F-W
5 - F-p
6 - F-0
B. Age is coded by using the
of birth.
Example: Born in 1900
g 1905
E 1932
' 1939
1947

4 | R 123

SUB-DIVIDING

A. Bex and Race are coded using "1" through "6"

last two digits of year

=
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Section 2-4

ATLANTA POLICE DEPARTMENT
MIRACODE I SYSTEM

INTRODUCTION

The Atlanta Police Department was the first to use the
Miracode I Microfilm Retrieval System for latent fingerprint
work.

GENERAL SYSTEM DESCRIPTION

Hardware

The Miracode I system consists of an electro-mechanical
keyboard control unit, a filming and data capture unit, and a
retrieval/display unit. These devices are shown in Exhibits
2~4-1, 2-~4~2, and 2-4-3.

Equipment Operation .

The keyboard control unit is used to key—-in coded informa-
tion for a file search. The keyboard control is interfaced
with the microfilm retrieval unit. Searches are made by in-
serting a film cassette into the retrieval unit. A photo cell
in the retrieval unit scans the film to locate matches to the
information keyed into the system. |

The retrieval device is equipped with a display screen for
viewing potential candidates selected during the search process.

The filming unit is used to photograph subjects to be in-
cluded in the data base. The encoding device places the codes
on the film which is scanned by a photo cell in the retrieval
unit during a file search. After a roll of film is exposed, it
is sent out for processing into film cassettes.
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Typical

Close-up View of a Typical Encoding Device

Display/Retrieval Unit

126

Exhibit 2-4-3

#

A more detailed account of the operation procedures is o

subsequently provided.

Files

At the Atlanta Police Department, the Miracode I system ;
is dedicated to the searching of latent fingerprints. At last (
count, the cassette library contained the fingerprints of ap-
proximately 30,000 individuals. Persons arrested for burglary,
robbery, la&ceny of automobiles, theft of automobiles and sex
crimes are ‘entered into the system. In addition, persons may
be added to the file upon specific request of police officers
and other police agencies.

Unidentified latent fingerprints are filed by case number.
scenes where latent fingerprints are found.

COST AND PERFORMANCE DATA

Equipment Cost

In 1969, the time of purchase, the unit cost was $17,000.
This included the keying-in unit, the display unit, and filming
unit. The ongoing cost includes:

1. Maintenance: average over last three years, $238 per
year

2., Cost of film
3. Cost of developing film

NOTE: The Kodak Company has indicated that the Miracode I
System is no longer commercially available.

-

Mechanical Reliability

Since its installation, the equipment has suffered very

little breakdown. The display unit jammed once and the control

127
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The form in Exhibit 2-4-4 is used by the department to log crime w{y
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IDENTIF‘CATION SECTION, POLICE DEPARTMENT, ATLANTA, GEORGIA

FINGERPRINT CALL REPORT

Case Number , ‘ 7 Date

.,

Name , Address

Location Checked

Number Cards . Powder Process ()

Number Prints i

() Nin Hydrin () Other

Chemical Process : () Silver Nitrate

Call Answered By Det’s : - ; ' Unifqnn -

Date of Call Time Received . . Arrived

Daie of Crime

Crime Involved -

1d Tech. Answering Call |

Any Other Information Pertaining to Call

Have Victim’s Prints been Eliminated-  Yes() No{()

e
If Auto Involved: Year Make of Car _ ‘ Series Color
TagNo. Year of Tag Serial No.
Comparison’s Made ‘ o
e ‘Name Number Compared By Date Disposition Cor_naared Fo B&
MIRACODE SEARCH:  MASTER FILE SEARCH:
* - # - RS el
# - + - . L _
: Date - ‘ ) ’ Date L T '.,‘
Prints Received From y : By © - o 5
| FORM 32:1:31 REV. o o128  Exhibit 2
wi‘““"“w e WZ"”ET o ettt st 400 i ST r-,_,..f»»w,gu-':Aw o : | } .
i

SRR L

\‘\

funit had to be repaired once. These problems have been called
minor by department users. T

Display Adequacy

The "‘display unit magnifies the image approx1mately 21/2

times. The department has reported no problem in making matches
dlrectly from the display unit screen.

Filming}ﬂnit -

The Atlanta Police Department personnel reported no problems
with the fllmlng unit which' was purchased originally in 1969.
Since that time, the pollce department has purchased a more mo-
dern solid-state dev1ce‘+o encode the three-digit code onto the

flm -

Personnel

,Currently, the Atlanta Police Department has 12 people who
spend?

varylng amounts of time operating the eracode I system.

Egigééggi Positions : ogygig; .
R T
\ 57 Identification Technician I 3%
6 Identification Technician TT 10%
1 Identification Technician IIT 10%

~Performance Data

T
T e
=7

B Approx1mately 300 searches are made against the data base
‘each month. "Hits" have been averaging two per month.

“

POTENTIAL, IMPROVEMENTS

The only suggestlon made for improvement was to update the
bresent equlpment to the new Miracode II system on the market
Otherw1se, the department is satisfied with the system.

e R v 129




and the code placed in the films with the use of the special
filming device. The negative i developee by the department

The negatlve is sent out to obtaln a positive fllm to be used
in the system.

OPERATIONAL PROCEDURES

: Search Procedures

To perform a file search of an unidentified latent. finger-
print, the laten t fingerprlnt is coded using a three-digit code
which is described later. The codes are keyed into the key-

‘ poard control unit. Data is keyed into the control unit and-a
= search is made by the retrleval/dlsplay unit. A photo cell in
| the unit scans the film, and when each card with information

The file is not purged at this time. However, it is clear
that purging will have to be considered if the data base grows -
without an increase in personnel and equipment. Department of-
ficials believe that prints might be purged on the basis of age

similar to the encoded material appears,. the machine stops. or death of the person(s) whose prints appear in the data b
. : ‘ e data base.

Each of the fingerprints with similar codes can- then be called

up for visual 'display.

[ o
i N ! i

CLASSIFICATION SYSTEM

| The classification system used with the Miracode system in
. Atlanta is a three-digit code. The first digit represents the
pattern type; the second digit represents a ridge count or

During the searching process, the reader determines the

number of prlnts which must be seen. A counter indicates the

number of possible ‘matches. It takes up to 15 seconds to search :
tracing; and the third digit represents the core type. (See

codi?g chart in Exhibit 2-4-5). In addition to the above, it

a roll of £ilm.

o is possible to further limit the search parameters by adding

A 100-foot roll of film will hdld'approximately 550 finger- .
‘ the age, race, or sex of the suspect (see Exhibit 2~4-6). If

the finger is known, e.g. right thumb, this data may be input
to limit the size of the search. '

print card images.

Matches are made directly against the display unit screen.
The image on the screen is magnified to approximately 2 1/2

Y . . : : . In coding fi i ¢ { £4 f o o .
times normal size. Magnification of the image enhances its g fingerprints, the identification techniclan sim-

ply matches the pattern of the unidentified latent fingerprint
against the pattern types shown on the coding chart. The number
of the pattern on the coding chart which matches the pattern of

clarity for the purposes of identification.

yUpdating/Purging Procedures

Lthe.unanWn latent.fingerprint is used as the first digit of
the three-digit code; e.g. if the pattern of the latent finger-
print is a left slant loop, the first digit of the three-digit

% (e Data is entered into the system at the time of “bookirig.
People arrested for burglary, robbery, larceny from autos, auto

i thefténd.sex'crimes heve been selected forkihput into the System;s % code would be "4". This process is repeated for the second

ﬁaf, ~ Approximately 150 individuals are input into the system -monthly. - 7 - digit which represents the ridge count or trace. If the latent
| i ‘ v e  ;fingerprint had a ridge count of 7, thersecond digit of the
2 ?§: - Each card is classified u51ng the three-digit code de;eiop:d ~% | ;hree digit code would be "3" (see codlng chart for second dlglt)
s " : . SRR N
i:v§§ by the Atlanta Police Department. The coded card ls then f1i me» B i 5: %Ee last ilglt of the three—dlglt code represents the core type.
5' 130 E ” A3
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i EFINHEEIIFWRINFT CHARACTERISTIC CHART
IR ~ - BY ATLANTA POLICE DEPARTMENT
- First Dlg]t Second Digit Third Digit -
8 ‘ , RIDGE COUNT
.. PATTERN TYPE or TRACING CORE TYPE LOOP CORE TYPE WHORL CORE TYPE
;; . ‘ - - - Recurving Ridge //\\ - ’<:) (:) -
0 = AMPUTATION No Secondary Code = 0 | No Core Type Used Wi thout Rods. or/A\\ 0 0
, Recurve with One _
: e Rod Which Does 4 ~
1 = ARCH “No. Se;ondary Code = 0 | No Core Type Used = 0 Not Touch m =1=Qor@orQor@=1
: : Recurves.
1 = Upthrust Type . ) - Recurve with Two
s (Regular Tent) : _ . -
2 = TENTED ARCH _ No Core Type Used = Rods Which Do Not =2 = ED =2
2 = Loop Type Tent Touch Recurves. /Tr\ :
3 = Angular Type Tent
: Ridge Count U' L c Tvo Recurve with Three ' .
3 = RIGHT SLANT LOOP by Parameters se Loop Lore lype Rods Which Do Not .. =3 = (D =3
4 ' : refer +o next column Touch R m .
(1-3) = (10-11) = 5 ouch Recurve.
(4-5) = zglﬁ1g)= 6 - -
(6-7) = 1h<1&) = 7 | . ecurve with One
4 = LEFT SLANT LOOP | (g-g) = 5 (17-21) = 8 E:iet°$9 °°r$ Tyfzmn Rod that Does or =h=" (Dor@ =h
(22-0ut) = 9 o nexy col Touch Recurve. /1?\
Recurve Which
PLAIN WHORL AND
5 = CENTRAL POCKET By Tracing Use Whorl Core Type Attempts Unsuc- /7?\ =5 = -5
LOOP 1=lnner; 2=Meet, 3=0ut]| refer to far column cessfully to or/@b\
‘ ) Make a Whorl.
Use Loop Core Type - .
. . . Cores Which Have fCF\
6 = DOUBLE WHORL-Loop | BY Tracing "Highest Rising Core - "¢ oo yithin =6 = =6
I1=inner, 2=Meet, 3=0Out| If Equal Rising, Core Battley Circle Or//P\
) Nearest Left Delta" y L i
: ) All Cores Which ,
7 = ACCIDENTAL No Secondary Code = 0°| No Core Type Used = 0 Do Not Conform = 7 = “ = 7
: to the Above. (0ddities)
By Pattern Type - \
_ SCARRED OR MUTI- As print appeared : _ _a _
8 = LATED PATTERN before Scar No Core Type Used = blank =8 = Scarred = B
‘ : (1-8 at left) |
To establish a 3-digit code for each finger: (a) Determine pattern type . . .« . (st digit)
{b) Determine ridge count or Tracxng dependln on (a). (2nd digit)
> 9 9
(c) Determine core type depending on (a) .

{3rd digit)
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DESCRIPTIVE DATA AND CRIME SPECIALTY . gection 2-5

. | (COLUMN #11)

%

'ROYAL CANADIAN MOUNTED POLICE G
VIDEOFILE SYSTEM

KEYBOARD #1 -=- RACE AND SEX

" INTRODUCTION
- WHITE - MALE

-~ NEGRO - MALE

. WHITE - FEMALE

- NEGRO - FEMALE

- OTHER - MALE

- OTHER - FEMALE

On October 15, 1973, the Royal Canadian Mounted Police
(RCMP) Videofile system became fully operational after nearly
a year of semi-operational testing with manual file backup.
The Videofile systémrserves as a data bank with automated
search capability against two files.

(3T SR TUREE S I )
1

These are the identifica-
tion file, containing the .fingerprintsg (and classification

KEYBOARD #2 DATE OF BIRTH information) of 1,200,000 individuals with criminal records, b
) -—

~fand the latent fiie, containing the fingerprints (and classifi-

0 - 1920 & UNDER cation information) of 19,000 individuals who constitute a list
1 - 1921 - 1930 of likely suspects against whose fingerprints latent images can
2 - 1931 - 1935 be searched. ‘
3 - 1936 - 1940
4 - 1941 - 1945 GENERAL SYSTEM DESCRIPTION o
5 - 1946 - 1950 ;
6 - 1951 - 1955 Hardware e
7 - 1956 - 1960 - The primary Videofile equipment includes recording cameras, ;
g8 - 1961 - 1965 card readers, a teletype terminal, a‘computer, videotape drives, :
9 - 1966 - 1970 storage buffers, a line printer and video displays. The working
o environment for- the system is almost the same as a large com~-
KEYBOARD #3 -- CRIME CATEGORIES puter installation. In one room are the input/output devices,
v 0 - OPEN = e.g. card reader,;recording camera, line printer and video dis-
1 - BURGLARY ﬁf) .plays. 1In an adjacent .room are the cabinets containing the com-
5 'ROBBERYk ’ puter quipment, buffers and tape drives. (See Exhibit 255-1). :
3 - LARCENY OFQAUTQ, _ ” _ R t%fﬁ
4 - TLARCENY FROM AUTO Equipment Operation \ | o
5 - SEX CRIMES Although highly sophisticated, the system provides a storage a?ﬁ
6 - GENERAL : - and retrieval capability only. Technicians classify fingerprint :
E impressions and convert the patterns, ridge counts and tracings
i 134

. v ‘.‘ ‘ ‘é ; a B - 145
" Exhibit z—bgé. ‘ : : ;

s i

e R 3
L sl




R e e S G i i B . '

to specific numbers. The video images of the fingerprints are

then recorded-electronically on a two inch wide magnetic tape. *
On a digital track associated with the video images, the (single
print) classification (address) is also recorded. Latent finger-

prints are also classified and video images of the latents are ‘
recorded on a work tape along with

system compares the classification

the classifications. The i,j 
of a latent with similar ad- b
and any falling within a

specified tolerance of the latent will be recognized, retrieved
and copied onto a work tape.

dresses in the (single print) file

Fingerprint technicians then have
the capability of displaying the candidate fingerprints against
the latent on a split television screen. |

Visual comparisons are o
then made to determine whether an identification can be made. P

7y

oy

'

File Organization

There are two distinct file systems in the Video file sys-

DlﬁmhySmmms—1bmempdkmwsme?1§$£.f tem, namely the ten-print (Henry) file and the single-print
A. Input Console — This is a free standing, desk-type con- entering requests and vieyvlng ;’2?::;;22 ;zT?e:u st enty (latent) file.
. b L . . i key- display section consists 0 i L ’
udes the video camera and optics, anc! a The display >t . v viewn
g:r;v };:)crhdiz?t(: entry and control, A television monitor for and control and a television display monitor fo ! :
vkwmghmuthrmﬁwannmmsmopﬁmeJHFCOTfﬁ images. ' The ten-print file contains the fingerprint records of
: i ximum ease of operation. ! . ications requiring ¢ S e s ' ,
hats'n?:f:d(tjgz‘f ggdogz:a:c:? with normal clerical aptitude can .~ E. Printer Sec_t;on - 205 E‘;:’::e:pg"c;tc';r;“e qprim?;,k 1,200,000 individuals stored on 44 reels of magnetic tape ac-
estl " i ductions of recorded ‘i ) 8 o B8 - . ' . e . s
be trained in its operation in less than 10 minutes. :\::ilable The print function is initiated by the actu;tnz; g cording to the primary Henry Classification. A certain number
~ ‘ . : : ; ions and o :
Tape Sections — The tape sections are similar to those of a “print” button on any of the dlspl_ay sections of tapes contain records of individuals with a 1/1 classifica-
E;edagﬁ c?)cmputers, except that video as well as digital re- - ies are generated at the rate of 18 per minute. . ; .
; iliti included. These tape sections search o P tion, another number contains the images of the next section of
cording 2R Htles AT 1140 images) per second Svstem Coritrol Center — All sections of the system& - : ‘
[P . it i x o o . .
e the\ e %’?)?\s":g:ssb(eogearched rs?rr?ultaneous\\/' for rc;gicﬁlimcontroned through a system control ce“‘et'oc;t the file and so on until the last set of tapes which contain
tape secti S b ion :
i:\;?:,:m a% tape sections containing a 75,000 card latent sisting of a general purpose °°c;“p“t:': '|12|:r?12:\t5- Thet . - the 32/32 images.
-fingerpri’nt file may be searched in less than three minutes, video and address switching an contro : '

Because comparisons are generally made only
. ; tion ket < , , . . :
o , qu%tmuwisuummhﬂwwmmtmm<Mwh1;$gem¢g against the images of the thumbs and index fingers, the actual
C. Buffer Sections — Disk buffers are available as a tem- boards. Program changes to the computer ~ 1
pérary storage device for video images. As requested im- through a paper tape reader. '

working file has been concentrated onto 22 reels containing all
ages are detected, or “matched,” on a tape search, the

‘ O o for viawing, Each disk hasa o the classification information but only the video images of the

image Is copied to a disk buiter 1or n3. . : S . o . : :
sm‘r%ge cagacity of B0 frames, or respondent images, and « P fingerprints from those four fingers. o
once the image is copied from tape to disk, the tape S o , , Tl
section is free to conduct further searches while the pre- , s ' R i : ; o
sent set of respondents is being viewed. = g ' cd © “The single-fingerprint (latent) system file is broken into o

five subfiles contained on six reels cf video tape. Four of

M%he subfiles (hereafter called "files") contain the fingerprint

137

*Materials‘contained‘in this exhibit were obtained from the Ampex
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recqrds of individuals who have been involved in selected crimes
in Qne of four respective geographical areas of the country.

’ wheie files are named the Maritime File (for the Maritime
Proﬁinces and Newfoundland), the Quebec File, the Ontario File
and 'the Western File (for the Western Provinces, the Yukon and
theiﬁorthwest Territories). A fifth file, called the Transient
Fildh contains the fingerprint records of individuals involved
in s%lected crimes in more than one of the geographical areas
(henke, files) described above. Each file is contained on oné
reel of tape, with thé exception of the Ontario Pile which,

fingefprint‘records on these six reels of tape. A program of
c?nverting "still active" individuals from the manual file to
the video file is still under way. Approximately 1,000 indivi-
duals are added to the data base every month. '

A small manual file of 2" x 3" cards is also maintained
(see Exhibit 2-5-2): Each individual in the video file has an
associated card containing a reference number (called the FPS
No.); his year of birth, the month the record was filed, the
regional file containing the record, the classification of each
of the eight fingers in the file and a colored square marking
indicating the year in which the file was last updated (indi-
cating the individual was "still criminally active"). This
file allows easy update of records and rapid purging from the
file of those individuals Who have not been active for three
years Or more.

COST AND PERFORMANCE DATA

qu;pment Cost

The RCMP Videofile system's initial cost was between $1.4
and $1.5 million. The ongoing costs include an annual mainte-
nance contract costing $78,000»and a parts contractycosting
$48,000 per year, including taxes and duty. It should be noted

138

because of its size, is on two reels. There are currently 19,000

EWA

Color coded to indicate year last updated

FPS l J

YEAR OF BiRTH DATE FILED

REGION

e N res W ma e e S -

ALPHANUMBERIC
CLASSIFICATIONS
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Saraple of MANUAL FILE CARD
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*devoted to this function.

that the Videofile is used principally for the identification
function; conservatively, in excess of 70% of its operation is
This is difficult to measure because

of the parallel operation of both functions.

Mechanical Reliability

The RCMP interviewees indicated that performance of the
Videofile system has been qui%e satisfactory. Down-time for
the system has been averaging 4-5% per month.
the one year operation in a test mode prior to going fully op-
erational on October 15, 1973, may have been effective in re-
ducing the number of operational reliability problems.

It appears that

Display Adequacy/Image Clarity

The display of the Videofile image was judged to be quite
satisfactory for rapid comparison between latent images and file
imageg. The clarity of the images was dependent on the quality
of the original source documents or evidence. Although,with good
imageé,an identification could be made with the viewer, a check
of the identification is made by a fingerprint technician because
of the necessity to go to the manual file in both the latent and
identification areas for subsequent processing.

Trainiaﬂ |
Technicians working in the single fingerprint system are

first trained in the Henry System and work in the identification
area for 3 to 5 years. They are then trained in the Battley
system and work undexr close supervision for 6 to 12 months. Sub- _°
sequently, they are allowed to work alone on the various activitiﬁ?é

of the group.
Personnel
The group processing the latent fingerprint evidence (clas-

‘sifying, coding, searching) consists of one sergeant supervisor

140
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.the files using a Battley seven-digit code.

and 8 technicians in threée grades of "
fication, all working’iOO% on the late

i

civilian member" classi-
nt prohlem.

POTENTIAL IMPROVEMENTS

B ’_‘/‘f
The only recommendation for improvement offered by the

interviewees was to improve the quality of the laten

. | t images
submitted for search and ( ’

. : to a lesser extent) the quality of
fingerprint impressions submitted for entry in the file

OPERATIONAL PROCEDURES

Search Procedures

Crime scene fingerprints are classified for search against

) | Reports accompa-
nying the latents may contain the hames of suspects. The initial
search may be to compare suspect prints with the latents. fThese

reports also state that elimination prints were taken and screened

prior to submission.

i
7
I

. ’ Generally, all laternt prints are searched
against the geographic regional file corresponding to the agency
submitting the latent and against the transient file. If the
location of the crime scene is near the border of two regions,

both regional files as well as the transient file will be searched.

'Two search modes are offered by the Videofile equipment.

Oné 1s used when a small number of candidates is expected. 1In
this case the search parameters are entered through punched cards.
The appropriate file tape is mounted and the digital information
on the tape is searched at 389 inches per second. Each time a
c?ndida?e is found the tape drive stops, backs up, reads the
dlgital and video images of the complete record, copies them to
a wo?k tape and begins the search again. ‘'After the search is‘ ok
:z:z::;:;n:h:m:;:z szih:a: bé u?ed foerqmparison with the latent 8
’ plit image vides screen. In this mode,
five searches of one tape can be conducted simultaneously.
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sIf a large number of candidates 1is sxpected, the frequent
winding/stopping/backing up, etc., of the tape can be quite
time consuming.  Thus, anothér'searchgoption has been provided.
Search parameters and tolerances are éntered via thesteletype
terminal and the tape is searched at 5 inches per second. 1In
this case, when a candidate is_found, the frame of interést (a
pair of fingerprint imageslaqq;their classifications) is copied
onto the work tape without interruption in the search. ‘There
is thus no need to stop or rewind the tape in this® search mode. .
Once the candidates have begun to be assembled on the working
tape, the technician can make comparisons by displaying the
candidatés'and a video image\of the latent fingerprint on the
vﬁsplit screen television monitor. The system contains three
split screen video (television) display positions. - These allow
technicians to display a latent print on one half of the screen
‘ (e.g., the lower half) and to display candidate prints on the
"< other half for comparison. The candidate prints are displayed
from a‘working tape after the file search is complete and they
can be advanced as quickly as the technician desires by depres-
sing a button. Usually“the first image is available within
about 30 seconds of the search time. - Subsequent images are gén—
-erally available as fast as the technician can view them. The
options of displaying a positive or negative ofthe image and
of varying sontrast and brightness are allowéd'ih,order that
the technician can make comparisons under the most favorable

circumstances.

Another optionkallows the technician‘to,learn from teletype -
printout, the number of candidates found. 1If .the number is too .

la;qeior too smail, he may‘adgust*the‘toleransesin the search
argumént and search the tape again prior to.viewing any images.
- In the teletype search modes, simultaneous sezarches cannot be -

dbnducted.

e
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~the subject is confined and whether the contributing agency al-

-against specific classifications of fingers on the right and

Once a search has been completed, the latent‘fingérprint
evidence is returned to the contributing agency.
fication has been made,

If no identi-
. the contributing agency may resubmit
the evidence after six monthg and a search will be made against

the records added to the approprisate files during the inter=
vening six months.

Search times vary with file size. A search against the
largest file (Ontario) takes about one hour in the teletype
search.mode. For the smallest file (Maritime) the corresponding
time is 8 to 9 minutes. Once the search of one tape (i.e"'s
regional file) begins with a set of search arguments,
of a second tape (e.qg, ‘ ”

the search

- the transient file) can be‘initiated and
carried out simultaneously.

? Latent prints submitted from a murder case are usually
searched againss all fiies and may be retained for subseguent
searches against new records in the file.

Verification of an identification is made by compafison of
the latent fingerprint with the hard copy fingerprint record
maintained in the manual files.
ever a "hit"

A file check is necessary when-
1s made because it is nhecessary to determine whether

ready has his record.

A sample of the search request form is shown in Exhibit
2-5-3. The first sheet is a search request form for a teletype

mode search agsinst souxce tapes 303 and 305 (i.e., Ontario and

Transient) for a right index finger with classification between

the limits indicated by Hi and Lo address. (See Classification

System, below). The second and third sheets are for searches

left hand respectively (see Exhibits 2-5-4 and 2-5-5),
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SFP TTY SEARCH

SINGLE FINGERPRINT SEARCH // VIDEOFILE

RIGHT. HAND

ALT MODE S8
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SINGLE FINGERPRINT SEARCH // VIDEOFILE

LEFT HAND i Updating/Purge Procedures

Fingerprint records for the single print files are gener-

t Contributor fﬁi l File = )I —l rw f; ally completed by the contributing agency along with the regular
;; (Henry) fingerprint record. The records are reviewed at the
Wip TID [:[]:] CASE # l || [ J—-I ' L IJ . | fé Crime Scenes Section to determine whether they should be retained.

A search is made against the reference (FPS) number to deter-
mine if the individual is‘already in the file. If the record is

Eﬂﬂj ; [] I E“EIEIE === :’;|1 l ! already present and has been updated within the same calendar ;:
g L year (as evidenced by color coding the manual card file) no up- T
. B .date takes place, except perhaps to transfer the record to the v i
R62 T-rjfﬁ/l Eiéii SEEEE 5{1 l l : transient file if the subject record is not already there and ' f»ﬁm
i the latest submission indicates suspected criminal aCtivity in
[}saj Tlil AJ ’E =l=|=|=l=|= 5:5l2 | ;% a geographic region othe;kthan that of the previous submission(s).
’ — % ~JIf the record is present and has not been updated within the

calendar year, the record is updated, the color coding is changed
accordingly and, if warranted as described above, the record is
transferred to transient file.
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Annually, the manual file is reviewed and all cards that
~ have not been updated within the last three years (indicating

x.hk "no activity") are pulled. The corresponding frecords in the
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v‘ 4 [ l 1% “ video file are erased. About 5,000 records are purged annualiy.
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‘The latent (single fingerprint) files contain the finger-
:1: i J | 'i prints of males under 30 years of age involved in the following

i offenses or attempted offenses: arson, breaking and entering,

m
il
17|
tH
il
I
i
|

Lo

possession of burglary tools and stolen property, robbery, auto
theft,kkidnapping’and abduction, Excise Act violations, and
Narcotic Control Act violations. Candidate prints for inclusion

Other searches required? ‘ L l
No Yes

IR
e

in the file are received on special forms from police depart- :
[——*t::] ' i ment yvincial poli -he RCMP and penitentiaries throughout sy

Filed [: - ' Number of respondents L . . rg 'S, prov;.;101al p?,l;ce’ the RC . ’ p es ' r .g u
- , .t Canada. These candidates are reviewed by the Scenes of Crime

: ‘ ! . Section and if retained they are screened for print quality,
, ‘ o ; » ; :
Identified s [ ‘ P8 4. r* #J o classified and entered in the file. Only the thumbs, index,
= v L | .

' pea® to/731 146 Exhibit 2-5-5 k 147
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middleland ring fingexrs are recorded. Theklittle‘fihgers are
fot filed due to the infrequency of their lone occurrence at

crime scenes.

pata and images are input to the syster one frame at a
time by means of a special camera with magnified optics.‘
Fingerprint images are positioned for recording in a manner
similar to the operation of a top-loading photo copying machine. g
A video display indicates to the operator the exact video image '
rhat will be recorded for the frame. A keyboard allows the ' t
operator to encode the digital information along with the video. 3
A card reader on the console‘allows the option of encoding the
digital information from prepunched cards instead of directly
from the keyboard. There are two identical consoles from which
data can be entered in the file. A standby teletype terminal
can be used for entering search parameters and receiving
responses, e.9., regarding the number of candidates returned.

The storage medium for the fingerprint £files in the Video-
file system consists of a number of reels of two inch wide
video tape. In the Henry system, 60,000 fingerprint records
can be filed on one 10-inch (in diameter) reel of tape. (See
file description below) . Computer hardware and software are
employed to drive the tape drives during the recording, searching
and copying operations. Buffers are used for temporary image

storage.

The structure of an individual file on the magnetic tape
consists of individual records written in sequence on the tape.
An individual record consists of five frames, each containing
digital information and four of which contain video information.
(see Exhibit 2—5—6). Tha}first frame (called No. 0) contains,
in the digital track, 19 numeric characters identifying the

record and the individual. (There is no video on this frame) .

148

The second frame (called No. 1) cbnﬁéiné, in the digital track
the classification of the xright thumb priﬁt, converted to a 9 '
character numeric code, the frame number and the classificaﬁion
of the left thumb print converted to a 9 character numerié code
The video portion of this frame contains the fingerprint ima esi
of the right and left thumbs. (See below for description ofg
glassification system). The third, fourth and fifth frames
(called frame No's. 2, 3 and 4) contain the digital coding and
Video images of thg index, middle and ring fingers reépectively
in the same format as that described above for the thﬁmbs.

The records are stored on the appropriate (regional or
transient) file in the order of entry on the tape. As records

are purged from the file, or are transferred from a regional

~file to the transient file, blank sections of the tape remain

When a large number of such blanks exist on a tape, it can be

copied, closing the gaps to allow more efficient storage and
search of the tape. ”

Occasionally, a fingerprint or part of a fingerprint (that

~might appear in a latent print) can be interpreted as another

pattern. In such a situation, a second (modified) record is
creaged for cross reference purposes. .In the cross reference
r?cord, a modified reference (FPS) number, related to the ori-
ginal, is used and the cross reference finger is classifed

appropriately. All non-cross referenced fingers (except index,

middle and ring fingers of the same hand if the index, middle

. or ring finger is cross referenced) are classified with dummy

variables (all 9 fili),so that searches against them will not
be necessary. If two fingers,~e}g.,a middle finger and thumb
have to be cross referenced;kthree cross reference records i;
addition to the regular classification may be necessary to

~1nsure that the data basé is complete.
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SINGLE FINGERPRINT BUREAU ADDRESS FORMAT

FOLDER FORMAT

FRAME NO. .
0 1 | 2 3 | 4
| ADDRESS i
ADDRESS ADDRESS i
20 Yok e RI: LI RM LM RR LR .
NO VIDEO RT LT RI: i
! N -k
VIDEO CONTENT XY WHEagINGER ;
Y =
X = HAND

ADDRESS FORMAT
1. FRAME NO, O

.~ >

59
41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58

] ERS) , ‘ |
A. FPS NO, (7 CHARACT !
. NTURY
B. - DATE OF BIRTH (2 CHARACTERS) ~ YEAR WITH:N THIS CE e
C, FRAME NO. (1 CHARACTER) ~- ENTER A ZERO K b
a N

' - CENTURY it
: RS) - YEAR WITHIN THIS e
D. DATE FILED (4 CHARACTERS) FOLLOWED BY MONTH !

' E. NO USED (5 CHARACTERS) - ENTER ZEROS

2. FRAME NO. 1, 2, 3 and 4 - . 5
al slcIplel ¥ | o |u|al 8lc|p|lE]| ¥ G

" | | 7 18 19|
postTioN |1 2 3 4 5 6 7 8 9[10j1 1213 14 1516 17 18 1Y
POSI 2 '{‘TI‘ ’ i -

| RIGHT HAND paGE ~ LEFT HAND 5

A, B, C, D, E, ~- 1 CHARACTER

o -~ 2 CHARACTERS
, G :
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of code

Exhibit 2-56

As the
additional tapes can be used for

The video file has no limitation on file size.
number of records‘increases,
file storage.

CLASSIFICATION SYSTEM

The Battley Fingerprint System of classification is used
to code fingerprints. In the Battley system,
code is used to describe each coded finger.

a seven-digit
However, the
fingerprint codes for the various types of patterns do not
always have seven different characteristics
for coding purposes.

which can be used
This point can be illustrated by refer-
table used by the RCMP, entitled "Details
(Single Fingerprint Bureau) shown in Exhibit
For example, in a tented arch code,

ring to the conversion
of SFB Address"
2-5-17. only three digits
the first digit represents the pattern
type; the next digit represents the slope,

or plain;

are utilized:

i.e, radial, ulnar
the last digit represents a circle reading of the
detail in Section 2-6 on Miami Police Department). The re- S
A zero is placed in each of ey
In the case of a whorl, however, al1

the first digit represents the pattern
type (see core chart shown in Exhibit 2-5-8);
Tepresents the core type;
reading of the left delta;
the fifth digit represents

the last four slots.
Seven digits are used:
the second digit
the third digit represents a circle
the fourth digit represents a tracing;
a circle reading of +the right delta;
represents a ridge'count from the left delta;
the last digit represents a ridge count from the right delta.
Therefore, in thevbaSe of a whorl with: '

1. A-1 core (see core chart)
2. Left delta in Circle "c" !
3. Inner trace

4. Right delta in Circle "E"
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DETAILS OF SFB ADDRESS

Arches
A. Pattern Type
0 = Arch

B, ¢, D, E, F, G----Unused (zexos)

Tented Arches

A. Pattern Type
1 = Tented Arch

B. Slope
0 = Plain
5 = Radial (R)
6 = Ulnar (\)

C. Circle Reading
0 to 7= A to H

D, E, F, G----Unused (zeros)

Loops

A. Pattern Type
5 Radial Loop (R)
6 Ulnar Loop (N\)

B. Core Type
0 to 9 = A to K, where K also SCAR

C. Circle Reading (Delta)
0 to 7 =A toH

# of Details (e.g. bifurcation)
D. Delta side
E. Other side

of a vertical line parallel to the ridges.
F.-==-=Unused (zepg)
G. Ridge Count

00 to 50
Whorls

A, Pattern Type »
0 = Whorl (core Al to A4)
4 = Whorl (core B to H)

B. Core Type
1 to 4 (core Al to A4)
1 to7=0B to H
9 = SCAR
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Exhibit 2-5-7

TN

5.

6.

7.

Details of SFB Address

Continued

C. Circle Reading - Left Delta
0 to 7 =24 toH

D. Tracing

7 = Inner (I)
8 = Meet (M)
9 = Outer (0)

E. Circle Reading - Right Delta
0 to 7 =2 to H

F. Ridge Count - Left Delta

00 to 50 ,
G. Ridge Count - Right Delta
‘ 00 to 50
Twin Loops
A. Pattern Type
3 = Twin Loop (D)
B. Trend of Descending Loop
5 = Radial (R)
6 = Ulnar (\)
C. Circle Reading Between Loops
0 to 7 = A to H
D. Circle Reading to Left Delta
0 to 7=A to E
E. Unused (zero)
F. Ridge Count Between Looping Formations
00 to 50
G. Ridge Count Descending Loop to Related Delta
00 to 50
Lateral Pocket Loops
A. Pattern Type
3 = Lateral Pocket Loop (D)
B. Yrend of Ascending Loop
5 = Radial (R)
6 = Ulnar (\)
"C; D, E, F----Unused (zeros)
G. Ridge Count Descending Loop to Inner Delta
00 to 50
Composites and Accidentals

A. Pattern Type
2 Composite (C)
Accidental (X)

0u

7
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Details of SFB Addreg; {

Concluded
B, ¢, D, E, ¥, G----Unused (zeros)

Scars

A. Pattern Type
9 = Scar

B, ¢, D, E, F, G----Unused (zeros)

+

Amputations

A. Pattern Type
8 = Amputations

B, ¢, b, E, F, G----Unused (zeros)
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A-2
A-b

L2

A=5

WHORLS

A-1
A-3

TYPE C

PR PP PPRRD| | PP

TYPE L

Questioned

Nutant

TYPE H

IR

q
AL

TYPE K

N\ 5 o

Converging

TYPE J

TYPE E

TYPE B

BATTLEY SINGLE FINGERPRINT SYSTEM

OCF CORE PATTERNS -~ LOOPS & WHORLS

TYPE G

I

TYPE F
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TYPE D
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et o orm L breres
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i ft delta, 6
5. Ridge count from le f ‘ | | } TR |
e 6. Ridge count from right delta, 9 : : 0 e -
v | | | o : | Q? o M¥AMI POLICE DEPARTMENT
e The seven-digit code would be "0127469". .With the use of “;k . ‘ RUSSAK SYSTEM -
the conversion table and the core chart, a teChnician is able ui | )
] L) ‘ Py . ] o ; ‘ B \ L
to code fingerprints for use 1in the videofile ;ystim tyrl,stlcs Q’Q INTRODUCTION
rint to be coded against the characte [
e the e ract rl ti 5 The Miami Pollce ‘Department began developing thelr
shown on the conversion table and core chart, each characte Stic 5 |
the fingerprint to be coded is then converted into a numeral 4 ”jqzenlle latent flngerprlnt flle in 1969, In January 1973,
ln L P - o
hlch‘represents each characteristic. Once the flngerprlnt char— v 7the first listing of juVenlle, coded flngerprlnts was produced. :
" e

L /‘/

R ¥

&

Hardware

R

';fj ; R o ' gé S . The hardware for the system is an NCR Century 100 Computer.
TR . ) ) : 9] A . N
L P The computer is programmed to sort fingerprint classifications
into numerical order to be orlnted out in a computer listing.

;é (See EXhLblt 2~ 6 l for a typed sample of a computer listing.)

) C | gi‘{ _ Informatlon to be put into the system is keypunched on

computer punchdcardse

File Ofgggizat;on

"The,juvenile file 4s maintained in file cabinetse. A
standard 10-finger fingerprint card is used. Currently,
- ' ‘ ’ ‘ b 1,600 juveniles are contaired in the files. However, it

was ind;cated that adults would be added to the system in

. R - oen : R - the near future.

COST AND‘PERFORMANCE‘DATA

BaE Egglpment Cost

Since the . computer was already purchased for other

departmental uses, current costs are limited to that of main-

o ’ o e S ’ f;é - taining the files, the cost of creating and modifying the

computer program, and of the keypunch effort.
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Personnel

Two latent fingerprint technicians are assigned to maintain s
.and operate the system. B . @.v

. 001026BRO 2 300 514 020 pPerformance Data
001048ELV 1 300 514 030
feota 001583WAT 1 300 515 000
e ~ 001820J0H 2.300 515 010
o 001458HAY 2 300 515 200
001239CAR 2 300 516 000
001602ACO 1 300 517 000
0016278VA 2 300 517 000
001766ALL 1 300 517 010
002104HIE 1 300 517 010
0009390¢C 1 300 517 010

The first computer listing of the juvenile file was produced R
in early January 1974. The Miami Police Department has reported ’:ff
three makes for the month of January.

Potential Improvements

The staff suggested that the punched cards be eliminated
by converting over to computer memory storage. This will enable

easier handling of information for obtaining new listings and

i ““purging the file. The staff also indicated a desire to attach’

i

an automated display unit to {the computer once the file is put

Exhibit 2-6-1. Sample of a portion of a computer ' i on the computer memory. The fingerprints can then be micro- -ffé
listing of the juvenile file. i :

filmed and placed into the display unit. This transition will,
of course, involve a substantial amount of reprogramming and
Lot ; _ i . cost. No definite plans have been made for these improvements.
e NOTE: Underlined numerical listing represents one B ; .

e individual on the listing. The first six i
digits represent an assigned computer number,
indicating the location of the fingerprint
cards in the manual file; the three letters
represent the first three letters of the |
individual's' last name; the last ten digits
are the fingerprint code for the individual.

OPERATIONAL PROCEDURES

R0

Search Procedures

3 '

To perform a search against individuals in the system, the
unidentified latent fingerprint is coded using the Russak coding-
scheme. Once coéed, the code for the latent fingerprint is

" matched against the ¢omputer listing of 1,600 juveniles. The

printout identifies an individual’s file location in the data base

'by the use of an assigned computer stored number, the first three

letters of the last name and a full fingerprint code of the first

four fingers of each hand. Only the pattern type of the little

'f% fingers is encoded.  If the finger is known, one need only look

“<€ at the codes:for the particular finger (see Exhibit 2-6-2). If

the particular finger being searched is unknown, similar codes

'R - . | | B TN | e 159
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R.TCC D C PIS 1 R TCC D .c PIS O "R TEC D 'C PIS ' 1% R TCC D C PIS
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2 341 409 004 001833RR0 2 53~ 112 210
2 381 413 090 0003145PI 1 53 227 310
2 342 .203 010 PD1087STE 2 &3 324 310
2 342 314 00O 002057RAN 2 §3 416 000
1 342 412 000 002030CAR 1 53 424 000
2 3%2 416 010 002C51COR 1 53 424 010
2 343 310 Goo O01823PER 1 53 424 011
2 343 403 ©0O 001097LAW 2 §3 425 315 -
1 346 203 CGio 000906RAM 5 B3 432 200 - )
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151 . 314 710
1 51 414 800
2 52 214 210
1"52 314 206 . ’
1 2 314 720 Exhibit 2-6-~2




HEE
dIONIZ OF g
‘ # dO HdAL
=2 aavos |9 glass reticule with a dot in the center and concentric c:ch..‘Les
savIss | % at 3mm, S5mm, 7mm, 9mm, 1lmm, 13mm and 15mm from the center. The
. Q
[ SLEDSALANES dot is placed in the center of the first recurve, as indicated
o ' 2]
e g @ in Exhibit 2-6-4,
el E} o ™
Fr m
- w
Eéj g, ? The first digit in the code indicates the finger, e.g., right
0
’ e o thumb; the second digit represents the type of pattern (see
™ o [ o o
g MAONTI # | )| o | 0| M| onf | O O | 0 2 Exhibit 2-6-5), e.g., whorl; the third and fourth digits repre-
- &
SQZ:Z:: = & sent the core type (see Exhibits 2-6-6 and 2-6-7); ; the fifth
i)
ALY |8 through seventh utglts represent, in the case of loops, (1) the
< & concentric circle in which the delta is located (2) a ridge
(] @«
g%% g count, or in the case of a whorl (1) the concentr:Lc circle in
R E whlch the left delta is located (2) a trace from left delta to
@ 9 ﬂ rlght delta (3) the concentric circle in which the right delta
S mmi?: ‘:M ol ™| ol Mo] Bl taf o] v co] 10|l tal {00 lS loc ed The eighth digit representsﬂthe twist of the pat-
' i . guvos | > tern, i. e. no tw:.st, clockwise, counterc;ockw:.se, etc.; the
= Q :
;‘ SANYIST g E %} ninth digit represents the number of islands within the first
dLIYd -
B ,N: ; % é; ‘concentric circle; and the tenth or last dlglt indicates the
B E%g 3 : ig presence of scars. -
« a7 o Iy i
A % 9 i .
8 |9 3{ Plaln arches are not class:.fled except to note the finger
gaxs |3 § pos:.tlon. Tented arches are class:.fled by puttlng the dot in
uEoNTd | ol o] N o i=] o) N of ] o] Bfou ] cof ] oSt [
< | the reticule of the fingerprint glass over the core. A reading
TR SAYOS (=) K
Lo J— is taken. of the concentric circle in which the platform ridge
wared | 8 appears. In addition, the slant of the pattern is noted. ‘__;:\'
£ o ) - . ) T
: < [ g S, . :
L 2] © e P
Q " .{
2 ugoNzd # || ~[9 ~| 8| ~f9/ o]~ ]|o|~|B|~I0|~]0 \ X
1» . HOvH RIFNITN o d
L cgeoca | i oy
ot ‘ "
@
" R ' IR : P ' o B 163 '
162 o : n
o i o i — | ; 'y ‘;Li




RUSSAK SYSTEM

HE‘ SINGLE FINGERPRINT CLASSIFICATION R
R TYPE OF PRINT .
i 0. Amputated Digit \ 4, Left Slope Loop B
i N
3 1. : Axch ‘ 5. Whorl ’ 4 :
& 2. Tented Arch 6. Dual Loop .
{y - 3. Right. Slope Loop 7. Accidental or Composite ‘_ é
| . 9. Mutilated '
“ 1, ARCH: no breakdown 5. WHORL PATTERN
g 2, TENTED ARCH: core reading 1. Zocks like a dual
& : breakd ‘ 2. Central pocket
bes T 3. Spiral 5o
' l. Platform ridge falls in 4, Elongated ; N
. first circle, 5. Eliptical L
gj 2. Second circle, 6. No twist (1 & 2 core) P
. 3. Third circle, etc. "~ 7. Left twist (1L & 2 core) :
. 2T ap PATTERN 8. Right twist (1 & 2 core) L
- S : 9. Unusual By
- ‘ 1. No slope 0. No pattern :

2. 'Left Slope

3. Right Slope

4, Unusual Pattexn
9, Mutilated

" 3-4., ' LOOP PATTERN BREAKDOWN: (refer
to Chart III for Loop & Whorl
Core reading)

6. TWIN LOOP CORE READING (on |
ascending side, same as loop;
tracing same as whorl.) PATTERN

1. Right ascending loop
2. Left ascending loop
3, Horizontal '

7. PATTERN READING
1. Lateral
2.  Accidental

0. Plain type
- 1, Tented type
2. Converging loop

) ' 3. Central pocket type 3. Composite
¥ = 4., Nutant loop Co ISLANDS in first circle
5 5. Unusual 0. No island

l, One island
2. Two islands
1« Innerx 3. Three or more islands

2s Meeting "SCARS in first circle
3. Outexr 1, Scar in first circle
2. Unable to trace 2. Out of circle--above core
9. :Damaged delta 3. Right of core .
) 4, Below core
5. Left of core

i 5, WHORL TRACING

B P . 6. oOutside back of delta !
i 5% . Note: Register scar closest -l
3 . to circle. .
& ‘ 9. Damaged delta in loop S
i : ; 0. No scar : -
“ 3 CHART ;

- NO. . IT o

Exhibit 2-6-5
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RUSSAK SYSTEM

INTERPRETATIONS OF CORES

‘.

0 — Characteristics attached to staple and characteristics
jnside staple but not touching circle. '

1&2 - One ridge ending within staplee.
3’ - Two ridges ending within staple.
4 - Three ridges ending within staple.

5 - A staple enclosing a ridge not touching bifurcating
in a downward directione.

"6 - Three ridges converging at shoulder.

7 - Four ridges converging at shoulder.

8 - Five ridgés converging at shoulder.

86 ~ Six or more ridges converging at sﬁoulder‘

9 - Two cores within staple.

Reading lodp cores use "shoulder break" as guide.

place dot in Battley reticule on first free recurve.

CHART

NO, III
Exhibit 2-6-6
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Section 2-7

NEW ORLEANS POLICE DEPARTMENT
BATTLEY SYSTEM

INTRODUCTION

’

The New Orleans Police Départment established their Battley
Fingerprint System approximately 40 years ago. It is maintained
strictly as a manual system.

GENERAL SYSTEM DESCRIPTION

Hardware

The ¢only special equipment necessary is the Battley finger-
print glass which is equipped with a special reticule consisting
of a glass disc with a dot in the center and a series of concen-
tric circles around it at radii of 3mm, 5mm, 7mm, 9mm, llmm,
13mm and 15 mm. The glass is placed over the fingerprint
impression as indicated in Exhibit 2-7-1.

File Organization

The files consist of special 4" x 6" Battley fingerprint
cards on which one rolled and one flat impression of individual
fingers are taken and coded by utilizing the special Battley
fingerprint glass. Each card is numbered according to its posi-
tion on a standard ten-finger fingerprint card. As seen in
Exhibit 2-7-2, the number "2" in the left-hand corner indicates
the finger on the card is a right index finger. If the Battley
fingerprint card had a number "6" in the left-hand corner, the
fiﬁéer on the card would be a left thumb.

A special file is kept for twin loops. The file, therefore,
consists of eleven major breakdowns according to the finger posi-

tion number and a special file for twin loops. The file is
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Q4¢gccessed by classifying the latent fingerprint and searching it

against fingers with similar codes. " Unless the latent finger-

, | | S print is known %o be from a certain finger, e.g. right thumb, ' ‘ N %g €
. - ; - §  all the drawers must be searched.

( As the system currently contains 10,000 individuals, the
number of individual fingerprints_in the file is 100,000.

AN st

Fifty to seventy-five individuals are addad to the data
pase each month with the offense criteria limited to the
= <following:

AR

1. Armed robbers

i

¢

H
_ ? 2. Burglars
=4 : )

3. Auto Thieves

4. Rapists

-

- 5, . Arsonists

@
o~
.’

Z
?

- NAME : ‘ By : <

The latent fingerprint file is divided by crime types.
Unidentified latents are filed by the type of crime involved.

FP.C

ca TAKEN BY ' DATE

- : ' NEW ORLEANS POLICE DEPARTMENT COST AND PERFORMANCE DAT2.

o Equipment Cost

The system costs no more than the burden incurred by the
cost of space, personnel and mat.xials.

e

O o

oy

Personnel

oy

Two'menrgré assigned full time to maintaining the Battley

otz

Seraderomiarrh

latent fingerﬁrint file. Each man spends approximately 50 ' :fﬁ
percent of his time working with the system. ;j

Performance Data

&

The  fingerprinting staff reported approximately one to

Exhibit 257—2

| 3 .17
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two "makes" a month using the Battley latent fingerprint File.

POTENTIAL IMPROVEMENTS

The Battley system can pe initiated at a relatively small

The most apprec1able cost item in such a system is that
As the rate of addition

cost.
associated with encoding the data base.

of new fingerprints to the data base increases,
expended in encoding these data.

a proportionately

greater amount of effort must e

In addition. because the fingers "are filed separately, searching

a latent from an unknown finger can also be time consuming. An

automated search and retrieval system can reduce this cost con-

51derably.

OPERATIONAL PROCEDURES

Search Procedures

A latent flngerprlnt 1s classified according to the Battley
It takes approximately 30-40 seconds to
Several necessary elements are

cla551flcatlon system.
classify the latent flngelprlnt.
required to properly classrfy the latent fingerprint and make a
search utilizing the Battley classification system. 1f the
position of the finger being searched is not known,
thumb, all ten files must be searchea., In the case of suspected
the latent flngerprlnt must be searched as loops
The process can be extremely time consumlng (days

i.e, right
twin loops.,

and a whorl.
to weeks) if the flngerprlnt is found to be a fairly common

cla551f1catlon, i.e. ulnar loop, ©or if some of the elements

such as clear delta or core are missing. Thls;;qsults in a

I
I

- great deal of reference searching.
After the latent is classified,
must first search the file in which he believes the finger be—“

longs, e.d., rlght thumb file. If a match is not made, he may .

proceed to search pockets of cards with similar cla551Flcat10ns-
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. done on a low priority basis when time permits

~Battley system as described in .Section 2-6.

.on a standard fingerprint card,
| index.is No. ‘

“pne for each'finger.

Then, if no match is made, he must search through the cards of

the other possible fingers. It is, therefore, of great benefit

in using this system to know the finger position number of the

- latent fingerprint.

Updating/PurgingkProcedures

Dates are entered into the system from single print cards

take i : i
n;at the time of a booking. Suspected burglars, rapists,

arsonists, armed robbers and auto thieves are input into the

data base. These cards are classified and placed into the file

according to the finger from which the print was taken
50 to 75 people are added to the data base. .

Monthly,

S Purging of the file is done on the basis of age

Persons
cver the age of 50 are taken out of the system |

Purging is

: The criteria
is based on the bellef that people over 50 are least active in
the commission of crimes.

CLASSIFICATION SYSTEM

The Battley-type fingerprint classification systems have
been previously described in Sections 2-% and 2-6 Mr. Russak

O~ . 1] .
f the Miami Police Department has.made modifications to the

The Royal Canadian
M : i
ounted Police have used the classical Battley classification;

however, the classification has been made all numeric to facili

ta i i
te use in the computer. This section will concentrate on the

Battley system used in a manual system.

~

o individual prints are taken of
ac i | '
inger on cards which are numbered according to the sequence

At the time of booking,

i.e., right thumb is No. 1, right
ten separate cards are taken;
The card has one rolled and one flat

2, etc. Therefore,
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impression of a finger. Each of the cards is classified by
utilizing the spécial Battley glass. The dot in the center
of the reticule is placed in'the,center”Of the innermost re-
curving ridge (see Exhibit 2-7-1) in the case of loops and |
whorls. Arches and tented arches are not classifiable except
to denote slant of pattern and the fact that it is an arch or
a tented arch (see Exhibits 2-7-3 and 2-7-4). ‘

The Eattley code is designed to use a maximum of seven
characteristics.

In the case of whorls (see Exhibit 2—7—5), the first space

indicates that the pattern is a whorl; the second space indicates

the core type as seen on. the Battley core type differentiation
chart; the third spacé is a reading of the concentric circles on
which the left delta is located, A-G. The fourth space indicates
a trace from the left delta to the right delta core; the fifth
space indicates a reading of the concentric circle in which the
right delta is located; the sixth space indicates a ridge count
from the left delta to the core; and the seventh or last space
is a ridge count from the right_delta to the core.

In the case of loops (see Exhibit 2-7-2), the first space
indicates the slant of the loop; the second space indic¢ates the

core type; the third space is the ridge count from core to delta;

and the fourth or last space is to indicate in which concentric
circle the delta is located.

Other types of patterns, e.g., twin loops'(see‘Exhibit 2-7-6)

are handled slightly differéntly. However, the system, as de-
scribed above, is fairly easy to learn and use. ’ '
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.Section 2-8

BOSTON POLICE DEPARTMENT |
FIVE-FINGER SYSTEM

' INTRODUCTTON

The Five-Finger System was instituted at the Boston Police
Department approximately 20 years ago. This manual lateént
fingerprint system was designed for use ‘in the:identification

of latent fingerprints”found at'brime sceries, -

v,

GENERAL -SYSTEM DESCRIPTION

 Equipment -

A The equipment consists of a special fingerprint card,

filing cabinets and a fingerprint glass. . The fingerprint
card used consists of ten blocks. in which the fingerprint
impressions are rolled. The fingerprints are rolled in the
same sequence as on a standard ten-finger card, starting with
the right thumb. After the fingers are rolled, the card is
cut in half and the fingerprints are coded. The right and
left hand cards are filed separately. Each half is placed

in. the appropriate place in the filing'cabinet according to

the fingerprint.

File Organization

The fingerprint cards which make up the data base are
filed in drawers according‘to coded sequence. At present,
there are apprqximately 35;000.ihdividuals in the data base.
All feldhy and some misdeﬁeanor fingerprints are presently
being added to the car@géile.

The unidentified latent fingerprints are filed in
enveloped in the form of negaEives. These envelopes are
filed by districts and by a color code if the crime involved

was a rape, rcbbery or purse snatch.
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T,

also process crlme scenes and fingerprin

COST AND PERFORMANCE DATA

Equipment Cost

i i imited
The cost of maintaining and operating the system 1S limite

to the cost of materials and personnel.

personnel ) N
ervices of three technicians
Approximately 25% of
The technicians

The department utilizes the s
to work the latent fingerprint system.

ach man s time 1s used to malntaln the system.
) + and process new ar-

restees.

pexrformance

It was estimated that the system produced approx1mately

two to four identifications per month.

POTENTIAL IMPROVEMENTS

i stem
The Boston Police bepartment hopes to automate the sY

No mention was made of when the system would
tion took

in the future.
i i : ma
be automated OX what equipment might be used if auto

place.

OPERATIONAL PROCEDURES

search Procedures

‘ ri ene.
Latent flngerprlnts are photographed at the crime sc

egatives are printed and are searched against the f;}e.
e + fingerprints are coded

-he laten
Before the search begins, th After the

with the five-finger coding system described below.

‘must
latent fingerprint is coded, the fingerprint’ “technician

ards
earch the file and compare the latent flngerprlnt against C
s

“with the same or srmllar code. In common pattern types, the

ting
technician may have to search for many hours or days in attemp

180
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to match the latent fingerprint against the file. TFor example,
in common loop and whorl classifications, the technician may

have to look at a minimum of -5,000 fingerprint cards.

Updating’Procedures

Data is input into the flle by using "the. subject file input -

form (see £xhibit 2-8- 1) which is completed by the technician

at the time of booking. After completing the 1nformatlon form,

a set of fingerprints is rolled on the previously aescrihed
fingerprint card.
the file monthly.

Approximately 300 individuals are added to

The files are purged annually on the basis of age. All

_people over the age of 65 are purged.

CLASSIFICATION SYSTEM

The classification in the five-finger system uses three

major divisions of identification. First, the pattern type of

each finger is identified (see Exhibit 2-8-2), and a number .
sequence 1is created to signify the types of patterns. Thus,
if all five fingers have loop patterns flowing to the right,

the classification would be 3-3-3-3-3. The next division of

the coding identifies the ridge count in the thumb, a ridge
count or a whorl trace of the middle three fingers on one hand,
and a ridge count of the little finger- (see Exhibit 2-8-2).

The values listed in Exhibit 2-8-2 are used to determine the
classification in the second division of identification. Lastly,
the middle three fingers are used by determining the ridge count.

Although the five-finger system of classification is simple

and straightforward, it utilizes only two characterigtics for

clagssification: ridge count and pattern type. Therefore, unless

the data base is small, large pockets of cards accumulate in sec-

tions where pattern types and ridge counts occur most frequently.
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BOSTON POLICE DEPARTMENT B.R.#
IDENTIFICATION SECTION Photo #

3

o Booking # __ .

‘Color
Sex
S.So‘#

g

i
i
1§
£
i
[
£

.

Name ; ,
Last Name First Name Middle Name

Address

Alias ____ Offence B
Arrested by Date of Arrest ?i 
District D.O.Be Where Born S IS
SR . l .

Height Weight Build Eyes __ Nose__ Hair _

S T R R T B L e

PR

'y,

R

MSD Eo

Complexion _ Occupation Descent

T T e s e

Father's Name : !
Last Name First Name Middle Name

Mother's Maiden Name ' ok = i
. Last Name First Name Middle Name N . A
Husband or Wife's Name ’ n i

Last Name First Name Middle Name

I

Amps, Scars, Deformities, etc.

Date of Booking Time of Booking R R

Photo taken by ; Sige. of Booking Off,

o
e e
o
£ s

FORM 1051R

-, '::5/) . 9 }
Exhibit 2-8-1 7
' 776 - (/} :ﬁ
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FIVE FINGER CLASSIFICATION SYSTEM

First Division (Pattern Type)

,Qi ‘% 1. - Arch
. [ 2. - Tented Arch or any Loop with less than a three ridge count.
. % 3. - Loop flowing to the right.
| 4. - Loop flowing to the left.
& %; 5. - Whorl (Bullseye). ;
“ ; ,% 6. - Whorl (Oval, Double Loop or Accidental). . : *f;f}
s f %1 7. = Whorl - tightkrighﬁwgigga (Central Ppcket). ‘ . ‘
{ 8. — Whorl-—-tight Teft delta (Central Pocket). '
é‘: i‘ 9. - Amputations or scars that obliterate the patternyarea.
. j" : %? Where we have all loops flowing to the right on the right '
f *Z i hand, the classification would be 3-333-3 aqéﬂgigggfthis is a : .
s . 1 large category we use our own extension to reduce -cur search
’ gv area. That extension is determined by the following tabies:
% g; Index Finger Middle Finger Ring Finger
L -~ Pidge Count Ridge Count Ridge Cournt i
Co l1to5 S 1to8 s 1to 10 S 4
o 6 to 12 M 9 to 14 M 11 to 18 M
~% ’,én 13 or over L 15 oxr more L 19 or more L
" & ?
;gﬁ; " Example: Right Thumb 14 - Right Index 7 - Right Middle 4 -

, ... % Right Ring 22 - Right Little 8, all ulnars would be classified
. thusly:

MSL - Third Division
14 II0 9 - Second Division
3-333~3 =~ First Division

i
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could require long,
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Also, if only one latent fingerprint or a partial latent finger-
' : : 3 : 13 ) . 13

print is found, the referencing of the various possibilitiles |

' tedious hours of searching in large sections
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Section 2-9

DADE COUNTY DEPARTMENT OF PUBLIC SAFETY
FIVE-FINGER SYSTEM

INTRODUCTION

The ‘on-site visit to Dade County revealed that the Dade

“Ccounty Latent Fingerprint System was similar to the system

used by the Boston Police Department (see Section 2-8). For
this reason, it was decided to limit the description of the

Dade County Latent Fingerprint System to noting the differences
between the two systems.

GENERAL SYSTEM DESCRIPTION

Dade County utilizes a standard ten-finger fingerprint card
in the latent fingerprint file. The file is divided into geo-
graphic areas, is sorted into left and right hand and then ac-
cording to the commen fingerprint: patterns observed in the thumb.
In the Dade County Strip File System, only the thumb and index

_ fingers are used to further subdivide the file. Currently, the

file contains approximately 1,500 individuals in each of the

- three geographic files.

Files of unidentified latent fingerprints are stored ac-

~cording to the same geographic areas . in which the strip file is

broken down. Within each geographic areé file, the file is
further broken down by crime type and case number.

COST AND PERFORMANCE DATA

Cost

The only cost attached to the system is the cost of materials

and personnel costs.

185
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. in Dade County, only the classifications o
finger are used and ridges are not ¢ounted

two-digit code for each handg which makes

f the thumb ang index
- The result is a
the system highly non-
be very time consuming.

. maintain the file. Codin
v - . . g
| | | o | | is done rapidly because the system requires only the patte
The following shows the number of identifications made using types on four fingers. | P ern

the strip file from 1969 to 1973:

Approximately 5% of Dade County's .eight latent fingerprint
technician's time is used to maintain and operate the strip file

latent fingerprint system.

selective. Searching in this file can
However,

5 Y A e

: very little time 1
Performance Data € 1s needed to

1969 - 12 identifications
1970 - 29 identifications
1971 - 16 identifications
1972 - 22 identifications

1973 - 8 identifications

hu

OPERATIONAL PROCEDURES ‘ f

e
A\

For the most part, searches are confined to fingerprints of
new arrestees against the unidentified latent fingerprint file.
Approximately 5% of each technician's time is spent searching

against the department's strip file.

i‘}f;é: When a search is to be made against the strip file, the %g
latent fingerprint(s) to be searched is coded and searched against -
the geographic file which corresponds to the area in which the
latent fingerprint was lifted. An evaluation/comparison report

is used to record the results of the search (see Exhibit 2-9-1).

The strip file is apparently used on a "when time allows" A
basis because of the other activities of the group and the higher ‘§
productivity obtained from other searches.
CLASSIFICATION SYSTEM o | I B i
| The classification system used in Dade Counﬁy is‘the same as : ' , :;;
described in Section 2-8 on the Boston Police Department. Howevel; | ‘ ’
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; - PUBLIC SAFETY DEPARTMENT x ‘
{  DADE COUNTY, FLORIDA g IDENTIFICATION SECTION REPORT
i LATENT FINGERPRINT '
» EVALUATION/COMPARISON REPORT Case No.
' § A.Q.A.
f Department Date
CASE NAME OFFENSE ADDRESS
~ ANSWER TO Latent Comparison Repoti
COPY TO Lateﬁt Evaluation Report
EVIDENCE RECEIVED
Latents Received Latents from Evidence Latents of Value Elimination Prints Submitted
‘ Submitted ‘ Fmgerprfnts Yes No
Palmprints
| ‘Evidence Delivered By ; Evidence Received By ‘Evidence Processed By Disposition of Evidence
-
oo . .
o Date & Time Date It Time

SUBJECTS COMPARED

COMMENTS:

_Bédge No.

\Latent Examiner
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Appendix A

QUESTICNNAIRE RESPONSES

This appendix presents all.df the responses received to

the questionnai;e survey in tabular form. The respondents to

the guestionnaire survey can be divided into four groups
according to the information contained in the responses. These
groupings are presented in the following exhibits. = Exhibit
A-1 lists, in alphabetical order according to the states, those
agencies whose response indicated that they currently have an
operational latent fingerprint identification system. Exhibit
A-2 lists, in the same order, those agencies who responded that
they had planned or were about to implement a latent fingerprint
identification system. Exhibit A-3 lists the ggencies whose
response indicated that their latent fingerprint identification
system is currently inactive. Exhibit A-4 lists those agencies
whose response indicated that they do not currently have and

are not currently planning a latent fingerprint identification
system. )

Sample Questionnaire

Exhibit 7%-5 presents a sample of the survey questionnaire

mailed to the various agencies that were understood to have a

latent fingerprint identification system.
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(A-6,7) Berkeley P.D.

Exhibit A-1

AGENCIES WITH OPERATIONAL LATENT
FINGERPRINT IDENTIFICATION SYSTEMS

ALASKA MISSOURI

(A-6,7) Anchorage P.D.* ; (A-6,7) Kansas City P.D. fi
CALIFORNIA NEW JEgsEY ‘ ¥
(A-10,11)Los Angeles P.D. (A-10,11)Atlantic Co. Sheriff

(A-10,11)Los Angeles Co. Sheriff (A-10,11)East Orange P.D.

' ‘ : W YORK P
(A-8,9) o0akland P.D. , NE . ;
(A—6:7) Sacramento P.D. (A~869il)gass§u iobcggllce ’%

-6,7 Co. Sheriff (A-1 ew Yor ;
(A€, 7] AOrange (A—G,é) Rochester P.D. '
FLORIDA | o
(A-10,11)Dade Co. Public Safety : NORTH CAROLINA
(A=10,11)Miami P.D. . ' (A-6,7) Charlotte P.D.
(A-10,11)West Palm Beach P.D. : i
(A-6,7j. Palm Beach Co. Sheriff OHIO _ §
' (A~-6,7) Cincinnati P.D. i
; GEORGIA , - (A-~6,7) Cleveland D.P.S.
A-6,7) lanta P.D.
( r 3 Atlan v OREGON |
\ HAWATIT (A-6,7) Washington Co. Sheriff
A-6,7 ‘ Tulu E.D. ;
( ' 7) Hono ; » TEXAS g
ILLINOIS (A-6,7) Austin ?ig. - ?
A-6,7 P Co. Sheriff (A-6,7) Brownsville P.D. ¥
( /7). Dueage (A—6:7) Galveston P.D. 3
KANSAS ~ (A-6,7) McAllen P.D,
(A-10,11)Kansas City P.D. (A-6,7) Texas DPS
(A-6,7) Harlingen P.D.
LOUISIANA | L
(A-10,11)New Orleans P.D. VERMONT |
(A-6,7) Shreveport P.D. (A-10,11)Vermont D.P.S.
| MASSACHUSETTS WEST VIRGINIA
(A-10,11)Boston P.D. (A-6,7) Charleston P.D.
MINNESQOTA CANADA . tav
~-10,11)Mi is P.D. (A-8,9) Hg. Royal Canadian Mounte
A1l )Mlnneapol;s : ' " Police, Ottawa, Ontario.
MISSISSIPPT ‘

(A-6,7) Jackson P.D.

* Numbers preceeding agency name indicate the numbers of the
subsequent exhibits containing the responses of the agency.
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Exhibit A-2

AGENCIES IMPLEMENTING OR PLANNING A LATENT
FINGERPRINT IDENTIFICATION SYSTEM

CALIFORNIA
Los Angeles Co. Sheriff (update) *

COLORADO

Lakewood Department of Public Safety
Denver P.D.

FLORIDA
Pensacola P.D.

GEORGIA S
Savannah P.D. ” s

ILLINOIS e
, Illinois Bureau of Identification

MARYZLAND
Montgomery Co. Department of Police
Baltimore P.D. :

NEW JERSEY
Trenton D.P.S.
Newark P.D.
Elizabeth P.D.
Jersey City P.D.
Paterson P.D.

OHIO
Columbus P.D.
Toledo P.D.

OKLAHOMA
Tulsa P.D.

QREGON
Portland Bureau of Police

*Questionnaire.responses for agencies listed in this -
exhibit are found in Exhibits A-12 and A-13. S
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Exhibit A-3

AGENCIES WITH CURRENTLY INACTIVE LATENT
FINGERPRINT IDENTIFICATION SYSTEMS

CALIFORNIA
Richmond P.D. * .
California Department of Justice

.

KANSAS o _
Kansas Bureau of Identification

PENNSYLVANIA )
Pittsburgh Bureau of Police

VIRGINIA
Norfolk P.D.

Questionnaire responses from agencies listéd in this
exhibit can be found in Exhibits A~14 and A~15.

Ad

o o ST

it

SN

"Exhibit A-4

AGENCIES RESPONDING THAT HAVE NO LATENT
FINGERPRINT IDENTIFICATION SYSTEMS

ALABAMA .
Huntsville P.D.
Montgomery P.D.

CALIFORNIA )
San Diego Sheriff

DELAWARE
Delaware State Folice

DISTRICT OF COLUMBIA
Washington ID Bureau

ILLINOIS
Chicago Police

MARYLAND
Baltimore Co. Police

NEVADA
Division of Identification & Communications

NEW JERSEY

Vineland Police Department

OKLAHOMA
Ardmore P.D.

PENNSYLVANIA
Philadelphia P.D.

A5
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Exhibit A-5. Sample Questionnaire

RESPONDENT INFORMATION

the latent prxnt
nd address of agency operating
fﬁggie;. (i.e., pollce department, sherlff‘s office,

state identification bureau) iv
J
|
I
)

VA

S

B. Name and title of agency head:

C. Name and title of person(s) eompletlng the survey:

Telephone Number:

ion of agency in which the latent

ion orx: lels .
D. Name of sect ldentlflcathn section, crime lab,

system is located i.e..,
eto.”

" A6
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"Exhibit A-5 (cont.)

QUESTIONNAIRE

‘1.‘

Yes ()

Yes { ) .

.Does" yoar department use or plan to 1mplement a classification
and retrleval system .(either manual or automated) for searching
and compar ng latent (crime scene) prints against a master file?

Yes () No ()

If Yes, pPlease describe briefly the system that is used. For
example, Battley, One-Hand, Miracode, etc. If documentation
can be provided, please attach.

'

What gecgraphical area is served by your latent system?

What is the approximate population of this area?

R

When was the zystem 1mplemented (or will be 1mplemented) in
your agency?

If the system_is no longer operational, wky was it discontinued
and when did this occur?

When 1mplemented, was-the system patterned after one already
in existence in another agency° ‘

No ()
If Yes, which agency?

.. Is your system available commercially?.

No ()

Please describe the fingerprint classification scheme in
detail or enclose documentation sufficient to fully de-
scribe it. Also, please enclose a sample fingerprint
card Wthh has been encoded uSAng your systemn.

x [
i >

#

A7




Exhibit A-5 (cont.)

L
:

i
T
e B

4
i1
A

i

' . . f 16. How often is the file purged?
8. What is the minimum detail in the latent print required to’ _

initiate a search (i.e., single print with core and delta,
two prints both with cores ‘and deltas, etc.)?

g

On the average, how many are purged each time?

17. On the average’how‘many latent prints are séarched against
o the data base per month? ‘

k,'é 18. On'the average how many identifications result from latent
] | 2 T Print searches on the data base per month? '

/ b R
e P i P 3 :

~ 19. wWhat is the average amount of time required to classify a

. hat date 1 aédition to fingerpfint classification are T/ ! . gset-of 10 prints to be included in the data base?
’ Eilize ' ro iteri i.e., age, sex, offense, geo- -+ /- : )
utlllgedlai Se:FCg cﬁlgerthél]? ¢+ age, sex, . s 20. What is the average amount of time required to enter a record S
graphica ocation, M.O., v : R § 1nto)the data base (including classifying, filing, indexing, R
O . L ‘ L etel)? : _ ; , S
L V “ ) 7 o o S - 21. What is the average time required to classify a latent print?

¢

e

\;

0 Is’the latent print system tied in with any otherusyséems, G 22,  What is tge average amount of time required per search of the
10- such as Modus Operandi, Physical Descriptive File, etc.? o data base? :

. . B What is the minimum time?
" Yes () No () B | . ) . e
' What is the maximum time?

A

11. If Yes, please explain briefly:

23. Are any ingpming arrest prints searched against unidentified
: latent prints that have previously been received?

Yes () "No () i
If Yes, what guidelines are followed? T

12, Approximately;hoﬁ many individuals are included in the data
. base against which latent prints are:searphed?

. . : s ‘ ‘ - A " g . . . for ‘ : 7: ) ’ . | |
" Includion in the Gata bazer Por sxample: busglary ana car 24 If ¥er, approcimetely how many searches aze mads per monch !
tgg;gzéogniﬁ; cgnv?cted criminals only:~pefsons bétweeg‘ages f~ - ‘ ' e —— — lan: ? ) | -

16 and 25 only, etc. 5

' : ~25. Does your agency utilize palm prints for comparison with iy
P - , . e ' e ' L latents?

i Yes () No ()

i
i

-
B

S b ‘ A - L sl 26, classifi i -t _ i ?
s 14. Approximately how many individuals are added to the data . 26 Is there a classification system for ’he palm prlnfs

'éf~}i' base per month? ~ - , . | Yes () No ()

15. What criteria are followed for purging the data base?

A9




EEE

' Exhibit A-5 (cont.)

27.

28.

29.

30.

31.

A AN YAt nsidtis e 5 i

If Yes, please describe or enclose documentation.

How many persons are engaged in your department in the main- #
tenance and operation of the latent print system? (If ~§
available please enclose job descriptions and gualifications :
of these persons.) :

For each person counted above, what is the percentage of thmigh
spent in operating and maintaining the latent system? (For ! -~

example: #1-100%, #2-50%, #3-30%, etc.) j

Who processes crime scenes for latent prints in your agency?

What are the procedures for submission of elimination
prints? ‘

R, e St b, o S s S

‘What improvements do you feel could be made in your latent
print system, assuming that necessary funds were available?

'QUESTIONNAIRE RESPONSES

The responses to the quéstionnaire afe presented below.

For convehience and comparison, the responses are grouped

accordihg to the groupings described above in Exhibit,A—l

- through A-4. The majority of the questions are presented in

tabular form,.but those few questions requiring a lengthy answer
on the part of the respondent are grouped separately. Only an

indication of the type of fingerprint classification system

employed is presented in these responses. A comglete, detailed

description of all classification systems reported is given in

Appendix B. For the first grouping, which exhibits the responses

from agencies having a currently operational system, the re-
sponses are grouped for convenience according to the search and

retrieval techniques employed by the agencies. The first sub-

~group will be those agencies employing the Miracode search and

retrieval equipment in alphabetical order, according‘to the
states. The second grouping will be #“hose agencies employing

other automatic or semi-automatic search and retrieval techniques

and the third sub-grouping will be those employing a manual
search and storage procedure.

e Exhibit A-6 presents, in tabular form and alphabet-
ically according to the states, the short responses
received from those agencies currently having opera-
tional latent fingerprint identification systems

employing the Miracode search and retrieval equipment.
@ Exhibit A-7 presents the lengthy responseS’for those
agencies employing the Miracode equipment.

e ;Exhibit A-8 presents, in tabular form, the short re-
sponses obtained from those agencies having automatic
or semi-automatic search and retrieval equipment other
than the Miracode. ‘

All
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12
14

15

18

19
© 20

21
22
22
22

23

24

24

25
25

27
28

Anchorage AK

Berkeley, .CA

Orange County

LOCATION - ; ;
st Police Depariment Police Department CA Sheriff
Type of system Miracode Miracode Miracode
Classificaticn NCF 3 digit special 6 digit special
Area served city city county
78,000 116,000 1,700,000
February 1972

Population
Implementation date

January 1973

January 1973

System first imple~ °
mented eisewhere?

What agency{ies)?

yes

L.A. P.D. and Sheriff

yes

other Miracodes

yes

Orange County & San Di&go PD

Syster: available? yes yyes ves

Size of data base 12,000 5,000 2.400

Added per month 100 none 500-goal

1s file purged? no yes yes .
Searches per month 20 50 to date n/a no; fully operational -

ID's per month
Class. :’ime {10 prints)
Time to enter record

"1 since started

3 minutes

none to date
12 minutes

30 minutes

n/a
10 minutes

35 minutes

15 minutes
Class. time (latent) .5 minutes 3 minutes 1 minute.
Avg. search time 45 minutes 30 minutes unknown.
Maximum time 20 minutes 20 minutes unknown :
Minimum time 120 minutes 120 minutes unknown .
Unidentified latents .
searched -againsk in- no no yes
ccming arrest prints? :
Searches per month- n/ a n/a un}]:nown
ID's per month n/a n/a unknown
Use palm printé? ves yes Yyes
‘Classification? no no "~ lyes
Persons run system 1 b7 5
Full-time equivalent 715 .05 .5

Exhibit A-6:

(Opexrational Systems with Miracode Eguipment)
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‘Sacramento CA -

Palm Beach FL

aAtlanta GA ‘
Police Department

LOCATION - S EF
o“'f;exo,‘ RGENCY Police Department County Sherif
i Miracode
2 Type of system Miracode tiracode -3 ieie ni N
. i it Mi {git Mira igit Miracode
classification 3 digit Miracode 3 digit Miracode g
‘ city & count
3 | area served county gggng}é o ’1'435:0’000 24
3 | poputation 690,002971 1975. April 1968
4 Implementation date March . :
5 Systen first imple- yes~ yes - Ino
mented elsewh/ere?' Atlanta Atlanta n/a
5 What agency{ies}? ;
es
yes yes.
6 system available? yes ¥ 80
12 |size of data base 11,303 11,000 15;
14 Added per month 378 200 -
15 Is file vurged? yes zao no
17 Searches per month’ 23
2
18 |Ip's per mowth 2 g inutes 3-5 minutes
19 lclass. time {10 prints) | 5 minutes min e
26~ |rime to enter record 10-15 minutes unknown L
‘ ) i - 'n\lte
21 class. time (latent) 1 minute 3 minutes uikﬁ;wn‘
2z Avg. search time 30 minutes unknown :
22 Maximum time 960 minutes 960 minutes gg mig\ézzg
22 “Minimum time 20 minutes 15 minutes
2 Unidentified latents v
3 searched against in~ | yes . no yes
coming arrest ‘prints? . : anknown
24 Searches per month minimal n/a 3
24 ID's per month none yet n/a -
25 Use palm prints? ' ‘es lyes
25 Classification? | Yes ye no .
27 Persons run system 3 3 8 . o g
28 Full-time equivalent 2.3 6 1.0

. Exhibit A-6 (Continued)

' LOCATION

Que,
9 Hlen | AcENCY

12
14

i5
17

18
‘19
20

21

22
C 22
22

23

24
24

25

25

27
28

Honolulu yx

Police Department

DuPage IL
County Sheriff

Shreveport LA
Police Department

Type of system

Miraccde

Miracode

’

Miracode -

IClass. time (latent)
Avg. search tima
Maximum time
#Ainimum time

Classification. 3.digit special 3 digit Miracode 6 & 9 digit Hood-Taylor
Area served &tate county Imetro area
Population . ) '1890,500 200,000 385,000
Implementation date December 1971 1971 =971
System first imple-

mented elseyhere?’  1YES yes - [yes

What agency(ies}? Atlantd, etc. Atlanta Atlanta
System available? yes yes no'
Size of data base 1,200 8,000 15,000
Added per month 500 250 - 500 B
Is file ourged? no yes yes
Searches per month 40 100 250
I0*s per month none to date unknown 25~-50
Class. time (10 prints) |4 minutes 7 minutes 5 minutes
Time to entet record 10 minutes unknown P0 minutes

Unidentified latents

Searches per month
ID's per month

searched against in-
coming arrest prints?

Use palm prints?
Classification?

| Persons run system

Full-time equivalent

1 minute 1-4 minutes L0 seconds

45 minutes unknown Y nknown

60 minutes 120 minutes unknown #

10 minutes 30 minutes anknown
Y .

' no " Jno yes

n/a n/a >

n/a n/a Linknown

no es fés

no o es .

4 3 15

2.5 1.2 3

Exhibit A-6 (Continued)
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Rochester NY

Kansas City MO

Jackson MS A .
O'tug LocaTION Police Department Police Department qulce Depa};'tment
s Clon | AGENCY I
i iracode Miraceaes"
Type of systen Miracode e a 3 digit Miracode
iai - digit Miracode :
Classification 9 digit Hood-Taylor 3 dig
e . cit
s s city metro area . .300Y000
173,000/288,000 metro 1,500,000 i R
3 Population _ ! ' September 1970 1370
4 Implementation date 1773 ep e
s System first imple- * es
nmented elsewhere? yes yes itlanta
3 What agency(ies}? Shreveport Atl‘anta, GA
™ no yes
6 Systsm available?.. no : 10.200
12 size of data base 1,275 15,900 !
14 Added per month 50 250-300 100
Y 15 Is file purged? n/a no no
ot 17 Searches per month unknown 300~-400 20
[=)}
18 ID's per month unknown 8-10 1 -
19 Class. time (10 prints) | 20 minutes 15-8 minutes 15 minutes
20 Time to enter recor4 unknown 8-10 minutes 22 minutes
21 Class. tipa (latent) 4=-5 minutes 5 minutes .5 minute
22 |avg. search time varies with no. of mag~ 180 minutes 60 minutes
22 | Maxinum tine azines. & no. of hits 480 plus minutes 120 minutes
22 Minimum time HRERSYA 90 minutes 30 minutes
23 Unidentitied latents yes when prints on £ilm yes no
searched againsg in-
comifig arirest prints?
24 | searches per mouth 2 100-125 n/a
24 ID's pex month - 2 4 o S
25 Use alx:; rints? es yes yes
25 clgssifgcation? ¥10 , no no
27 Persons run system’ 15 4 5 5 )
s Full-time equivalent. |1 g5 4.0 .
Exhibit A—-6 (Continued)
A O
_l‘t.i . ‘l‘”w
Queg,, | LOCATION ghi{flotge NC Cincinnati oH Cleveland OH
¢ Clon| AGENCY Olice Department Police Department Department of Public Safety
s Type of system . Miracode Miracode 3M Microdisc
] Classification 3 digit Miracode 6 digit Special 3 digit Miracode
3 | Area served county metro area city
-_3 populg.tion ' 400,000 _ 500,000 750,000
4 Implementation date - November 1970 S’eptember 1971 October 1971
5 System first imple-~
mented elsewhere? yes yes no
5 What agency(ies)? Atlanta unknown n/a
6 System available?
. yes yves
£ data b yes
12 Size o ata base 6,000 10,000 6,000
14 Added per month 1900 300500 unknown
15 I3 file ourged? no no yes
o 17 Searches per month 150 20-30 10-15
‘_h ) 4
~ 18 ' :
' ID's per month very minute 0 to date none as yet
19 Class. time (10 prints) | 3 mir_lutes 5-10 minutes unknown
20 Time to enter record 10 minutes 20 minutes unknown
21 Class. timtyz (;a’tent) 1 mix.mte 1 minute 1-2 minutes
:; Avg. :ea:ch time 30 minutes 30-45 minutes unknown
Ha tim . R
- mxh':“m iy e 45 minutes 180 minutes several seconds
, nimum time 10 minutes 10 minutes 5-20 minutes
23 Unidentificd latents
. searched against in-
coming arrest prints?
24 Searches per mongh yes nho no
24 ID's per month 150 n/a n/a
5 n/a n/a
25 Use palm prints?
25 Classification? yes yes no
; no no no
27 Persons run system 3 0
28 Full-time equivalent 1 2
1.15 6.0 .45
Exhibit A-6 (Continued)
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1Washington Co. OR

Austin TX

Brownsville TX

bt s,
I 5 o g5ty e,

Queqy Lo Sheriff Police Department Police Department
4 tlon | AGENCY
. 5 Miracode
. ]| Type of system Miracode Miracode
i T s . Texas DPS
! 7 Classification 3 digit Miracode Texas DPS
;
! N cit Cameron Co.
3 |Area served eity o 500000 67,000 (city) Co. 140,000
3 population ' 1973 1971-72 »
| 4 Implementaticn date May 1972 January 197
5 system first imple- es -
mented elsewhere? yes yes Y
s what agency{ies)? Atlanta Texas DPS Texas DPS
es yes
6 System available? Yes Y : )
13 size of data base 7,000 1,000 3,000
14 Added per month 100" 150 IZKF;;:-BOet
bt Is file purged? an 28—25 unkngwn
17 Searches per month unknown :
el
: - known
; 18 |I0's per month unknown 32-02 utes ‘53 inutes
19 class. time {10 prints) 15 minutes m:.Lnu e Snut
20 Time to enter record unknown 40 minutes 30 minutes
: 21 Class. time {latent) 5 minutes 2 minutes 15 mlnutc?i ¢ 100
22 Avg. search time 3 minutes. 20 minutes ; :\?ﬁ\;{:?s./?ogl
22 Maximum time unknown un’}:no:?x 5 minutes/roll
)
! 22 - Minimum time unknown unkno
!
; : v .
' 23 Unidentified latents
searched against in- jpoplan to implement no YeS 311 arrests
ceming arrest prints? / unknown
24 Searches per month n/a n-ia xnow
24 ID's per month n/a a/a unxnown
25 | use palm prints? ho-plan to implement yes no
25 Classification? o no no
27 Persons. run system 0 7 2 .
28" Full-time equivalent 1.0 1.35 .6
Exhibit A-6 {(Continued)
Cueg, LOCATION Galveston TX Harlingen TX . McAllen TX
s ~Lon| AGENCY Police Department Police Department Police Department
2 | 7Type of system Miracode Miracode Miracode ‘ ’
Classification Texas DPS Texas DPS Texas DPS
3 Area served city 2 county area Lower Rio Grande Valley of Texas
3 Population 70,000 400,000 -
4 Implementatic¢n date 1271-72 1971 1971
!
5 System first imple~-
mented elsewhere? yes yes yes
5 What agency(ies)? Texas DPS Texas DPS ' Texas DPS
6 System available? yes . yves yes
12 size of Jata base 600 unknown 500
14 Added per montﬁ — unknown 30-40
15 Is file vurged? death,prison & 10 years yes no
h= 7 Searches per month X S
G, 10-20 unknown 25
18 ID's per month none none yet -
13 Class. time {10 prints) | 90 minutes 15 minutes 15 minutes
20 Time to enter record function of workload 20 minutes 30 minutes
21 [class. time (latent) 5 minutes 10 minutes 5 minutes
22 |avg. search time 1-2 m::mutes unknown unknown
22 Maximum time 1-2 minutes unknown unknown
22 Minimum time 30 seconds unknown unknown
23 Unidentified latents
searched against in-
coming arrest prints? yes yes no
24 Searches per month -
24 1ID's per month %5 20 3 -
? ‘ none -
25 Use palm prints? y '
25 classification? | no yes yes
no no no
27 Persons run system 6 2 1
28 Full-time equivalent 1.9 6 15

Exhibit A-6 (Continued)
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EXHIBIT A-7

Questionnaire Responses to‘Selécted Questions (requiring'a
lengthy answer) From Agencies Currently Employing Miracode
Search and Retrieval Equipment.

A. Anchorage, AK Police Department

#8 (Re: Minimum detail required for search)
Single print with core and delta.

#9 (Re: Additional Search Criteria)
Race, sex, year of birth. :

#10/11 (Re: System tied with other systems)
NO.,- ‘ |

#13 (Re: Data Base Inclusion Criteria)
All arrestees born after 1930.

#31 (Re: Improvements) ‘
More manpower to remove.inactive individuals ' from
files, thus reducing search times.

B.  Berkeley, CA Police Department

#8 Single,p#intfwith core and delta. More time con-
suming searches can be made with sufficient print
to establish pattern type (e.g.; loop, whorl).

#9  None.
#10 No.
#13 . Individuals convicted of arson, aﬁto‘theft, bombing,
- burglary, felonious assault, homicide, kidnapping,
narcotics, robbery, sex offenses and weapons offenses.

#31 a. Inclgding juveniie fingerprints into the system.

b. Expanding the data base to include persons con-
victed of "lesser included" offenses.

. C. USing fingerprints~of arreStees rather than only
those convicted. . .

[

c. Orange County, CA Shériff's Department

#8  Single print with core.

#9 . Sex and race.
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#10
#13

#31

Sacramento, CA POlice;Department

48
#9
#10
#13

#31

Atlanta,GA Police Department

#8

49
410
$13

#31

Honolulu, HI Pollce Department

#8

#9

§10
413

R o it

T ki L

No.

Known local burglars, car thleves and robbers up
to 40 vears of jage. . o

Two ox three permanent.personnel Lo a551st in making
system fully operational. :

Basmc pattern type w1th core. ]
Sex, race, age, height and type of offense.

Yes. Mug shot retrieval system (Miracode).
Robbery, burglary, car theft, hard narcotics, sex
crimes, prowling, hlstory of v1olent crimes.

Addltlonal Miracode = Retr:eval unit to allow
simultaneous search of mug shot and latent print
data bases. More room.

'

Single~print with one or all three of the codes
used in the classification’scheme.

Color, sex, date of blrth and erse.

NO.

Arrestees for burglary, robbery, larceny of auto—v
mobiles, sex crimes and others on spec1flc req nests
from ofttcers.

Addltlonal full'time‘latent system personnel.
Additional moblle crime scene units and personnel.

'81ngle latent print wrth identifiable pattern and

¢ore, or multiple fingerprints (on same hand) in
which at least two prints are present: and pattern
identifiable.

None.
No. .
All adults (18‘years and older) arrested for murder,
robbery, burglary, theft I, criminal trespass, nar-

cotics, aggravated batterles, assault I, sex offenses
and kidnapping.

 A22
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#31 Additional personnel to allow full-time operation
of the Miracode Project. Acquisition of the Mira-
code II System Equipment.

DuPage County, IL Sheriffs Department

#8 Patternytype.

#9 None.

#10 No.

#13 Felons.

#31 More, qualified technicians for latent print searches.

Shreveport, LA Police Department

#8  For nine-digit system, either the core or delta.

#9 Year of birth, sex and race.

#10 No.

#13 Aall felonies of all ages.

431 Team of crime scene investigators with specialized
duties, including latent examination and court
presentation. -

Jackson, Mé;Police Department

#8  Print with delta or core.

#9 Race, sex, year of birth and type of crime.

$10 No. |

#13 1Individuals charged with homicide, robbery, business

ybgpburglary, auto theft, residence burglary, trespas-

‘\s1ng,‘narcot1cs, grand larceny, larceny by trick,

~':prJ:'eceJ_VJ.nc_:)f stolen goods, possession:of stolen goods
and sex offenses.

#31 AdditiOnal employees and additional‘fnnds for salaries,
Kansas City, MO Police Department

#8‘7 Core,{delta, ridge count or tracing.;

#9  Age, sexbandirace.

#10 - No.

A23
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413 All known offenders and persons charged with a

#31 New equipment, e.g., Mixaccde IT.

felony (on a daily basis):

Rochester, NY Police Department:

#8

#9
#10
#13

#31

One print with core and delta and ability to obtain
ridge count or whorl tracing. -

Age, sex and offense.

No.

Burglary, robbery, auto theft and drug arrests.
(misdemeanors and felonies).

Additional personnel to make system workable and
productive, .

Charlotte, NC Police Department

48

#9

#10
#13

#31

Single print, pattern type, ridge count on tracing
and core or delta type.

ORI

Sex, race, crime type and type of establishment
entered. '

NO.

Arrestees for storebreaking and larceny (auto), lar-

ceny from auto, narcotics, forgery and sex crimes.

The capability to code more information into the
Miracode system other than pattern type, core/delta
type and ridge count or tracing types, e.g., ridge
endings, etc., in relation to core or delta.

Cincinnati, OH Police Department

#8
#9
$#10

$#13

#31

Tt bl bl s kit 2o ot s s 210 . . ' g . . Lo

Single print with sufficient ridges to estimate
pattern type. R -

Sex and race (if known).

No.

Arrestees for felonies, narcotics and fraud (e.g.,
check passers). :

More personnel and additional viewing sereens to
allow multiple simultaneoug searches. '

A24
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#13 Repeated arrests or activity in burglary,

#31

Cleveland, OH Department of Public Safety

#8 = Delta and core or in cases of Arches and Tented
Arches, sufficient clarity.

#9  Color, sex, year of birth and M.O.

#10 No.

#13 Robbery, rape, burglary, assaults, fraud, auto
tbeft and other felonies where latent evidence
might be found.

#31 Additional personnel to increasé data base and in-
crease chances of ‘identifications.

- Washington County, OR Sheriffs Department

#8 A‘COre, or a delta and combination of both with
ridge count, single print or sequenced prints.

#9 i

$#10 No.

#13 Not selective. Juveniles and persons over 60 years
of age are not included. ‘

#31 "Manpower and time enough to print every burglary
and sgearch every print on hand and every available
latent through our system and gather prints from
Portland, etc., to search."

Austin, TX Police Department

#8 One print with either core or delta.

#9 Race and sex.

#10 No.

‘ : forgery,
car theft, narcotics and sex offenses.

One or two "ident." technicians to work the system
full time. Be able to have crime scene searched
by "ident" technicians.

Brownsville, TX Police‘Department

#8 Single print with a core and a delta'or”deltas.

#9  Age, sex.
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#10 No.

#13 All individuals fingerprinted (for criminal reasons)
- except juveniles. 5 7

431 None at the moment. | lﬁif

Galveston, TX Police Department &» e

#8 . ) =

49  None. '

#10 Yes. M.0. and physical description code-sheets aid

search, :
4$13 Active criminals.
#31 Additional personnel. -

Harlingen, TX Police Department

48

#9
#10

“#13

#31

Single print with either a core or delta areas.
None.

No. Plan to add M.C. and physical description
file on separate reels of film.

All criminal arrestees.

Additional personnel.

McAllen, TX Police Department

#8
#9
$#10
#13

#31

Single print with core or delta.
Crime type.
No.

Category of crime with an age limit of 50 years un-
less deemed still active over that age.

Additional personnel to make system current and

convert to three digit coding scheme.

Texas Department of Public Safety
#8
#9
$10

Core 6r~delta of latent of one print.
None,

No.

A26
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#13

#31

R e T TR TR T T T ST = i

Good quality prints. Most criminals active within
the last ten years including sex crimes, fraud,
armed robbery and burglary. Sex and fraud offenders
are retained from the entire state. Armed robbery
and burglary from central Texas area unless active
in several areas of the state.

None at this time.

Charleston, WV Police Department

#8
#9
#10

#13

#31

Single print with core. .
None.
No. Designing an M}O. file using Miracode.

Subjects from specific crime files, e.g., breaking
and entering, robbeky and sex crimes.

Additional personnel to purge and print (card) files
and a full-time print technician to classify (con-
vert) the prints.
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Exhibit A-~8: Operational Systems with Automatic v : ) ,
Search Equipment {(ather than Miracode) i ; &ﬂ
<
, EXHIBIT A-9
! : _ . Questionnaire Responses to Selected Questions From Agencies
g
- Currently Employing Automatic or Semi-Automatic Search and
m Retrieval Equipment.
H ~
o - . )
A o H A. Oakland, CA Police Department
5| 4 e |
M g a /wm Single print, basic pattern (e.g., arch, Hoo? whorl) ;
® le E 188 Cal5s 3a , subclassification and tracing Ham@m oocvw or slant,
O ¢ | o O £ @ PP .
S I O s 3 155588 in three digits. _
8218 o |68 m g b £2 |E55¢2 ; | :
M s 1O B A (=3 =) ot o ‘ : . .
. HRSR LA F BN s 02 B wo Ed |9E Ed o #9 wsm,my\omw descriptors, M.0., etc. (optional).
‘ [ L ] N QO o~ U ~ Qo © [ s I =] 0 NN|] 00 . .
oMl m 20~ S 8. [P H o N o Nm N+ me S B AR gt . .
‘ ; #10 Yes. Mug shots on same system but separate file.
0 = ‘
a #13 Arrestees for felonies and selected misdemeanors
m (e.g., prostitution, narcotics, gambling, etc.)
0]
_ 2 ;
e m S #31 Optical scanning for automatic classification.
! <., ;
:,.\w o B Nassau County, NY Police Department
N £ 5 L
o 0 %) ; . .
3 g — #8 Core or delta or fingerprint pattern.
- ol B!, 8 o v
& Zulm o 0 ! 9 #9 Race, sex, year of birth.
pjoE & o n u o ) .
o rloolN un o - 00 v on v 2 10 .
Eloaiy =3 P8 |0 amg o # No. - .
= o o 4 =Y gl ggo |vL g H !
Elagls 2 lag s o| &|§58 (2228 |,
; wla w ~ |82 79 g luSlo w5 | 5EE m m .mw 0 o 1n ‘#13 Burglars, robbers and mmwomw, nm#oow.ﬂom offenders
Elao |0 D .0 oN g~ 02 | Eom oo 35 years of age or younger
Jlzalo « o0 g 8 |[dofm x| gAad |[HeN o~ 28T £ad 4 g Y ger. s
o o A
X #31 Additional personnel to convert data base for use
v with automatic search equipment.
Sy S . .
H N c. Royal Canadian Mounted Police
1) .
em 5 - 0 #8 Core. area only, provided pattern can be determined
Bl. ~ 3 and the print has good detail.
T : 8
5518 & " o ~lnd S - #9  Geographical location.
w28 L] o8 g |88 w0l o CoET
Eols B w.m a 2% |853¢2 +, #10 Yes. Criminal Record File.
el PR | s 10 A g JdE A Q 7] 1l
ﬂ.m. m © mmmw.. o} h mwa.w :nu.. O ¥ mbm mOnvm % m % A e . ! ' :
SE&IS m {Bmao g 8 l3im B | ol ma 24 S gl %8y #13 Male arrestees up to 30 years of age. W
. IS n
- L 5 o #31 stﬁo<mm @cm.,_.u.ﬁ% om Hmnmbﬁ fingerprint images sub-
N o R [
o Jin F-A neE 3 mitted for mmmnor
4 loe w £ T8 lE 5e8s « 53
L] M Mw [y} + [+ ¥) Q i =] =3 e 0 t.w..
o D..-.ncu N‘w .w.. “ o i M 5 m “ -] aiﬂo no uy
g g g .mww. a8ty o E £ A u.m v, “5oES | 2 Y
B a1 e L B 8]l O W M u t.m.m .mauﬂm .nﬂ X}
> 8% er [A98 |SE[S 48| g gt SYUAE | en 5
- m. K m ‘m‘ o md o wi g o..s b .m [T -1 m Uh,gsr m..u 5 i
Q. (Y PYR FIeY) wlae o ¥ [¥5 8 Lo5gg b dn al R
= o W |uwwg il s A= |'& .8 .88 5§ 8% 64
] 9 48 |88 8 4] s ® SBED oo oo
<z o @ |w ° 5§ £ b [ n o % e TYoNn ~ @
dla 4 |S8E&d% |wi wlla™ R | 28R [Ba2F E%%3n | 89 g™
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12
4

15
17

18
19 .
20

21
22
22
22

23

24
24

25

27
28

21
22

22

3
W
=

22

23

24
24

25
25

27
28

Surmary of Latent Print Questionnaire Responses

25

LOCATION Los Angeles CA Los Angeles CA Dade Co. FL |
AGENCY - .County Sheriff Police Department Public Safety Department
Type of sys‘wQ Manual Manual 5-finger card
Classification 5 finger 5 finger 5 finger
Area served county city county
Population 1,700,000 2,800,000 1,390,000
Implementation date 1965 1957 1965
System ‘f.iist imple- .
mented elsewhere? ng yes no
What agency{ies}? n/a FBRI n/a
-/|8ystem available? n/a no no-
‘size of data base 50,000 74,000 7500
Added per fonth 2300 150 50-75 B
Is file purged? death/ 80 yrs. ves (death/court order) yes
|seaxches per month® 15-20 s "random" 75-100
ID's per month - 4-5 g 2 10-15
class. time {10 prints) 1 minute 3 minutes 5 minutes
Time to enter record 3 minutes 5 minutes 10 minutes
Class. time‘ {latent) 10 seco]ids varies 10 mJ:_nutes
Avg. search time 10 minutes unknown 60 mlr.lgtes
" Maximum time 30 minutes - unknown 480 rfu_nutes
Minimum time 3 minutes N unknown 15 minutes
{1 Unidentified latents ‘
-searched against in- no - no yes
- -coming arrest prints?
Searches per month n/a n/a 8060
1D's per month n/a n/a 75-100
Use palm prints? : s es
CIEfssifgcation? %ﬁs ¥1§ ¥10
‘| Persons run system 3 - 2 8
Full~-time equivalent . 2 : 10 7.2 )

Ex‘hibit\!\k—lO: Operational Systems Using Manual Search Methods

g

‘O Frocarzon
';tlo,, AGENCY

SR A
Police Department

West Palm Beach FL
Police Department

Kansas iSity Ks
" Police Department ~°

Type of system computer/cards 1-finger card 1-finger card
Classification Russak none Battley
Areé served ‘Ci’tY city city o
Population 352,000 60,000 176,000
Implementation date 1962 unknown 1969
System first imple-
mented elséwhere? no . no . no
What ayency(ies)? n/a n/a ' n/a
System availible? no no no . — M
Size of data base 7060 - 125 ieo '
Added per month unknown 3 10 .
Is file purged? unknown . yes no )
_|Searches per month unknown 0 100
ID's per month unknown 0 none -
Class. time {10 prints) | 15-20 minutes n/a ‘30 minutes
Time to entér record unknown unknown 55 minutes
Class. time (latent) 3-5' minutes n/a unknown
Avg. fgarch time 20 minutes 60 minutes ‘unknown
Hax.mum tine 25 minutes 90 minutes unknown :
Minimum time 5 minutes 30 minutes unknown
Unidentified latents
searched against in- :
coming arrest prints? no no no
Searches per month
ID's per month 2;2; 25: g///:
' Use palm prints?
. Classification? yes . yes yes
‘ yes-Danish System no no
Persons run system 2
Full-time equivalent 2 3

Exhibit A-10 {(Continued)
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New Orleans LA

Boston MA

Minneapolis MN

p LOCATION : A ,
: Q"':txa,, AGENCY Police Department Police Department Police Department
1-finger card 5-finger card S-finger card
Type of gysten Battiey Hood-Taylor 5 finger
Clasaification
a Area served metro area city city
1 |poputation 1,000,000 700,000 435,000
4 Implementation date 1930 1850 prior to 1360
5 - Isystem 'tirstkimple- ‘ ,
mented elsewhere? unknown yes ves
5 What agency{ies)? n/a Scotland Yard unknown
6 |system available? yes no no
12 |size of data-base 10,000 35,000 5,082
14 Added per month 50-75 300 15
15 Is file ourged? yes yes no
17  |Searches per month' 100 100 unknown
18  |1p's per month 20 20 unknocwn
19 lclass. time (10 prints) } S“minutes 3 minutes 2 minutes
20 {Time to enter record 10 minutes 5-7 minutes 10 minutes
21 Class. time. {(latent) .5 minute unknown unknown
22 'Avg. .search time unknown' unknown Noeom — 60 minutes
22 Maximum time unknown {unknown 180-240 minutes
22 Minimum time unknown unknown 2 minutes
Loo23 Unidentified latents
searched against in- yes yes yes
Lo coming arrest prints? )
24 ' | Searches per month 50-100 200 0-~15
24 |'I0's per month unknown 20 unknown
25 Use palm printg? es
25 | Classification? yes yos re
27 Persons zun system 2 3 12
28 Full-time equivalent 1:0 g unknown
=
LW
e

Exhibit A-10 (Continued)

\.‘
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F . Ghre, PE—— Atiantic Co. NJ East Orange NJ - New York
. 7 Slon | AGENCY Sheriff Police Department DCJIS

2 | zype of system 1-finger card S-finger card 5-finger card
7 | classification Battley 5 finger 5 finger
3 |area servea jcounty city state-except NYC
3 Population 1175,000 79,000 8,000,000 :
4 Implementation date 1962 1960 1960
5 System first imple- no Lo}

mented elsewhere? n . Yes
5 What agency(ies)? n/a - n/a many agencies
6  |System availuble? no no no
1z |size of Jatd base 900 3,000 40,000
14 Added per month 5 75 none
15 Is file ourged? yes no no
17 Searches per month unknown n/a n/a
18 |In's per month 1 n/a n/a
19 Class. time (10 prints) 115 minutes 3 minutes .75 minute
2p Time to. enter record. 20 minutes 5 minutes 10 minutes
21 Class. time (latent) 5 minutes unknown unknown }
22 |avg. séasgh time 20 minutes unknown unknown i
22 Maximum time 45 minutes unknown 3 weeks i
22 Minimum time. 5 minutes unknown 1 week |
23 { Unidentified latents

searched againss in~ lyes no yes
24 ) coming arrest prints?

Searches per month 5
34 1095 por merth n/a unknown
v 1 m/a unknown
25 Use palm prints? T ]
25 Classification? ng gg Xis
27 Persons xun system 2 2 4
28 Full-time equivalent 70 1 3.5
5
W Exhibit A~10 (Continued)
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i EXHIBIT A-11 .
i S
) i
. ? Questionnaire Responses to Selected Questions from Agencies
i Currently Employing Manual Filing Cards arid Search Technigues.
1 A. Los Angeles, CA Police Department
v »i" o = ’ » ) 3 N >
. #8 A single fingerprint, sufficient to determine pat- |
- . tern type and an approximate ridge count between i
T i delta and core. ;
*‘i; gi #9 None,
. P #10 No.
{ ' §
52 T #13 Homicide, burglary, narcotlcs, forgery, forcible
‘ . rape and sex crlmes.
;v%g : b - - S #3231 (1) AddltlonPL qualeled personnel to further sub-
R 4o i . classify fingerprint cards currently in file.
RESNE —~ n
e T q
S g ba L < (2) Addition of a video retrleval Capablllty to
B E aid in solving storage problems, 1nccease
Vb o it search capability (speed and range of classi-
& g 1 fication references). The result would be
o 1 manpower savings and more identifications.
S b B. Los Angeles County, CA Sheriff's Office
= | - - '
: j~ ¥ #8 Two fingerprints with pattern types observable. ,
3 o .
L : . ﬂ 3 #9 Mone.
8 LR #10 No,
E PR, :
e 3 3 #13 Arrestees for homicides burglary, robbery, sex
o B o Iy offenders (felony) and narcotics.
e 0 @ ] P, e ’ ‘
e padl I g } #31. An additional fingerprint clerk.
s alw ) . [0 2 ‘
BlH Sr ] Q E .
o & 1 28, Lo ¢ C. Dade (" *nty, FL Public Safety Department
Wl o ' o { "o legwo i .
HOTO W (=) - (=] - naP jJ8eA P . ] ) ‘ ‘
E.2 9148 g ol B I°g2 I2FEZ 25 #8  Single print with core and delta.’
Fold 41808 1o 21.8ldat |2nwE [ESEE 8ol o :
LRL Blhns (99 eqio s 12 » &S - 2 5l veL® z #9 ~Geographical location and offense type.
ry &3 £ - #10 No. .
R -4 ng L . H
™~ R ] - D ~ : E
g 1889 | u e |E S6us e~ 58 .
5 1gn 8 |oe g do 18, selE Ng,ua % #13 Arrestees for burglary, robbery, auto theft, sex :
L bl (2] . . : K o . ot u " . : - i
£ & g 5?‘3 BElESE a8 |88 0 B0 ES ﬁg EX . P . offenses. Juvenile arrestees‘on felony charges :
2 oa) A low 20838 5w ETE [T EE THES [ HS co i are maintained in a separdte file. :
[ZE ’8 FUR w0 wHBlE M O o o o T O - SRV U :.mgmn.e Baerd 55 :
A o & WGt o o 3 % |.E E g £ O : He - RN {
= SHEaE (8 ® |FT {82 .0° |duES |SGE88 | 573 ¥ ;
] oW [V IR A ,'3‘: (YO -V T} g 0 “3'»2«5 ‘:‘gw.cn.,mw e
S : v . : .
a 0o r ] ns 5“” 50 g [ B E RN {eBEC L R ] ki
!2 s - [ = -grqo ) . X 6 el -i.na . -
E g‘ g 5 g‘ -a‘ «anJﬂ) ¥ 3 - g L T v Bl @ LTI . s B fﬂmug°’ Q0 u L
§u >N n g aE SNlT w3 ass I8pE= g w18 & £ :
S| & B (L& 8 |a calR e |B0H |8 & 235
P " R
Q ‘ -
-gbi MR mMe 0w vN ToR 0o dN o 8 OXI 99Rs A34vj’::;:,
8 ‘
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#31

An automated search and retrieval system for finger-

print (images) of selected previous offenders.
Additional working space.

Miami, FL}Police Department

#8
#9
#10

#13

#31

West
#8
#9
#10
$13

#31

Type ‘and coresonly on pattern only

Personal identification system ("Gotcha").

Yes. ‘"Armed robbery latent lift card indicates
black or white male B

Past record for breaking and entering, auto tieft,
armed robbery. Juvenile males on a rev1sed and
modified single flngerprlnt system,

Computer and microfilming hardware dedicated to
latent system. Four additional latent technicians.

Palm Beach, FL Police Department

Ridge detail sufficient to establish identification.
None.

No.

Individuals selected by detectives on basis of
current involvement in criminal activity.

None.

Kansas City, KS Police Department

#8

#9

#10
#13
#31

8

R S e i L et

Any one of several points of focus, delta, core,
loop, slope with either delta or core, pattern type
or lower trac1ng deltas.

None,

No.

Felony burglars and car thieves and holdupmen.

Automated retrieval system and additional personnel
full time in latent fingerprint activities.

 New Orleans, LA Police Department

Slngle prlnt with core and delta. = Single print
with a core and, when it can be determlned the
delta will be located

A36

O

#9
#10

#13

#31

None.
No. ' , o oy

Armed robbery, 51mple and aggravated burglary, car
theft, rape, arson and safe burglary.

Automation. Expansion of fingerprint card data
base. Additional personnel for latent fingerprint
work (partlcularly crime scene analy31s)

Boston, MA Pollce Department

#8

#9

#10
#13

#31

One focal point-- either the delta or the core with
additional ridge characteristics. . (Position of
print on object is of prime importance.)

Name, date of birth,.offensertype; color and dis-
trict of offense commission.

NO'

Rape, robbery, murder, breaking and entering and
all serious crimes including drug cases.

Reduction of age group and possibly classifying

~ the latent prints.

Minneapolis, MN Police Department

48

#9

#10
#13
#31

East
#8
#9
#10.
#13

Part I and narcotic arrestees.
-are included when circumstances indicate.

I PR

A single print and ability to determine type of

print.
Race. (Males only in file).

No. |

Male burglars and selected narcotics offenders.
Additional clerical personnel for record keeping

activities, freeing technicians for more search
activities.

Orange, NJ Police Department

Single print with pattern area.
None.
No.

Other arrestees
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Summary of Latent. Print Qqestic:’\{\na,ire Responses

*yoTjeWEANE pde do;qeonpe ‘UOTIRWIOIUT  TE#

| LOCATION
AGENCY

LOS Angeles CA

County Sheriff

Denver CC
Police Department

Lakewood CO- L
Department . of Public Safety

Type of ,y,te,,' '} computer/file computer/m.f.' Miracode - :
Classification . NCF NCF 3 digit Miracode
Ares served county ‘metro area Scity _ -
‘Poptilation ‘ . 17,000,000 1,330,000 120,000
Implementation date 1974 early 1974 late 1974
System first imple- no no yes
-mented €lsewhere? s .
Whist agency (1es)? n/a n/a Atlanta, Shrevepocrt
System available? ho, N k zes yes
size of Jata base 2,000,000 50,000 n/a
Added per ‘month 2000 1000 n/a
11s f£ile ourged? death/ 70yrs.. yes {age/5 yrs inactive) nfa
|Searches per month n/a- ‘gnknown ‘ n/a
ID's per month n/a : ﬁ/a n/a
|class. time (10 prints) | 3 minutes 3 minutes - unknown
Time to enter record 6 minutes 5 minutes ~unknown
. |class. time (latent) n/a .1 minute unknown
Avg. search time n/a . unknown unknown
Maximum time -n/a. unknown unknown
‘Minimum time n/a unknown unknown
- Unidentified laterts
searched against in- | no yes-planned yes
coming arrest prints? )
Searches per month n/a unknown 15-20
ID's per month n%a unknown 5 or less
“Use palm prints?
, A : yes yes ves
. Classification? ho no ho
Persons run system
““Pull-tine equivalent | B/3 unknown 1

.5

ENEC X 1

Exhibit A-12
Latent Fingerprint Systems
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Agencies Implementing or Planning
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12
14

15
17

18
19
20
21
22
22
22

23 -

- 24
24

25
25

27
28

12
14
15
17-

18
19
20

21

22

22
22

23

24
(24

25
- 25

27
28

R
S
'—l

Pensacola TL

Savannah GA

Illinois

LOCATION ‘ ° )
AGENCY Police Department Police Department. Bureau of Identification
Type of systes | Miracode Miracode Videofile
Classification 6 digit Hood-Taylor unknown NCIC type
, k;a secved city city state
| population 75,000 115,090 11,000,000
{ implementation date “July 1973 1974 1976
| System first imple- .
. mented elsewhere? yes . ] n/a no
what agency(ies)? | Shreveport LA n/a n/a
System available? es yes Yes
s{‘ze of data base ‘gl.oo 0-future n/a unknown
Added. per month 200 n/a n/a
Is file ourged? yes 4 vet n/a nfa
Searches per month 0 not used ye n/a n/a
1D*'s per month 0 n/a n/a
Class. time {10 prints) 12 minutes n/a n/a
fr‘ime to ’en;er record iunkgown n/a n/a )
Class. time (latent) 5 minutes n/a n/a
Avg. search time 30 minutes n/a n/a
Maximum ‘time 45 minutes n/a n/a
Minimum time 4110 minutes n/a n/a
Unidentified latents L |
searched against in- | NO no yes
coming arrest prints? : : ]
Searches ‘per month n/a n/a unknown
ID's per month ‘n/a n/a unknown
Use faam prints? 'ye's, yes yes v
' Classification? no no no .
| Persons run system 2 n/a n/a
_Full-tln}xe gqm.valent: .8 n/a n/a

R b R ek TR R syt ot BN i i 7 i i e e

Exhibit A—12 (Continued)

i

Baltimore M - Montgomery Co. MD . e~ Elizabeth NJ ,
AGENCY - Policé Department = Department of Policée " Police Department
| Type of system Sff,inger card 3~M Micro-bisc Computer/M.F.
‘Classification S~-finger NCIC modified Datum
Area served city ‘ county city
Population - 895,000 600,000 120,000
Imp;;ementatlon date late 1974 19?5 ~June 1973
System first imple-
mented elsewhere? yes yes no
What ‘agency(ies)? Metro.P.D., Washington, Harrisburg, PA- n/a
. D.C. - :
System-available? -no yes ' yes
|size of data base n/a n/a n/a
Added per month n/a n/a n/a
1s file vurged? n/a no n/a
‘|searches per month’ n/a n/a n/a
ID's per month n/a n/a n/a
Class. time (10 prints) { Unknown 3 minutes 5-10 minutes
Time to enter recozd unknown unknown unknown
Class. time (latent) unknown unknown .5 minute
Avg. search time unknown unknown unknown
Maximum time ’ ~ { unknown unknown “unknown
Minimum time unknown unknown . unknown
Unidentified latents
searched againsk in- yes no yes
‘coming arrest prints? . |
Searches per month unknown n/a unknown
_ID's per month unknown n/a unknown
1 Use palm prints?
Classification? no yes no
Persons run system no ne oo
Full-time equivalent n/ a n/a 12
n/a n/a 2.2

Exhibit A-12 (Continued)
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25

27
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Jersey City NJ

Newark NJ

‘Paterson NJ

1Time to enter record

Class. time (10 prints)

10 minutes
20 minutes

10 minutes

LOCATION :
AGENCY Police Department Police Department Police Department
Type of system | coemputer/m.£. computer/m.f. computer/m.f.
Classification + Datum ' Datum Datum
Area served city city city
Population: 275,000 382,000 170,000
Implementation date January 1974 late 1973 September 1973
System first imple- no no no .
mented elsewhere?
. ‘What agency(ies)? n/a n/a n/a
System available? yes ' yes | yes
lsize of data base n/a 100-just started n/a
Added per menth 1 200-projected 150-200 400-anticipated
Is file ourged? yes unknown yes
Searches per month n/a n/a unknown
ID's per month n/a n/a unknown
5 minutes unknown

20-25 minutes

|Avg. search time

Class. time (latent)

Maximum time
Minimum time

5-15 minutes

2 mlnutes

15 minutes

1" Searches per month.

Unidéntified latents
searched against in-
coming arrest prints?

ID's per month

Use palm prints?
Classification?

Persons. run system
Full—time equivalent -

unknown n/a unknown

unknown n/a unknown

unknown n/a unknown

no 1 yes-planned yes ;
n/a n/a unknown :
n/a n/a unknown

no no- no

no no no :

0 3 unknown

0 .9 unknown

Exhibit 2A-12 (Continued)

g

Columbus OH

Toledo OH

LOCATION Trenton NJ
¢ 1on| AGENCY DPS Police Department ‘Police Department
2 Type of system computer/m.£f. computer/m.f. Miracode or Microdisc
7 Classification Datum Norfolk unknown
- Bl .
3 Area: served Franklin County metro area -
3 |Population 920,000 1,000,000
4 Implementation date May 1974 pending
;35 .| System first imple~- '
mented elsewhere? no n/a
5 What agency(ies)? n/a '’ n/a
6 System available? yes . n/a
12 size of data base 2000-5000 planned n/a
14  |Added per month n/a 125-est.
15 Is file ourged? yes n/a
17 Searches per month n/a n/a
18 ID's per month n/a n/a
19 Class. time (10 prints) n/a unknown N
20 Time to enter record n/a n/a
21 Class. time (latent) n/a unknown
22 |avg. search time n/a n/a
22 Maximum time n/a n/a
22 Minimum time n/a n/a
23 Unidentified latents .
searched against in- yes-planned no
coming arrest prints?) b
24 Searches per month n/a n/a
24 ID's per month n/a n/a
25 Use palm prints? yes yes
2 :
5 Classification? no no
27 Persons run system . 2 -
28 Full-time equivalent
] n/a ==
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EXHIBIT A~13

Questionnaire Responses to Selected Questions from Agencies

Currently Planning on Implementing Operational Latent Finger-
print Identification Systems.

A. Los Angeles County, CA Sheriff's Office
#8 Single print with pattern and ridge count.
#9 Age, sex, race and type of offense (optional).
#10 Yes. NCF fingerprint classification is an integral

part of the Personal History Index which also con-

tains the subject's name, RAka's, description, date
of birth, arrest totals, etc.

B ) : o #13 "Searches may be (made) against the total file.
» A ' : However, they may be limited to individuals with
pin : - histories of certain offenses."

-
N

g #31 In development stages.
- ¢
o m m : B. Denver, CO Police Department
A >, o
; : — 8 i #8 Single print. Additional data reduce search time.
Dy s 4y Yl ~ 1 )
o o, {s Q S 0 0 o
s ol 9 g 2 ; m.m ; "#9 Age, sex, name, date of birth, physical description,
b Fal8 § g g g o LIRS NCIC class.,, Henry Class., and 4 digit class.
~©d1 0 O o 'n . ; ,
BO g [ > ~ o < Pl
i HHI D M 1P o w © . o G o v in B E g 00 0 n g & - . . .
q . : oloda [nN~N INE =& d o 0 0N s #10 Yes, Physical description.
&al e §10ST |2 % [R3(38 |85 % [RE3D N en| >ade FEE TR ' y P ,
o I
m m #13 All criminal offenders less than 70 years of age.
m C e #31 N/A
by E ) P C. Lakewood, CO Public Safety Department
.‘....; o ‘o
B V] : . . .
, 5|y " : #8  Single print with core and delta.
M) N ™~ z ,
a a 9 i 0 . o L] 3 13 .
: 1N - 0 9 ; #9 Initially fingerprint classification only. Studies
: xalu . = .wm o a £ g M will be made to determine usefulness of data ex-
s s 0|5 M.m S . B85 183353 35 W pansion to perhaps include geographic location, B
N W Qe O By~ . 4 EE (45 8§58 EE i offense and M.0O ”
id - 1)) 1] (=] . -
Bol5 0(nS8 [0l [0w]808 |Sco |FEET o €| 0q © ; |
HM O 2 LONN A I [T =] cwlima ol B B I = s B o8l e ¥ ) L 3
~ ‘ #10 No. Eventually plan to develop MIS to include M.O. 1
% smm m . and physical description interfaced with the latent i
e £ | a7 o ! print system,
o 1 P . A n Shuns ~ mv ;
] VO m =l 4 O ] guay | %33 ‘
” N Q o9 o [« P 3] Q HaD 6 wo own i
o 0 o~ O n [ -] g0 SH449.] 89 28 ;
o 3 g3 jua 8 Aalb oou & 73 ! 8 5 I Hg0 | Ky g
0w . » Ve Y P E W O Q0 @ .o Q8 NP .ma € “ t.m !
e B |%s3 |BepEE| A8 |55 [BEL (R4 03 :
3 ) - ot 6 f..m '} (Y] 0 [T $ o ERSEA N B b N
o oAy U P g o) e @ ] 0 9 8 E gudL qe 5 Lo
o r Q « 8 Jeow . :
B0le Blgda (5% |8l |mge (8235 |288%s)| 842
b i & ® [ P v g u'N] g d 1 e ® E L 5 28t 52 :
8¢ |z g |22€ (& 5a|3e8 [8dd |58 AlS
Fooow @ wR3A A& JANR & &% 8S&R
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#13

#31

211 individuals charged with Class I offenses and
narcotics offenses.

Additional qualified personnel.

Pensacola, FL Police Department

#8
#9
#10
#13
#31

Single print with a core.
None.
NO. .

Felony arrests active within the past five years.

One full time latent examiner.

Savannah, GA Police Department

#8
#9
#10
#13

#31

"Under study."
"Unk.-under study."
"Under study."

"Under study”

additional personnel. More concentration on Latent

Print Identification. Automated system.

Tllinois Bureau of Identification

#8
#9

#10.

#13
431

Single print with core and delta.
Ooffense and geographical area,
No.

Arrestees for selected felonies.

. \“\
e M, !

Baltimore, MD Police Department

#8
#9
#10
#13
#31

AL o e i il i

Basic pattern type.
Age, sex, offense, geographical location and M.O.
No.

"Not solidified at this time."

N/A

A46

RPN AT - AUV I

Montgomery County, MQﬁPolice Department

#8

Bo

#10
#13
#31

Single—print/Wfth core, delta and approximate ridge-
count. A '

Planning for age, sex and M.0. in selected offenses.
Yes.
Under study at this time.

Planned 3M System.

Elizabeth; NJ Police Department

#8 -
#9

#10
#13

#31

Single print - core or delta area.

Race, sex, and physical description.

Yes., Tied to physical description.

Initially all arrestees, Eventually will be more
selective to include most Part I crimes and major
Part II crimes, including sex offenses, narcotics,
gambling and fraud.

N/A.

Jersey City, NJ Police Department

#8

#9

‘410

#123

#31

-

Singlé print with either core or delta.
Age, sex and offense type.

Yes. One file contains fingerprint descriptors.
Another file contains physical and M.O. descriptors.

Searches can be made with or without computer linking.

All persons arrested for UCR Part I crimes and all
narcotics arrestees other than those involving pos-
session of less than 25 grams of marijuana.

Additional equipment or personnel for recording,
coding and entering of data.

Newark, NJ Police Department

#8
#9
#10

#13

.

Sex and race. "

No,

Arrestees for robbery, breaking and entry, narcotics,
rape and prostitution.

A47
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431 N/A. - BEEY #10 Yes.  Physical descriptor. Provision for M.O.-but
' : no data yet.
L., Paterson, NJ Police Department

#13 Fingerprintable arrests.
#8 L. ,

A , , ‘ , . #31 Additional field personnel to collect physical
#9 Physical description, M.0O. and name. o evidence. Improved latent print development
“techniques.

#10 Yes, physical description, M.0. and name. - '
' , 0. Portland, OR Bureau of Police : .
#13 All Part I crimes and habitual Part IT crime offenders, ‘
X z - #8  Either core or delta.
#31 Complete interface with computer for larger storage - _ ‘ :
of indices. ) : #9  Areas of known operation on area residence. (Not
: ' ‘ required).

M. Trenton, NJ (Implementing Datum System. No Specific

v;?f‘ Answers to Questionnaire.) , . #10 No.
Ao ' N. Columbus, OH Police Department o #13 Burglars (any age group) are palm printed. Possible
SR C : burglary suspects, robbers and auto thieves up to
G #8 Single digit. ' : 25 years of age. : .
#9 Age, sex, physical descriptor/M.0., geographical ' : @, #31 An automated system similar to RCMP or Oakland, CA
location, type of offense, vehicle and name. : Police Department.
: < ) ‘ . #10 Yes. Physical descriptor/M.O.
~f;é§3 #13 All criminals arrested more than once in last three
e years for robbery, sex crimes and auto theft.
$31 N/A. k

0. Toledo, OH Police Department

#8 Presumably core-delta, ridge count if léop's-whorl's
more the type the pattern.

#9 Unknown. Hopefully, age, sex, offense, geographlcal
~ location and M.O. . ,

#10 Possibly.
#13 Not determined yet.
#31 No opinions yet.
P. nTﬁi&a, OK Police Department
#8  "NCIC Fingerprint Class".

#9 Race, sex, age (range), physical description, offense
tYPe‘ ) N

4t

a48 - e , A49

-
AT
g

1%

S et L . S e
SRS e o it . . S Meiokg:
S i e it ; ; -
. e A o ar bttt 1




I i, ot et gt iy

At s

Summary of

Latent Print Questionnaire Responses

e

LoCATION california State Richmond CA Kansas Bureau of
AGENCY Dept. of Justice Police Department Identification
2 l'rype of system Computexr 1-finger card manual 5-finger
7 |classification 3 digit special 5 character special 5 finger
3 | area served state city state
3 Populatich 20,000,000 85,000 -
4 Implenmientation date 1956 March 1972 1970
5  |System first imple~ es
mented elsewhere? no no Y
5 ¥What agency (ies)? _n/a n/a FBI
€ Systéem available? no . no no
12 |size of data base not in operation 500 200
14 Adiled per month n/a ' 0 varies )
15 |18 file vurged? n/a no prison without parole/death
17 Searches per month' n/a 0 150
18 ID's per month n/a 0 unkx.mown »
19  |class. time (10 prints) 5 minutes 3-4 minutes 5 minutes LY
20 Time to enter record 7 minutes 3-4 minutes 10 minutes )
21 [Class. €ime {lztent] 1 minute .5 minute unknown
22 |avg. search time unknown 5-10 minutes hours
22 © Maximum time unknown unknown all day
22 Minimum time unknown unknown 1 hour ‘
23 Unidentified latents )
searched against in- no yes no
cominy arrest prints? :
24 Searches per month n/a 20-30 n/a
24 ID's per month n/a 4~-5 n/a
25 | use palm prints? yes yes yes
25 ' Classification? ho no no
27 Persons run system 0 0 i
28 ‘Full-time eguivalent 0 0 .9
o Exhibit A-14: Agencies Whose Latent Fingerprint
; ) System Is Currently Inactive
S T A ot DR e i et i e e s st o e
P . 5 < \;
%Eae LOCATIGN Pittsburgh PA Norfolk VA
{on | AGENCY B i :
P Bureau of Police Police Department
2 Type of system 1-finger card computer/card
7 Classification Battley 8 digit special
3 Afg‘a served city city -
3 Population 550,000 307,000
4 Implementation date 1957 August 1972
5 Syétem first imple~
. mented elsewhere?, no yes ,
A What agency(ies)?‘ n/a Miami
6 System available? no no
12 {size of data base 15,000 300
14 |Added : T ' : :
. ed per month n/a Temporarily suspended
15 Is file vurged? ves 'n/a
17 Searches per month n/a n/a
18 ' ; :
10 Ib's per'month n/a. n/a
; Class. time (10 prints) {5 minutes 15 minutes
0 frime to enter record 10 minutes 30 minutes
:; class4. time (latent) T minute I Tminutes
2 Avg,. search time unknown unknown
S :i:::“m :}me 30 minutes 10 minutes
um: time 2 minutes 2 minutes
23 Unidentified latents *
searched againsg in-
coming arrest prints? |10 yes
g: Searches per month - n/a 20,000
ID's per month In/a 20
25 Use ‘palm prints?
25 “Classification? yos yes
27 Persons run system 0 15°
28 Full-time eguivalent 0 2
0
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EXHIBIT A-15

o Questionnaire Responses to Selected QUestionS from Agencies
Whose Latent Flngerprlnt Identification System is Currently
Inactive.

California Department of Justice

#8
#9

#10

#13
#31

Core or delta of each print.

Generally geographic location. Occasionally age,
sex, heiqht, weight and race.

Yes, latent coding usually entered in computer along
with M.O. factors.

Known active burglars.,

Revise coding system or devise an entirely new system.

Richmond, CA Police Department

#8

#9

#10
#13
#31

Single print with core and delta preferred. Good
core alone ¢an be searched, however.

None.
No.,
Burglars, car thieves and robbers on second arrest.

Auwtomation, such as Miracode.

Kansas Bureau of Identification

48

#9
#10
#13

#31

e

~Single print with sufficient number of points of
‘identity.

M.O.
Yes. M.O. category- Burglary, rape, checks, etc.

Suspect on the street, believed operatlng in the
area.

Additional pereonnel. Better facilities.

A52
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] D. Pittsburgh, 'PA Bureau of Police
g; ' : #8 Pattern and case type.
i #9 Race and age.
$10 No.
#13 Any type crime or offense whe
, © re it is likely that
~ the offender might leave latent prints. Y
#31 Return latent print work back to 1dent1facatlon
personnel. Install Miracode System.
b E. Nerfolk; VA Police Department
#8  Single Print with core.
! #9  N/A.
f ; ¥ -
#10 .
: 3 ’
P #13 Burglars, car thleves check fo i
rgers 5
: and robbers. ' J . de0g. addigts
#31 Sufficient personnel to utlllz |
e
iy (operate) the present
i
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B-~L.
B-~2.
B-3.
B-4.
B-5.

B~6.

B~74

B-8.

B-9.

B-10.
B-11.
B-12.
B~13.
B~14.
B~15.
B~16.4
B-17,
B-18.

B-19.
B“ZO.
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APPENDIX B

CLASSTFICATION SYSTEM DESCRIPTIONS

The Battley Classificatién Scheme

The NCIC Classification System

The NCF System | e

Three-Digit Miracode Classification System

The Nine-Digit Hood-Taylox Classification
Scheme ;

The Six—DigitfHoodwTaylor~@lassification
Scheme

The Russak Classification System

The Nassau System

The Oakland Classification Scheme

The Berkeley System -

The Richmond‘Classification System | s
The California Department of Justice System
Orange County Classification System
Honolulu Classification Scheme

The Five~Finger Classification System
The Datum Classification System

The Cincinnati, System

The Texas Department of Public Safety
Classification Scheme

The Del-Core System
The Norfolk System

BO
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Appendix B

CLASSIFICATION SYSTEM DESCRIPTIONS

Ih COmpleting the survey questionnaire, each respcndent indi-
cated the type of latent fingerprint classification scheme em-
ployed by his agency. In this appendix, a detailed description
of each of the different classification schemes listed is pie~
sented. There are 20 different classification schemes employed
among the respondents. Some of them are quite similar to each
other and others differ significantly from the remainder of the
group. For ease of reference discussion, a distinct name has
been given to each of the classification schemes being discussed.
They are indicated in the lefthand column in Exhibit B-1. The
names used to describe the classification schemes may refer to
the origiﬁator of the scheme {(as in the case of the Battley sys-
tem), to a characteristic of the scheme itself (such as the
three~digit system), or to the name of one of the agencies using
it. The vertical columns in Exhibit B-1 indicate the parameters
that are used in classifying fingerprints. The matrix in the
exhibit indicates the various parameters used in each of the
classification schemes to be discussed. In the remainder of the
appendix, each of the classification schemes will be described
in detail and a list of the agencies using or planning to use
the particular scheme will be presented.

B-1l. The Battley Classification Scheme

The Battley classification scheme is used by the following
respondents:

New Orleans, Louisiana Police Department
Kansas City, Kansas Police Department

®
°
‘@ Atlantic County, New Jersey Sheriff's Department
e Pittsbhurgh, Pennsylvania Police Bureau

)

Royal Canadian Mounted Police.

Bl
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6 digit Hood-Taylor 6 |{x [x X X X
X 4
Russak g | x {x|*x X b4 X X X
Nassau 4 x| x xlx | x|x
X | x
Oakland 3 lx fx|x}x|x]x
Berkeley 3 lxlxixlx)x!Ix!x
Richmond 5 1x XX X X X (X
Calif, ID Bureau 3 X {x|x X x
Orange County 6 |¥ x| x%x X X X
Honolulu 3 |x X X
5-finger 2 1% |x
x X
Datum 8 X | x| X X X |.x
.. . %
Cincinnati 6 {x | x| =x X X X
Texas DPS 6 X ® 1 X X1 X
X x
Del-core 4 |x |
X
Norfolk 8 Ix |x]=x x| x|l x| x x x| x x| x
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Extiibit B~l, LATENT FINGERFRINT CLASSIFICATION

© ANALYSIS

B2

B

In the Battley system, a special fingerprint glass is used to

This glass is equipped with a special
reticule consisting of a glass disc with a dot in the center
with seven concentric circles around it.

code the fingerprints.

The radii of the
circles are 3mm, Smm, 7mm, 9mm, 1lmm, 13mm, and 15mm. The
area within each circle is assigned a letter from A to G and
the area beyond the 15mm circle is assigned the letter H.
Linear distance measurements between two points are measured
by pPlacing the dot on one point and observing in what circle

the other point lies. The distance is coded according to the

letter assigned to the area in which the second point lies.

At the time of booking, individual prints are taken of
each finger on cards which are numbered according to the se-~
quence on a standard fingerprint card, i.e.,
1, right index is No. 2, etec.

are taken, one for each finger.

right thum is No.
Therefore, 10 separate cards
Each of the cards is clas-
sified by utilizing the special Battley glass. The dot in the
center of the reticule is placed in the center of the innermost
recurving ridge in the case of loops and whorls. 'Arches and
tented arches afe not classifiable except to denote slant of
pattern and the fact that it is an arch or a tented arch.

The Battley coding scheme results in a maximum of seven
characters for each finger.

whorls is as follows:

The coding character sequence for
first, an indication that the pattern
is a whorl; second, the core type as seen on the Battley core
type differentiation chart; third, a reading of the distance
to the left delta; fourth, a trace from the left delta to the
right delta core; fifth, the distance to the right delta:
sixth, the ridge count from the left delta to the core; and
seventh, the ridge count from the right delta to the core. o

For loop patterns, the coding sequence is as follows:
first, an indication of the slant of the loop; second, the core
type, third, the ridge count from core to delta; and fourth,
indication in which circle the delta is located.

an
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Other types of patterns, e.g., twin loops, are handled

in a similar manner.

B-2. The NCIC Classification System

Three of the respondent agencies have employed an NCIC
type classification system. These are:

® Illinois State Bureau of Identification

e Montgomery County, Maryland Police Department, which
uses a modified NCIC system

e Tulsa, Oklahoma Police Department

The NCIC classification scheme is a simple scheme in
which two characters are used to classify the fingerprint
pattern found on each finger. As.indicated in Exhibit B-1,
the parameters coded in this system are pattern type, the
ridge count in the case of loops, and a description of
tracing in the case of whorls. Exhibit'B—Z shows an example
of the two-character coding used to classify single finger-
prints according to the NCIC System. The Illinois State
Bureau of Identification uses the numerical codes indicated
in the right hand columns in its Videofile System. The clas-~
sification scheme is straightforward;-all the characters are
alphabetic except in the case of the loops, where the classi-~
fication code is simply the ridge count for ulnar loops up to
a count limit of 50 and is the ridge count‘plus 50 for radial
loops. | \

B4
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NCIC Single

Exhibit B-2

Fingerprint Classification Code

Pattern Type NCIC Code Videofile
Equivalent
Arches:
Plain AA 0 00
Tented TT 1 00
Loops:
Radial Ridge Count Plus 50 5 00-50
Ulnar Ridge Count to 50 6 00-50
Whorls:
Plain
Inner PI 4 70
Meeting PM 4 80
Outer PO 4 90
Central Pocket Loop
Innerx CI 2 70
Meeting CM 2 80
Outer . CO 2 90
Double ﬁoop |
Inner DI 3 70
Meeting DM 3 80
Outer DO 3 90
Accidental
Inner XI 7 70
Meeting XM 7 80
Outer X0 7 90
Missing XX 8 00

B5
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Exhibit B-3

B~3. The NCF System NCF Classification System
The numerical classification format (NCF) is planned for
use by the Los Angeles County Sheriff's Office in the system Amputation —_ 000
about to be implemented there. It is also being planned for Bandageé 010
» use by the Denver, Colorado Police Department and is in use - Temporary Smear
5 ) ; 1 e ice Department svstem. In the or dlsflguration or pattern not
B in the Anchorage, Alaska Pol Ci‘ghi d'f‘caZions are made o recognizable (not to be incoded) 020
o ver ai horage systems sli modiri . -
Denver and Ancho tq y N Plain Arch 100
e basic NCF system. ——a
o the s Tented Arch (Angular) 210
s , . . . (Upthrust) 220
vjh’ Three characters are used to describe the fingerprint (Loop Type) :::: 230
ﬁé patterns in the NCF system. The parameters coded with the Radial Loop 300 + Ridge Count
i three characters include the pattern type and tie ;ldie ci;nt Ulnar Loop 400 + Ridge Count

Ik ; 1 i i ase of whorls e . E—

‘% in the case of loc;n, the tfaCLng in the ¢ ' Plain Whorl (Inner) 500 + Ridge Count
tented arch type, and the ridge count for whorls. The Denver (Meet) T 530 + Ridge Count
system adds a fourth character indicating a slope of loops or (Cuter) —_ 560 + Ridge Count
central pocket loops. Exhibit B-3 shows the basic NCF coding Central Pocket Loop (Inner) —___ 600 + Ridge Count

(Meet) , 630 + Ridge Count
scheme. (Cuter) 660 + Ridge Count
Double Loop (Inner) 700 + Ridge Count
(Meet) 730 + Ridge Count ,
(Outer) 760 + Ridge Count
| Accidental (Inner) 800 + Ridge Count
v (Meet) —. 830 + Ridge Count
(Outer) 860 + Ridge Count
Scarred ~ Mutilated - Birth Defect 900
. NOTE: 900 = Fingerprint pattern so scarred that pattern type
cannot be determined with reasonable accuracy.

J l. Ridge count is made from left geltx (right hand), right

E delta (left hand), to core (Loops and whorls)

#‘ 2, When there are two or more cores, (usually applies to

/ accidental whorls) the ridge count is made from the left

delta (rightj hand, right deita (left) hand, to the core !
which is the least number of ridges distant from that delta. .

3. The double loop is counted from the delta to the core of
; %‘ the upright loop. Where the loops of a double loop are
S _ § horizontal, the nearest core is used.

B6 |
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B-4 'I‘hree—Dng_t Miracode Classification System =
o
The three-digit miracode system is used by several s ;g.
w — —
t agenc:.es employing the Miracode search and retrieval equip- e o o @ .
— = > - P :
ment. The parameters used to describe the fingerprint o 2 2 :g o
\ el — b 0 =: ‘,_NJ{:T’
pattern include the pattern type, the ridge count in case e = -ig a > .g @ - (s
ER| - =9 - = — .E o
of loops, the tracing in the case of whorls, the type of Hlo £ 3z .0 = %8’ 5
] 4l n = o > Q m 80 howrt
tented arch, and the core type. The responding agencies S o E So5% s
3 a9 @ ? > = @
D employing the three~digit Miracode system are: the 1 % S5 Sz §§ 9_2%}? 2
S l - —— O 0O = —_
o Sacramento, California Police Department; the Lakewood, 0 ‘9‘_‘2 g-g*ga s EB 5 = a
- 4 . 3 5 = > = e = = ° =]
Colorado Department of Public safety; the Palm Beach ; = %—3 = ° gﬁ /gg § 3 i 2 8
; - o= " - D = = -
County, Florida SherlFf s Office; the Atlanta, Georgia % CRE-R 2 |3%58® K > 8 2 ‘
4 >0 > 5 =T ‘-C_,:EQ)E @ ) n
Police Department; the Du Page County, Illinois Sheriff's % £8% z-_—:_’ 2 |eCoc® s = o
| SESRE |EZEQ o = o
Office; the Kansas City, Missouri Police Department; the ¢ T §§§£ g |'8sE=SE 8a = i
¢ - L o === >0 - 7] )
Cleveland, Ohio Department of Public Safety, the Washington % Weooow o ow '§a ¢ v ou § P ;'; i
. § o =z 5 ® £ ot
County, Oregon Sheriff's Department, the Rochester, New £ - Now Iraaml Se 3 t:;
vork Police Department; the Charlotte, North Carolina, Pollce § u
7 1 «
. Department; and the Charleston, West Virginia Police Depart- { o o
1 o .
ment. Exhibit B-4 {on the following nine pages) indicates i = o
ER the relationship betwezn the three digits used to charac~ % ' 5 . '8
S ' . . . o . L = : 0
ﬁ?{ terize the fingerprint classification scheme and the actual ‘[ 9 @ .g
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Sttt

FIRST DIGIT

SECOND DIGIT

-

THIRD DIGIT

) ﬁ‘m"-‘;
;‘#'

B

" (Pattern Type)

™~

{3

5 . Plain Whorl

Core Type :
(See whorf core type with illustrations)

Place dot of full Battley circle on the core (determined from
feft delta) and count the number of bifurcations, ridge
endings, etc. . (See expianation sheet for full details.) (Use
smailest circle.)

6 -1

@-3)

= {4-5)

6-7N

0oy

n

6 = Central Pocket Loop

Rldge tracing
1 nner

2

"

Meet

"

3 Outer

OS] W N0

(8 - 9)

(10 - 11)
(12 - 13)
(14 - 15)
(16 - Out)

L

"

7 = Double Loop

. Core type-or mghest rising core. {f cores are even use

the one closest to the left deita. (Use core breakdown
for loops) ‘

e

Ridge count betiween cores placed on the outside shouider
| of both innermost recurves. Use ridge count breakdown for

loops.

-

8 = Accidental

Lateral pocket loop w/slant to rigtit

Lateral pocket loop w/slant to ieft
‘Combination of T and locp ‘
Combination of plain whor! and other
Combination of loops other than lateral pocket

ML WON
" N h o8 n

Use ridge count between locps, tented arch and loop, whori
and foop or tented arch. In case of T and two loops count
both and reference. !n case of three ioops count between
two closest, reference if necessary. Use ridge count

breakdewn for foops.

9 - Scarred or

Use digit indicating pattern type if this can be determined.

If the core of a loop or whor!l is visable use core type.
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| - ‘ o 13 Plain Arch:

‘Slant to Right: =,

Slant to Ieft: ?EE;;L*

s TR S R A A ,

Determining Pattern Area: Place line on Battley semicircle

on first level or nearly level line

and place dot even with center of

b ' ~rise. The area within the first

g three semicircles is used to detezmine
the second and third digits of ths code.

Yy .
=<

Exhibit B-4 Continued

(04
]

Cores which have scars Within Battley Circle.

O
I

A11 cores which do not conform to the above. S A | |

N : B
i |
3

P »

o %

FEAN

{
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@§
‘ '3; .3 Rules for determining third dlglt for~plaln whorls and central
TENTED ARCH ILTUSTRATIONS i ' 13 pocket loops.
* 1 = Slant to right - | I |
. ; Fork of a bifurcation and part of each forking ridge must fall
, within the circle to be counted.
2 = Slant to le-—‘///21’ - ?' Ending ridge must definitely fall within circle to be counted.
4 Short ridge entirely within circle = 1 point.
3 = Vertical i : ‘ ‘s . s
( 3 Small ‘enclosure entirely within circle = 41 point.
ne/ . 1 : .
. - ) . £ Bridge between two ridges = 2 points.
. . = + : . g :
4 = Exceptional with. slant. to Tight 3
' :=ﬁ:§§§E? | iV) Bifurcation with one fork ending within the circle = 2 points.
5 = Exceptional with slant to left - | ;?_ Short gap in ridge = no points.
& = Nascent w1th slant +0 rlght % -
é
7 = Nascent with slant to left S
= - i
i Exhibit B-4 Continued
Exhibit B-4 Continued
iy | I B15
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UTILITY BIT: 1

Race

13 Caucasian
2) Negro

st 3) Mexican

e L) Oriental

Cah 53 American Indian

6) Other

“if

D.0.B.
03 Prior to 1920
4 1921 - 1930
2) - 1931 - 1940
3% 1941 - 1945
4) 1945 - 1950
5) 1951 - 1955
6) 1956 - 1960
7) 1961 -~ 1965
83 1966 - 1970
9) 1971 -~ 1975
Hei t,

B 1) 5' and under
R 2) 5' - 53"
st 2 tzn _ gig"

2 2.9 : 6!3:1
2y 6'3" ~ 6'6"
8 6'6" ~ up

e A Ot

s 7 s e

CODE FOR RACE, D.0.B. AND HEIGHT

(Ihclude Eskimo)

L S

13

(If a person's height falls on the

highest level in a cabtegory, €.8-
grzn, 51gh, 509", it will be given
the higher value. Therefore, if a
person is 5'6" the code assigned
be nsn)

A

3

gxhibit B-4 Continued

Blé6

will be "4%, if 5'O" the code will t

000
001
002
003
004
005
006

007

008

009

CRIME CLASSIFICATION CODE

Burglary Residence

Burglary Business

' Armed Robbery

Grand Theft Auto
Theft (other)

Fraud (checks, bunco, etc.)

Narcotics & Vice

Violent crimes (AWDW, Homicide, etc.)

Sex crimes

Other

Exhibit B-4 Continued
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B-~5 The Nine-Digit Hood-Taylor Classification Scheme
e o . HOOD-TAYLOR
The nine-digit Hood-Taylor classification scheme was NINE DIGTT CODE SYSTEM CHART
. £ +he t ‘ ’
developed by Captains Hood and Taylor of the Shreveport, COLUMN T
Louisiana Police Department. This classification scheme
is also used by the Jackson, Mississippi Police Department. PATTERN TYPE RIDGE COUNT OR TRACE CORE TYPE
The classification parameters indicated in the up to nine g' ﬁmP; 0= No count or trace 0= /}) Plain recurve
count for = Arc 1= 1.5 Ridges - le (f]  Recurve with one rod -
characters include the pattern type, the ridge g- Tented i,rch 2= 6-10 ridges 2= @n, Recurve with Mult. roda
s, the core type, the minutia = Right Slope Loop 3=  11-15 ridges 3= Any recurve that is spoiled
loops, the tracing for whorls, ‘ ype: 4= Left Slope Loop 4w 16-20 ridges 4= 9 Clockwise twist
' count for the core and the minutia count for the delta. 5= Plain Whorl 5= 2l-out 5= & Ccounter clockwise twist
R . . a i Exhibit 6=  Central Pocket Whorl 6=  Inner ~ 6= <& Complete enclosure
: ;f : The nine-digit code system chart is illustrated 1n Exhl 7= Doubla Loop Whorl 7= Meeting 7-@ Almond shaped whorl
o - : . _ 8= Accidental Whorl 8= Outer 8= A\ Upthrust - T. arch
R . ¢ i e .
e B-5. The first three digits of the coding represent th g= Mutilated (cammot read) 9= Soar 9= /7 Loop type - . arch
o ore type. : ~
pattern types, the ridge count or trace, and the c yp , JP—
The second three digits represent the core type, the first
identification point above the core. The last three digits CORE TYPE " FIRST ID POINT ABOVE CORE SECOND 1D POINT ABOVE CORE
represent the first jdentification in front of the delta, Onfzyphunlmmxve 8= No ID Polhts ‘ 0= No ID points
f the delta, and Recurve w/one rod 1= Ending ridge right 1= Ending ridge right
the First identification point to the right of t ! 2== //d Recurve w/mult, rods 2= Ending ridge left 2= Ending ridge left
R . . . oint at the left of the delta. A Recurve that is spoiled 3= Bifurcation right 3= Bifurcation right
the first identification p . 4=@ Clockwise twist 4= Bifurcation left 4= Bifurcation left
- special fingerprint glass with a 3/16th of an inch reference 5= (@ Counter clockwise twist 5= Short ridge or dot 5= Short ridge or dot
f . : hich 6= & Complete enclosure 6= Island or enclosure 6= Island or enclosure
disc is used to set the boundaries of the areas in wialC 7= 7\ Almond shape 7= Bifurcation and short ridge 7= Bifurcation and short rdg.
L L. X . . ; i ne~ 8= Upthrust T. Arch " 8= Double bifurcation 8= Double bifurcation
o identification points will be sought. An alternate nine 9= R Loop upeT.Ardl 5m Bons o goun
Lo digit code system chart is shown in Exhibit B-6. : ‘
b COLUMN III
3 First 1D Point front First ID Point at right Firat 1D Point at left
Of Delta Of Delt:a Of Delta
0= No ID Point 0= No ID Point. 0= No ID Point
% 1= Ending ridge right 1= Ascending ridge ' 1= Ascending ridge
9 2= Euding ridge left 2= Descending ridge 2= Degcending ridge
% 3= Bifurcation riglt 3w Ascending bifurcation 3= Ascending bifurcation '
3 4= Bifurcation left 4= Descending bifurcation 4= Degcending bifurcation
L 5= Short ridge or dot 5= Short ridge or dot S= Short ridge or dot
6= Island or Enclosure 6= Island or enclosure “6= Island or enclosure
P 7= Bifurcation and short rdg. 7= Bifurcation and short rdg. 7= Bifurcation and short rdg. :
8= Double bifurcation 8= ‘pouble bifurcation 8= Double bifurcation "

9= Scar 9= Scar 9= Scar

Exhibit B-~5: The Hood-Taylor Nine-Digit Code System Chart
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HOOD-TAYLOR
NINE DIGIT CODE SYSTEM CHART
COLUMN I

Alternate Code

ODE TYPE
PATTERN TYPE RIDGE COUNT OR TRACE ¢
o-ﬂ Plain recurve
0 fnge i L5 Tidges i A vedurve with one red
de drch h 2% 6-10 ’ridges 2e 1) /71 Recurve withsmzﬁzde T
DY - ve
§: §§§§§ds§§§e 1oop 3= 11-15 rigges 2-49 éfzcisigz twint
4= Left slope loop ’5"'; ég'igtri ges 5= © Counx:er—clocllcwiseetwist
= Plai; Tl - - lete enclosur
g. giﬁé:agh:ocket whorl 6= Irner ;5: 2 gﬂ‘ﬁnd shape vharl
7= Double loop whorl 7= Meeting g= /A Upthrust
8= Accidental 8= Duter 9= A Loop type
9w Mutilated (¢an't read) 9= Scar A
- COLUMN. IX
q RIGHT
CORE TUPE FIRST OF IDENTIFYING POINIS DELTA TYPE
) ui Ridge dot
o..ﬁ Plain recurve 0= No ID Points h gn4 Bif\gmcation
1= /7)) Recurve with one rod 1= Enging ri.cdlge ;gtt 2a=8 Ending ridge in front
rye tiple rods 2= Ending ridge e=4 Ridge
22 !{ec.xrwﬁgé recurve 3= Bifurcation right 2=j gfxd%ng ridge paralliel
3= /] A;xy lip?. e twlst 4= Bifurcation left rg;z’ Ending ridge connected
1.’:”9@ goﬁﬁtZriclockwise twist 5= Short ridge or dot* ga::é Enclosure
- = Island __ idge
5 aﬂ Somplete enclogz:; g: Bifurcation & short ridge 7:% ‘E’:‘ngi: a; 1:;212§a: &
7= Almond ‘shape w 8= Double bifurcation 8= Ending line
8= /\ Upthrust starts type
9=/ Loop type 9= Scar 9=  No Delta
~

COLUMN III

ENTIFYING POINTS
FIRST OF IDENTIFYING POINTS DELTA TYPE LEFT FIRST OF ID

- pidee dot 0= No ID Points

o oD Folnts ht gw.’fé g;gﬁsca:ion 1= Ending ticdlg: ﬁ%’:t
i- gnﬂgg ﬁggz ii%t 2-::‘\ Ending ridpe in frodt §= E?:éggazioi rfeis
L..] n ~ v

: 3=—={ Ridge e - %
3 Bifurcati?ﬂ ;:g:c 4:.:.4—:’— Ending ridge parallel 4 Btixfu?:ti:é;: e ek
- Bifurcazddn or dot® ‘Sw==X Ending ridge connected 5= i :rnd
2: iggzidr . 7822 Enclosure ding ridge ?: Bifircaﬁion & short ridge

: {dge  7== Angle at endin

- Bifur;ation &~ 2;‘_2;: gidge g=1/ Ending ridge that 8= Double Bifurcation
8= Double bifurcan A ctarte typs lines
9= Scar G No Delta 9= Scar
- a

= e T point.
be considered as the same T% po
hort ridge and ridge dot will ; .
;h'ih:i:goerdo: slgmuld be as large as the ridges in the pattern

Exhibit B-6: The Hood-Taylor Nine-Digit Code System Chart
X :
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B~6 The Six-Digit Hood-

Taylor Classification Scheme
The Six-digit Hood-Taylor Cla

employed by_the Pensacola,

Shreveport, Louisiana Polic

ssification Scheme is

Florida Police Department and the

e Department. The classification

this scheme include the pattern
type, the ridge count for loops, the tracing for whorls,

the core type, ang the minutia count for the core.
B~7-illustrates the coding scheme for the six digit
The first digit represents the basic pattern type,

digit represents the ridge count or trace,
represents the core type,

parameters characterized by

Exhibit
sysiem.
the second
the third digit
the last three digits represent

in the case of loops. In the
case of whorls and tented arches, the last three digits
represent the following:

the more exact ridge count

® The first digit represents the core types;

¢ The second digit represents the firgt identification
Point above the core; and

¢ The thirddigit Tepresents the second id
point above the core.

-

entification

B21
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,23-7-The Russak Classification Systém

= Thg Russak Classificyati»on System which was developed
by Alex Russak of the Miami Police D

&

partment Identification

HOOD-TAYLOR Division, empl ) 2
SIX DIGIT CODE SYSTEM CHART 5 3 d Ploys nine characters to describe the following
S arameters: the patt .
. caLtnet 1 the & pattern type, the ridge count for loops,
e i e ‘ . - ,
o racing for whorls, the tented arch type, the core type
. e core d {sta : ' ’
PATIERN TYPE . RIDGE COUNT OR_TRACE. - COPE TYPE ‘ ® delta distance (using the Battley glass), scars near
PE } 3 ? | _ ‘ the core, whorl sub-patterns, loop sub-patterns, and isl
. 0~ Ampt : 0- HNo count or trace 0-/) Plain recurve count information. Exhibi . . ! island o
1~ Arch 1~ 1-5 ridges ,l,-nm Recurve with one rod c - . , ibit B-8 illustrates the coding digit ‘ S
2~ Tented Arch’ 2~ 6-10 ridges 2= Recurve with nut. rods ormat associated wi he 3 { on '
3~ Right slope loop 3~ 1115 ridges 3—mff Spoilad wecurve bit B 9 . d; ith the various pattern parameters. Exhi-
4~ Left glope loop 4~ 16-20 ridges 4~ 5) Clockwise tuist - B~3 1ndicates the actual digi . .
5~ Plain Whorl . 5~ 2l-out © 5~ (@ Counter-ciockwise twist to chaj . ’ 1gits used in the coding format
6~ Central Pocket Whorl 6- Inner ; 6- «_ Complete onclosure Characterize the range of pattern parameters
7= Double Loop Whorl 7~ Meeting 7= @ Almond shaped whorl °
8- Accidental Whorl 8- Outer IS Upthrust - 7, Arch In this system lai -y
9~ Mutilated (cannot read) 9~ Scar 8- ﬂ Loop Type - T. Arch to not o ' P n arches are not classified except
' COLUMN 1T - ote the finger in which the pattern occurs. Tented arches
: o L are Cla551f§?d by placing the dot of the reticule of the
\'_,FOR WHORLS AND TENTED ARCHES ONLY: | flngerpxint_ glass over the core. A ,reading is taken of the
CORE_TYPE FIRST ID POINT ABOVE CORE SECOND 1D POINT ABOVE CORE concentric circle in which the platform ridge
i ] : . " : A appears. In
0»0 Plain recurve . 0- No ID points 0~ No ID Points addition, the slant of pattern is noted
1~ m Recurve with one rod 1~ Ending ridge right 1~ Ending ridge right ‘ . *
Z-ﬁh Recurve w/mult. rods 2- Ending ridge left 2~ Ending ridge left
3~ Spoiled recurve - 3~ Bifurcation right 3~ Bifurcation right -
49 Clockwise twist. 4= Bifurcation left 4~ Bifurcation left
5~ @ Counterrclockwise twist 5~ Short ridge or dot 5~ Short ridge or dot
- O Complete Enclasure 6- Island oienclosure 6~ Island or enclosire 5
7= ~ Almond Shape 7~ Bifureation-short ridge 7~ Bifurcation-short ridge i
8-~ /T\ Upthrust T. Arch . 8- Double bifurcation 8- Double bifurcation f
§- Loop type T. Arch 9~ Scar 9=~ Scar :
-~ ' ,
COLUMN I1I S v _ - ' ' B
FOR LOGPS ONLY: ’ i . .
CODE NUMBER - RIDGE COUNT ‘ CODE NUMBER RINGE_COUNT i
002 -2 : 018 17-18 '
0C% 3-4 - 020 © 1920
006 5«6 - 022 21-22
008 ‘ 7-8 024 23~24 i
010 .0 8-10 C 026 25~26 b
012 11-12 ‘ 028 27-28 L : »
014 13-14 030 49-30 i g
016 15-16 ~ 032 31-32 : T v Y

e+

V'Exhi'bit B-7: The Hood-Tayior Six-Digit Code Systein Chart R B23'
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| 2 : Exhibit B~9
. RUSSAK SYSFEM |
Exhibit B-8 O B SINGLE FINGERPF\’INT CLASSIFICATION
Russak System Coding Scheme s L m— —
- Loops |  Whorls TYPE OF PRIN T£ -
Digit | Parameter B R ‘ ¥ , oo . )
1 Pattern Type ' - o P ﬁ S 0. AMPUTATED DIGIT : ., LEFT SLOP'E. Loor
' ’ R 1. ARCH R 5. WHORL
2 |Core'Description b ' SN B ' . 2. TENTED. A.Rcu - A . B puuu_ LooP .
S ‘: SR , © 3. RIGHT SLOPE Loop .. " T. ACCIDENTAL OR COMPOSITE
' : e ‘ 9. MUTILATED |
L alcore-Left g , L ,
: Core-Delta|Core-Left Ty - | S ' |
4 Distance Delta Distance | | . ARC_H'.' 1l'lp l{fgok‘down-' 5. wHom PATTERN
| ' ; ' Délta-Delta ' A ; - ' : . 1. LOOKS LIKE a DUAL
5 : ' lééggi . |Distance : ‘ O 2, TENTED ARCH core reaqu breokdown . 2.CENTRAL POCKET
‘ Ri ‘ht S ' ol L PLATFORM RIDGE FALLS IN. FIRST cmc:.s, - - : :::a::reb
: : — ~ |Core-Rig . 2. SECOND cIrCLE . : e . '
e 6 ‘ . Delta Distance : G 3. THIRD cicie ei'c. SRR 5. ELIPTICAL
- ‘ g = o R 6. NO TWiST ( 82 CoRre)
o o B R PATTERN T T. LEFT TWIST (1 82 coRre)
7  |pattern IR BRI I S ke store . .. :LGJ'TUIWST t1 a2 core)
‘ Twist ' : ' | - , i - 2.LEFT stope S : NO s,,MlS,ERN ‘
| slands LI 3. RIGHT stope . o © 6. TWIN LOOP CORE READING (an ascending
8 Islan fl‘ A, UNUSUAL PATTERN o e mside, same as Loop; tracing same as
’ = : : ' L L ‘RIGN,T ASCENDING LooP
S o , e | g 3.4, Loop PATTERN BREAKDOWN (refer to . 2.LEFT ASCENDING Loop
L ‘ . " ' ‘ : s Chart 0T for Loop & Whorl Core reading ) 3'H.°R!ZO§TAL )
s : ‘o. PLMN T'(PE L . 7. .PATTERN READING
- L TENTED Type L - ; ::Zf:::ul.
| . 2.CONVERGING Loop : ; - ‘s.cowosne
Y B, CENTRA OCKET TYPE . :
T oo 3. CENTRAL PO ol ISLANDS in first circle §
L , i . 4. NUTANT LooP : | - ‘ O NG iSLAND
e e ,' 5. uuusum. : I I ONE IStaND | | !
b o A © 2.TWO ISLANDS o
’ o 5 WHORL TRACING K o RN > 3. THReE on MORE 15LANDS ;
; . INNER - _ ’ R SCARS in first circle f}
L R R R L. SCiR IN FIRST CIRCLE
I ' ,z'»“""m , S . B ; 2.0UT OF CIRCLE — aABovE CORE
: S.outer - ' AR . 3 RIGHT OF coRE , A
~ - SJUNABLE To Taack , - ~© 4. BELOw core ~ ' o
i 9. DAMAGED DELTA : » ~ B.LEFT oF cone '
§ ) S S §. OUTSIDE 8ACK OF pELTA
' . o g T ‘MOTE: REGISTER SCAR cLosEST 1o
.CHART B o CIRCLE . =
N O , s ' SR . , ’ 9. DAHAGED DELTA N Loop : -
_ : P NOII : SR 0. KO sCAR L e
L




B-8 The Nassau System

A four-digit cla551f1catlon scheme is used by the Nassau
The«four—dlglt code for

County, New York Police Department.
. The cla551flca—

each flnger is preceded by the finger number.
ribed by the four characters include the

pattern type, ridge count -for loops, tentedkarch type, ridge
count for whorls, core type,. and delta type. Exhibit B~10

indicates the four-character coding scheme for each of the
The first dlglt describes the ba51c

tion parameters desc

basic pattern‘types.
pattern type. The second digit is used to represent the type

The third dlglt is used to indicate the type of
In -the case of tented

of pattern whlch é

of core.
delta in the case of loops and whorls.

arches, the third dlglt represents the type

forms the tent. The last digit represents the ‘ridge count for

loops and whorls. Whorl patterns are classified tw1ce. ‘First, 4

the ulnar position is coded and then the radlal posxtlon is oy

coded. In addition, double loops are also coded twice.

B26
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Exhibit B-10:

Flngerprlnt Cla551flcatlon System

The Nassau County P.D. Single

Ist  Digit 2nd o/gir' 3rd wgir 4th Digit
| O Right hand OThumb 3 Ring 0O One 3 Four
0 AMP — | Index |4 Little I Two 4 Al
‘ i Left hand 2 Middle 2 Three
| 0 PLAIN (o] o
| ARCHES | TENTED 0-~l3-2]6 7
' 4|7 o]
2~.15 22 | Bomes
2 LooP. o N _ISMMA o= 0 No count
: —<
'NACIEMMM 11 103
ranN'm@m) ' = |2 4 ts
3 LOOP  , I3M(iNM|8 T 3 6 to7
4 ' ‘ 12 — g
mymym) 9 Others | ™~ 4.8 to9
. ' ——“-—0—-"—‘—-—‘-‘/
4 cpL \0 oX-X¢ 3 . 5 10 to I
S :
‘ - @ e © . 6 12 to I3
5 CPL / I 8% 8 4_________.___._\( 7 14 to i5
\
- : 5 orm 8 i6 to I7
thers ‘ »
6 0L 2 O § 9 9 18 8 over
. C i :
3 @ @ Yol ?Usgggc:vr::::; core:
' 4 . — 2. (‘::ndel x;iner posifion
‘ ’ ount first
7T W 1a 2 g & é 3.Code radiol position
couc:funr gexi") ond circle,
- nting Double Loops:
5 N\ o
e B L o
- an i
16 0thers ) din:trio:. upward
. 0 Rith hond { O Thumb 3Rin§ O One 3[;7;)”{
9 SCARRED - lindex | 4Little ! Two 4 All
| Left hond 2 Middle 2 Three |

B27
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The Oakland Classification Scheme
loyed by the oakland, Calif~

B-9
The classification scheme emp
hree digits to describe the

+ . t
rnia Police Department uses '
. tracing for whorls, plain

for loops, |
ridge count for whorls, whorl sub-

appropriate fingex.

pattern type, ridge count
arch type, tented arch type,

pattern, and loop sub—pattern for each
11 indicate how the parameters are de-

The first digit is used to describe
loops, and ‘whorls. The

The tables in Exhibit B~
scribed by the three digits.

pattern, for example, arches,
~pattern within the basic pattern

etc. The thlrd digit is used:
to descrlbe the rldge count

the basic
second digit descrlbes the sub
such as plain - arch or plain loop,
to describe the slant of the archi.

in the case of loops, whorls and dual ‘loops.

For acc1dental type
the third digit

patterns or indeterminate or mu
coded as a 1.

is not used and is always

B28'

tilated patterns,

Exhibit B-11

The Oakland Single Fingerprint Classification Scheme

¥ T BASIC PATTERN

#11 arcw

Plainyor

SUBPATTERN

Plain arch including plain
arch reference any other
pattern. :

SLANT

‘No apparent slant

or not appreciable,

deflnlte

5
k",'/‘

' Tented arch 1nclud1ng tent

reference any other pattern}

Deflnlte

‘tendency
‘down and

right,.

or obviocus.
slant or

to slant
to the

.Definite

tendency
down and

s;aht.of
to slant
to the left.

©
nidan,,
.

?‘BAsxc PATTERN

. SUBPATTERN

RIDGE CQUNT

jiﬁ- nght SlOpe

| Normal plain loop without appre-

without convergencies. (All
Nutants are classified as a
nunber 4,) '

1 1-3
Loop ciable convergency of rldges in
pattern area. 2 . 4-6
553& Left Slope Loop pattern'with.fairly prominent | 3 7-9
1 Loop te very noticeable convergencies n T5-15
' of a type other than type 3 or 4 —
below. 13-15
Loop having converging ridges giv- 16-18
ing pattern the form or appearance 19-21
of a Central Pocket, or print ——
should be reference to Central 8 22-25
_Pocket type as it may be one.,
. 91 26 and over
Nutant loop -~ whether with or o Indeterminate

B29
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Exhibit B-11

| that pattern formed of almond

ALMOND type of pattern or ridge
structure, Overall effect is .

9 26 and ovex

shaped circuits.,

o

0 Indeterminate.\

oot

' Whorl should be réferenced to

Dual Loop as it may be one, and
this reference seems a better

code that others for that reasond

iy g

L e o b

T M o o St R R

e

B30

Finger missing or mostly
missing or not printed
due ‘to injury, etc.

'} quate coding formula:
| othexwise ‘ .

kIndetermihate due to poor]
inking or other factors
and unable to assign ade-

‘ (Continued)
Exhibit B-11
(Continued)
8 | BASIC PATTERN . SUBPATTERN RIDGE COUNT
BASIC. PATTERN SUBPATTERN RIDGE COU : . o : ' ‘ : o
o | ' : ~ard : = Pual Loop pattern ‘ 1 | INNER Tracing 1 1-3
Right Slope 1 { "Classical" Central Pocket form; | 1 - 1-3 (2 deltas, 2 ‘separate S : 4 -
Central Pocket | | that is, mostly loop pattern but |— - ] .~should§r to 2 looping ' | 2 | MEETING Trécingv‘ v2‘ 4
with small valid Central Pocket | 2 © 446 ~formations, etc.) —— ) 46
formation in core area. (Includes ' — 3| QUTER Traci £ '
Central Pocket reference loop.) 3 7-9 - acing - 3 7-9
" T . 4 10-12 4 10~12
Left Slope 2 | Central Pocket more whorl-like ‘
Cent;al Pocket | in shape or forw in which "loop" 5 13-15 5 1315 -
character of print may not be -
so ocbvious. (Includes Central . 6 1€-18
Pocket reference whorl.) 6| 16-18
| 7| 19-21 7 19-21
' -8 22
8 22295 2225
T : 91 26
9| 26 and over and over
L 0| Indetermi
0 | Indeterminate |1 - v - minate
: ~ Accqi ‘ . -
BASIC PATTERN SUBPATTERN RIDGE COUNT piéigiﬁtgi Eﬁ:te - Accidental pattern type |1 |added to pro-
: - ; , , at r- er FBI rul - ;
Plain Whorl Very ROUNDISH Central pattern 1 1-3 minate, mutilated, Eional p;?n:: and excep V%de a fgll
Inner Tracing area Or shape. ‘ etcs * flggerpilnt
~npner L 4 | | 5 4-6 : : : code. (All
. - Pattern shows mutilation Basic Pattern
Plalg Whorl ] Normal OVOID shape to pattexrn. 3 79 or damage by scar, cut, "0" will have
Meeting Traciy ‘ ' §tc., which prevents a "1" in this
— 4 10-12 1nterpr8tation of basic column.
Plain Whorl OVAL type (e.g., 3X to 4X high _ pattern type on coding
Outer Tracing as wide, central circuit part). |5 1315 adequately.
6 16-18 Ridges so reticulated or
Very LéRGE OV%L ﬁe.g:,‘6xkor ' - type not clear. (Unable
more high as it is wide, 7 19-21 , to adsion oattern &
0 . ‘ ({ e
central circuit). - — on this basis or unzgle
8 22-25 to adequately code.)

B31 i




A
A# g{‘
B~10 The Berkeley System ’ ,
! v Y i - Exhibit B-12

BERKELEY POLICE DEPARTMENT

The Berkeley,vcalifornia Police Depértment_gmplbysza"'
_BERKELEY;'CALIFORNIA‘_

" three-digit spedial*fingerprint/classification”scheme'in conjunc-
tion with their Miracode search andfretrieval]équipment: ‘The ‘
three digits are used to dlaésify‘the.pattern'tYpey‘the ridge

N Sl e R

FINGERPRINT CLASSIFICATION CHART

count for loops, the tracing for whorls, plain arch.type, tented ~ § FIRST DIGIT sECoND DIGIT ' | :
arch type, the ridge count for whorls, and the ‘core’ type. Ex-  ————— — - C 2T
hibit B-12 indicates the coding scheme: employed to classify the ‘?wla Arch - i. Plaiﬁ'Arch | ;
various patterns. The first digit indicates the basic pattern | o 2‘ o poon
type. - The second digit describes the sub-classification or jé * ATSR LR visht slant | i
sub-pattern of the particular finger.and the third digit de- § . Rreh with left slant
scribes the ridge count in the case of loops and whorls and is 1 4 Piain arch with’fb t
bes v ‘ se of - wh . B . : : eatures
set to 0 for the axch. patterns. " ' | T 999Stive of tented axch
2.4 Te 7 i 4 i :
2 nted Arch | 1. Spoiled Arch--Ridges in centdr Always Zero (0
. of arch form a definite upthirust, o
2. Definite upthrust rising e
~rising &
‘ central plane. g’tbove
3. Spbiled‘ioop right .
. ght slant,
A ccre,.lacksvéelta. A
4. Spoiled loop 1eft,slan¢; as in #3
c . ‘ . . ) YE ' ’ .
5. Spoiled 1oopz right slant, spoil
| 4 due to associated loop ridges
. running outside pattern area,
good delta. '
6. Spoiled loop, left slant} &élin'#s
{'7. Spoiled loop, ri | i
i : , right slant, spoil
: -dgettg iack of delta and éssg—
ciated loop ridges runnin ide
pattern area. . 7 out51Qe 3
8. Spoiled loop, left slant, as in #7. ?
N o 9. Recurves that attem ‘ |
» | _ ¥ pt unsuccess-
E// , o fully to make a whorl. T
T T T P y E C 0. Patterns that do not conform to
T p39 - SR R IS o o . 1-9 above. , ' : r
“B32. o . A EETN—— ' : - ' | o
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Exhibit B~12

Continued

BERKELEY POLICE DEPARTMENT
BERKELEY, “CALIFORNIA

G B FINGERPRINT CLASSIFICATION CHART

_ : '" ‘ Third Digit--
First Digit Second Digitf-Loop Core Type Code ngt

U Tmaw WA AAA DD\ E
" 227 ?@j
. A |3 e
" DM //7
7/ /i

w DDA 2 /

0. _ODDITIES . | S e

LA

T S A G L

JO0F4




S

* o

All- "F:lg" notations refer to illustrations fron the FBI Hanual,
YThe Science of Fingerprints.''

4:35,[‘ , i S B ) .
- Exhibit B-12 Continued
i Z ' BERKELEY POLICE DEPARTMENT:
ow BERKELEY, CALIFORNIA
Lo - FINGERPRINT CLASSIFICATION CHART
o ¥ P Third Digit--
i Second Digit-~-Core Type Trace/ Count
e - T&C from core to
 :1 b O @ left delta
0 @ 5O © @7 -2 1-10-16
' © ¢ s wo
B 5. M-10-16
0 @ ¢
6. M-17%
; © @@ © 5
b 8. 0-10-16
: D) q @ C) 9, 0-17%
6, Whorl--Center ‘ '
~ Pocket . @ G 6
Loop--Right ﬂ — USE LOOP COUNT
Slant ﬂ % , W oop core
1. Whorl--Center :
Pocket Oddities
Loop--Left Slant ‘
Use loop count to delta closest vertical loop
‘:8' Ehog;l--Dmble. (delta that loop leans towards). If cores 1. TInner whorl
g are on a horizontal plane, use lower core 2. Meet whorl
; and count to delta that loop faces. 3. Outer whorl
)
9. Whorl-- 1‘.\' All loop over " pattern 1. Inner whorl
~ Accidental 2. All other accidental whorls 2. Meet whorl
. 3. Outer whorl
0, Mutilated , 1. Probable pattern
! Ppattern 1. Mutilated and scarred before scarred or
: , » mutilated.
‘ 0. Amputated

e

S



B ~11 The Richmond Classification System

The classification system employyd by the Rlchmond Calif~

ornia Police Department uses up to five characters to describe

the pattern type, the plain arch type, the tented arch type.,

the core type, the Battley measured core to delta dlstaﬁce, the

Battley measured terted arch measurement, and the Battley
Exhibit B-13 describes the fields

The first field is the basic

measurement for the core size.

"of the classification scheme.

pattern type, the second field is used principally to- indicate

the flow direction of the pattern, . usually right or left, and
can use anywhere from zero to two characters. The third field
is used to indicate distances obtained using the Battley concen-
The one or two character 1ndlcators are the
e concentric Battley circles which’

Exhibit B-14 providés examples

tric circle glass.
"letters correspondlng to th
are obtalned in the measurements.
of the basic flngerprlnt patterns and the classification codlng

associated with them.

~
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LAYOUT OF RICHMOND,

Exhibit B-13

CALIF. P.D. CLASSIFICATION SCHEME

A NU
PIELD INFO%EATION CnginggS
1 Pattern type | bl
2 Arch: Flow direction 0 or 1
Tented Arch: Flow direction 0 or 1
Loops: Flow direction and number of
core splkes 2
Plain Whorl: Slant or spiral direction 1 ox 2
Double Loop: Flow of ascending loop 1 of 2
Central Pocket Loop: Locaticnbdf delta
N | | nearest core 1
Elliptical Whorl: Slant | 0 or 1
Accidental Whorl: Blank Ov
3 Tented’Arch: Height of Tent (Battley S
: : “Circle) ; 1
Loops: Core to delta distance 1
Whorls
Double Leops :
Central Pocket\ Core to left delta
Loops Core to right d a 2
Elliptical ; GhE delea
thrl
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Exhibit B-14

EXAMPLES OF THE RICHMOND, CALIFORNIA POLICE DEPARTMENT

SINGLE FINGERPRINT CLASSIFICATION SYSTEM

A ®

Coding* ) Description

1 PLAIN ARCH '

1L LEFT ARCH - Ridges flow to the left.

iR . RIGHT ARCH - Ridges flow to the right.

2 TENTED ARCH

A-H** Height of Tent (A=-H)

2L LEFT TENTED ARCH - Ridges flow to the left..
A-H Height of tent {(A-H) .

2R RIGHT TENTED ARCH - Rldges flow to the rlght.
A~H Height of tent (A-H)

3L~0 LEFT FLOW LOOP (tore recurve only - no spike)
A-H . Dot on core.~ Location of Delta (A-H)

3L-1 LEFT FLOW LOOP (core one. spike)

A-H Dot on core - Location of Delta (A- -H)

3L-2 LEFT FLOW LOOP (core two spikes)

A-H Dot on core - Location of Delta (A~H)

3L-3 LEFT FLOW LOOP (core three spikes or more)
A-H Dot on core - Location of Delta (A-H)

3R-0 RIGHT FLOW LOOP (core recurve only - no spike)
A~H Dot on core - Location of Delta (A-H)

3R-1 RIGHT FLOW LOOP (core one spike)

A-H Dot on core - Location of Delta (A—H)

3R-2 RIGHT FLOW LOOP (core two spikes)

A-H Dot on core - Location of Delta (A-H)

3R-3 RIGHT FLOW LOOP .(core three spikes or more)
A-H Dot on core - Location of Delta (A-H)

*The first two fields of coding appear on the first line.

Subsequent flelds, when present, appear below the first
two fields.

**L,etters A through H are used to show distance w1th refer-

ence to the circles of the Battley glass.
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3NL
A-H

3NR
A-H
A-H
A-H

41,

A-H
A~H

4R

A-H

A-H

4SL

A-H"
. A-H

4S8R

Exhibit B~14 Continued

' LEFT FLOW "NUTENT" LOOP

Dot on core - Location'of‘Delta (A-H)

RIGHT FLOW "NUTENT" LOOP ’
Dot on core - Location of Delta (A~H)

PLAIN WHORL
Dot on core - Location of Left Delta (A-H)
then location of Right Delta (A~H)

PLAIN WHORL - Slant to left.
Dot on core - Location of Left Delta
then Right Delta (A-~H)

PLAIN WHORL - Slant to Right
Dot on core - Location of Left Delta
then Right Delta (A~H)

WHORL SPIRAL TO LEFT

- Dot oh core - Location of Left Delta

then Right Delta (A-H)

WHORL, SPIRAL TO RIGHT
Dot on core -~ Location of Left Delta
then Right Delta (A-H)

‘DOUBLE LOOP (Ascending loop flowing to thu left)

Left core to Left Delta (A~H)
Right core to Right Delta (A-H)

DOUBLE LOOP (Ascending loop flowing to the rlght)

Left core to Left Delta (A~H)

Right core to Right Delta (A~H)

LAYING DOWN DOUBLE LGOP (Top loo flow to the 1
Left core to Left Delta (A-H) F o8
Right core to Right Delta (A-H)

LAYING DCWN‘ DOUBLE LOOP (Top loop flow to th
e r
Left core to Left Delta (A-H) . tohe)
Right core to Right Delta (A-H)

CENTRAL POCKET LOOP - Left Delta closeést to tﬁe

: > Ccor
Locat}on of Left Delta from the core (A-H) ©
Location of Right Delta from the core (A-H)

CENTRAL POCKET LOOP - Right Delta closest to the core

Locat@on of Left Delta from the core (A-H)
Locathn of Right Delta from the core (A=H)
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Exhibit B-14 continued

ELLIPTICAL‘WHORL (Straight up and down)

B-12 The California Department'of Justice4SyStem

—~

The California Department foJusticé employs a three-

T

#

g

TAEE

:/ﬁ Z—H Depth of innermost'recurve'With dot on top (More fchargcter Classification,schemg to describe p;ttern type, the
than B ring) ¢ lta (C H“ ridge count for loops, the tracing for whorls, the tented arch
C-H Location of Left Delta (C—H Vo r T | o C1e
c-H Location of Right Delta (C-H) typer éh@ thg ridge count for Wh°?1$f Exhlblt’Bblﬁ illustrates
‘ to Left. : the coding scheme employed by this agency. The design is intended
~ - t to Le ' i ; . _
gEH gﬁﬁIﬁglggg 2?O§ﬁnergigg recurve (depth more than «. S0 that the classification pattern of a single finger can be key-
B ring) : ( ) punched into one column of a standard 80-column punchcard. The
: ’ Cc-H) T
Cc-H Location of Lgft Delta L. . ) ) N )
c~-H Location of Right Delta (C-H) classification for a single finger, therefore, can be»egpoded with
‘ : riaht two characters from a‘ba%e 12 system. Duplicaticns such as 1-1
- t to Right S ; - e At .
Zﬁﬂ ggilgilggg gﬁogﬁnergégg recurvg (depth more than or 2-2 are not a;lowed because of thefimposslblllty of punching
v B ring) Lta (C-H) the same number twice in a single column of a punchcard. Loops
. C_ »1 ‘ . . . ) >
c-H Location of Lgft Delta A . .
Cc-H Location of Right Delta,(C-H) are classified as indicated in thevupper part of the exhibit.
, , : Right slant loops with a ridge count between 1 and 4 are classi-
8 ACCIDENTAL WHORL

fied by punching the number 12 and number 1 in the column that
corresponds to the finger of interest. The pattern continues as
indicated for right slant and left slant loops. For whorls, the

O e i
ettt .
e STy

BAO e

" ' BT
i e, oo oo e st ! g - SN FORES £

codes indicated in'thq“righthand'column are used to denote the
ranges of ridge count from the core to the left delta (as indi-
cated in the left column) and from the core to the right-delta
(as indicated in the center column). Other«patterns are

classified as indicated in the bottom of the exhibit.

B4).
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| Exhibit B-15
CALIFORNIA DEPARTMENT OF JUSTICE CODING SCHEME

, | LOOPS ..
Right Slant i ., Left Slant
Ridge Count Code 'Ridge Count Code
1 thru 4 —=---- 12-1 1 thru 4 :'=-==-- 12-6 ,
5 thru 8 ~==—=- 12-2 5 thru 8 =~-==~ 12-7 .
9 thru 12 =~=~=- 12-3 9 thru 12 ~--~ 12-8
13 thru 16 ===-- 12-4 13 thru 16 ==~~~ 12-9
17 plus =~—w===—=- 12-5 17 plus ====~=- 11-0
WHORLS ‘
Left Count Right Count Code
1-5 ~emmocanm e - 1=5 =m——mmmmmm 11-1
1-5 =emommm - 6-10 ———mmmmm——— 11-2"
1-5 ~~—==mmemme=e 11-15 —==——~=-—--- 1]1-3
1-5 mmmmm e 16=20 =m=mmm————— 11-4
1=5 e mmomm e e 21 Plus =~=~mm=we—m 11-5
6=10 ~=———m————— 1=5 e 11-6
6=10 ~wm—m——m——— 6-10 =~wmmm—e———— 117
6~10 ——=——- mm—emem 1115 ~~——mce———e——- 1]1-8
6~10 =———m—————— 16=20 ~===e=—=—m——— 11-~9
6-10 ——=—————m—— 21 Plus ===——————— - 0~1
11-15 —e—e—mmmm R T e T ) )
11-15 ==—smmmmmmie f=]) —m——meem———— (=3
11-15 —===memwee= 1]1-]15 ==cmemmem——— (=4
11-15 =mmeme—— e 16=20 ==—===m=—wmw~—~ (=5
11=15 e oo oeme 21 Plug ——==m=====  0=6
16-20 ——mmmmmmme—  1-5 m———mememe—— 0-7
1620 ~mmm————— 6=10 =mmmmmmmm—— - 0-8 }
16-20 =mmmmmmmeee 11-15 mm=ce——————— 0-9 :
16-20 ~~mmmmimmem 16=20 ~=—=m——————— 1-2
16=20 ==mmmmm———— 21 Plusg ~=—m———=—- 1-3
21 Plus =-=—m———- i I ey
21 Plug ==—=————— 6-10 ~=vvee——eee—  ]1-E
21 Plus —====we—— 11-15 ==weemmem———— 16
21 Plus —=—==—e-- 16-20 ==———meemmme 17
21 Plus ---~-———- 21 Plus ——=————=—- 1-8
UNUSUAL WHORLS ARCHES Code
Ridge Trace Code Plain 2-8
I i-9 R.S.T. 2-9
M 2-3 L.S.T. 3-4
0 2-4 N.S5.T. 3-5
ACCIDENTAL WHORLS MUTILATED Code
Ridge Trace Code : 12-11
I 2-5 AMPUTATIONS Code
M 2-6 , 12-0"
o 2=7
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B-13 Orange County Classification System’

The fingerprint classification scheme employed by the
Orange County, California Sheriff's Department is a six-digit

numeric system used in conjunction with the Miracode storage and

retrieval equipment. The classification parameters encoded are

the basic patﬁern type, the ridge count for loops, the tracing

for whorls, the tented arch type, the core type, the minutia

. ‘ . . .
count for the core, and an indication of scars near the core.

In this classification system the little fingers are classified
only with the first thrge digits of the coding scheme. Exhibit
B-16 shows the breakdowsn of the basic patterns and sub-patterns
and how the information appears in the six-digit coding scheme.
In’the case of ridge count, the numbers. from 0 to 3 indicate

four possible ranges of ridge count. A special combination

Henry-Battley circle disc and magnifier illustrated in Exhibit
B-17 is used in conjunction with the coding scheme description

to determine the third through sixth digit of the classification
code for the fingerprint.

SR
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Exhibit B-16

LAYOUT OF CODING SCHEME OF ORBNGE COUNTY

v

SHERIFF'S DEPARTMENT

Pattern Digit | Digit | Digit | Digit | Digit
_ 1 2 3 4 | 5
Amputation 0 - - Lim -
Right (Left) Slope Loop 1(2)
Ridge Count 0-3
Core Type 0-9
Left Ridge Tracing 0-6 0-6
Right Ridge Tracing
Scar (if any)
Plain Arch 3 0 - - -
Tented Arch 3
Sub~-pattern 1-3 - - -
Plain & Central Pocket Whorl 4(5)
(Douirle loop and accidental
whorly
Delta Tracing 0-3 |
Core Type G-3.
Left Ridge Tracing 0-6 4
Right Ridge Tracing U-6
Scar (if any) '
Mutilated 6 - - - -
Birth Defect Deformities 7 - - -
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A.

B.

D

N
f%&
Exhibit B-17

N Circle Disc and Magnifier Used
in the Orange County Classification System

%.

The red center dot of disc is alwa
L : ways placed on top
annexrmost upright recurve of core. i oF the

T?e inner disc circular line is the area within that is
first checked for step 3 in loop coding and is the tracing

line for the ridge characteristj i -
1 10S
and whorl coding. in steps 4 and 5 of loop

T@e gecond disc circular line is the second area checked

Ylthl? for step 3 in loop coding and is also the iimit line

in which the ridge characteristics may appear in steps 4 i
2nd 5 of loop and whorl coding. e :

The disc hairline is aligned along the axis of core for

step 3 in loop coding and steps 4 i
foaing. 3e] and 5 of loop and whori

s
Lt
-



B-14 Honolulu Classification Scheme

A three-digit classification scheme is employed by the
Honolulu Police Department to classify the pattern type, the
‘core type, and the minutia code rela&ed to the core. The first
digit is used to describe the basic pattern type as illustrated
in Exhibit B~18. A special disc, which is a modified version
of the Henry coding disc is employed to determine the second
and third digit of the classification scheme. The disc has one

line drawn through the center of the viewing glass which is
A second line is drawn exactly 1.5 milli-

called the base line.
meters above the base line. .The top line is placed directly
within the center of the innermost recurving r;dge.

The location of the shoulders of the innermost recurving ridge :
and the baseline are critical aspects of the coding process as :
all rods or ridges are considered. The purpose of this proce-
dure is to provide consistency in interpretation among various fw
clasgifiers. The second and third part of Exhibit B-18 indicate
how the second and third digit of the classifigation sc¢heme are %

determined from the core type and the core minutia.

N

S ek,
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Exhibit B-18

HONOLULU CODING SCHEME

,PHASE I. PATTERN TYPES
VALUE PATTERN
1 PLAIN ARCH
2 TENTED ARCH
3 RIGHT SLANTED LOOP
0 LEFT SLANTED: L.OOP
%ﬂ 'WHQRL (plain and central pocket 160p whorls)
5 NOT CLASSIF;ABLE (improper recording of print) "
6 DOUBLE LOOP WHORL (must have two independent
recurving ridges and shoulders and only the
core of the upright loop is considered)
7 ACCIDENTAL OR ODDITY
8. SCARRING (pattern cannot be determined)
AMPUTATION
NOTE:

digit on PLAIN and TENTED ARCHES, UNCLASSIFIABLE prints
ACCIDENTALS, SCARRED prints and AMPUTATIONS. | '

' B47
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Exhibit B-18

PHASE II. CORE TYPES

CORE EXAMPLES

41

42

51

71

8l

fu—:mwmr,'mlmmﬁﬂwﬁ it
!

At ol Sarom iotove s

Continued

", : -
- . A

Core type in which the area within the
/innermost recurving ridge and base
/ is void of any rods or ridges.

line

above
the

Core type in which one rod extends
the base line into the area within

 innermost recurving ridge.

-
Pl

Core type in which one rod extends above
the base line and touches the top of the
innermost recurving ridge. T

Core type in which two rods extend ghove
the base line into the area within the
first recurve. Both rods must either
touch or not touch the top of the recurve,
Phase III of the coding process is elimi-
nated when this core type is encountered,

Core type in which an abutment is present .
on the innermost recurve or in which two
ridges converge within the innermost re-
curve, Both may or may not touch the re-
curve and must be above the base line.

Core type in which three or more rods ex- /
tend above the base line and into the area {_
within the first recurve. All rods must =
either touch or not touch the recurve to _

be considered.- ' - =

An oddity or core type
placed into one of the
categories. Phase III
process is eliminated.

which cannot be
aforementioned
of the coding

N
(r

Core type which cannot be interpreted as
a results.of scarring. Phase III is

- eliminated.
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CORE EXAMPLES

PHASE III: ' CORE CONSIDERATIONS

Absence of any ridges extending
above the base line between re—
curving ridges 1, 2 and 3. Tn

the second example, the ending

ridge between ridges 1 and 2
does not extend above the base
line and is not considered.

Presence of an additional ridge
extending above the base line and

on the right side of the core

between recurving ridges 1 and 2.

Presence of an additional ridge

extending above the base line

and on the left side of the core
between recurving ridges 1 and 2.

PreSence of an additional ridge
extending above the base line and

on the right side of the core
between recurving ridges 2 and 3.

Presence of an additional ridge
extending above the base line and

‘ 123 123{”)

I/f-\\}\ /)?\\
AL
B T[R)
R

123

on the left side of the core

between recurving ridges 2 and
3.

[

If additional-ridges extending‘ébove the base line are presen
on both the right and left sides of the core in amy of the
aforementioned categories,

the yidge on the right side will

take preference and the appropr@ate value assigned, '

Exhibit B-18 (Continued)
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B-1l5 The Five Finger Classification System

The Five Finger Classification System and slight modifica-
tions of it are used by the following agencies who responded to
the survey questionnaire: - '

Los Angeles Police Departmént-

Los Angeles County, California Sheriff's Office
Dade County, Florida Public Safety Department
Kansas Bureau of Identification ‘

Boston, Massachusetts Police Department
Minneapolis, Minnesota Police Department

East Orange, New Jersey Police Departmént»

e o 2 0 0 0 0 o

New York Division of Criminal Justice.Services

The Baltimore, Maryland Police Department is planning to
ugse the Five Finger Classification Scheme in a latent fingerprint
identification system which they will be implementing in the near
future. In the Five Finger Classification System, the only para-
meters employed are the basic pattern type and the ridge count |
for loops. The inked fingerprint impressions for the right and
left hand are maintained on separate cards for each subject in
the file. The basic classification consists of five digits indi~-
cating the pattern type observed iﬂ»the five fingers whose
fingerprint images ars on the card)é‘Thg various*p?ttern types
are assigned numerical symbols accogding to the following table.

Patterr Type Numerical Value

Amputated Fingex .
Tented Arch '
Right Slope Loop
Left Slope Loop

Plain Whorl and Central
Pocket Loop

e Double Loop '
Accidental

Scarred or Mutilated
Pattern

© O U s W N H O
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The filing sequence for each hand is from 00000, 00001,

00002, and so on to 88888. 1In areas of the file where large

accumulatlons of cards occur, such as in the all loop sections,
subdivisions may be made by ridge count or ridge trace. For -
example, . in an all loop section, the FBI extension method for

this system suggests that values of 8, M, or L, for small, medium
1

or large, be placed over the classification for the pattern of

the index, middle, and ring fingex according to the ridge count

of the particular finger. Exhibit B-19 gives the range of ridge

coun§ value which results in assignment of the small, medium,
or large. characteristic to the respective fingers
sions of this system are possible.

Other exten-

: For example, the Boston Police
epartment also includes information concerning the ridge count

on the thumb and little finger.

B51
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‘B-~16 The Datum Classificaﬁion System

The Datum single print classification code. was a§§éloped
for use with an automatic search and retrieval system being
installed in eight cities in the State‘of New Jersey.‘ The re-
spondents to the survey questionnaire who will be installing
this equipment were the cities of Elizabeth, Jersey City, Newark,
Paterson, and Trenton. In the Datum scheme, eight characters are
used to deséribe the pattern type, the fidge“count-for.loops,
the tracing for whorls, the tented arch'tybé,'core type, delta
type, the scars near the core, and the island count. The
classification scheme can” be described in terms of the matrix
shown in Exhibit B-20. Along the vertical column are numbers
from 1 through 8 which indicate the eight characters in the
classification code. Along the horizontal direction are the
numbers 0 through 8 for the basic fingerprint pattern. The
first digit indicates the finger number. and the second digit
indicates the pattern number as shown in the exhibit. The third
and fourth digits are used to describe the core type for each
particular pattern. The fifth digit is used to describe the
race of the individual and whether or not there are islands in
the loop pattern. The sixth digit is used to describe the delta
in the loop pattern or whorl tracing and the seventh and eighth
digit are used for loop ridge count or delta descriptions.

Exhibit B-19

Five~Finger Classifigation System
Ridge Count Exten51@n.Codlng _
Scheme for All Loop Portion of File

INDEX FINGER

Ridge counts 1 to 5 aréjgiven the value of S
Ridge counts 6 to 12 are given the value of M
~Ridge counts 13 and higher are given the value of L

MIDDLE FINGER

Ridge counts 1 to 8 are given the value ofVS
Ridge counts 9 to 14 are given the value of M
Ridge Counts 15 and higher are given the value of L

RING FINGER .

Ridge counts 1 to 10 are. given the value of S
Ridge counts 11 to 18 are given the value of M
Ridge counts 19 and higher are given the value of L

e
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Exhibit B~-20
Datum Classification System Coding Scheme

FINGER' ,
WUMBER : _ 1 <
USE THE FINGER NUMBER FROM FINGERPRINT CARD =1 10 =0
: g - RIGHT TEFT PLAIN WHORL DOUELE ACCIDENTALS SCASRED
3 [ameU : N ARCH “FENTED , ]
(PATTEEN [AMPUTATION| PLAIN AR ERCH SLANT SLANT or CENTRAL - WHORT, oR
: ‘ LOOP . 1,009 POCKET LoOOP | . LOOPS MUTTLATED
corE ' ’ ) .
TYPE : sCrR SCAR , PATTERN
) O=None O=None - ;:!R?ST
A=scar Jescar LOOP CORE = TYPE WHORL, paia | APPEARS
Appears Appedrs ' CORE g}é P
Use Loop Core Chart TYRE : ‘
: : Use Chaxt | Use Chart
CORE TYPE TENT WHORL LOOF
_TYPE ISLANDS “|1=ypward Thrst{ LOOP CORE TYPE CORE TYPE
O=No Islands 2=Angular . TYPE. CORE
1=Islands 3=R/Slant Loop -
. 4=L/Slant Loog ;
ISLANDS WUMBER OF ISLANDS IN CENTER CIRCLE
RACE B M0 eusne NONEaureassiossesnnacsaness 5" U : g
O=Black 0=Black 0=Black L ::l::‘.-cuc .oNE--....---’.-.‘.-..--n-.--.::6‘:: B o=Black . 0=Black
S=White 5=White S=ihite A 2% cee s THO v e nansntaannenaeaen "7 T S=White S=Thita
C "3"..ceu. . THREE OR MORE..caeeccacaess"8" T
K 4%, c.u..ANY ON CORE.eu.oiorsssoasasd” E
§§2§A 7 WHORL TRACING
W/TRACE DELTA TYPE O=Unable to trace
: l=Inner
, . Use Delta Chart ZeMeet
- _ 3=Outex
L/RIDGE -
comt & LEFT DELTA TYPE
W/DELTA | -
'7 ‘ Loop Use' Delta Chart :
L/RIDGE ,RIDGE
COUNT & ;
RIGHT DELTA TYPE :
W/DELTA COUNT
& 8 ‘ - ) Use Delta  Chart J J
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Exhibit B-21 )
The Cincinnati Classification System Coding Scheme
FINGﬁRPRINT CHARACTERISTIC CHART
COLUMN #l COLUMN #2 COLUMN #3 .COLUMN #4 COLUMN #5 COLUMN 6
Finger Number Pattern Type Ridge Count Core Type Delta Type Delfa Ring
' ‘ ) or Tracing Numbex
Right Thumb = 1] Amputation =10 No code used =0 No code used = O No code used =0 No code used = 0
Right Index = 2
3"‘9’* Middle = 3 Arch = 1 No code used =0 No code used = 0 No code used = 0 No code used = 0
Right Ring = 4
Right Small =5 : Angular =1
Left Thumb = 6| Tented Arch = 2 Upthrust = 2 No code used = 0 No code used = 0 No code used = 0
Left Index =7 , Loop =3
Left Middle = 8 Right slant 1_3%9%—%%%1 =5 Use laop core; -~ Use delta type; - Use delta ring;
Left Ring 9 -loap =3 4-5 = 9 12-13 = & see Column 3#7 see Column #9( see Column #9 |
Left Small = 0| Left slant  _ 4 g:g f 2 i;}:;‘i f Z Use loop core; Use delta type;- Use delta xing;
: loop - - - see Column #7 see Column #9 see Colunin #9
. 22 out =9
"Plain whorl %%n_i%igﬂﬂ =1 Use whorl core Use delta type Use delta ring;
and central = 5 Meet _ 5 see Column #8 " in Column #9 see Column #9
pocket loop out e 3 see rule #2
Double loop 6 ?Xr;?———m =1 Use loop coxe Use delta type Use delta ring;
whorl T Mget = 5 in Column #7; in Column #9; see Column #9
Out - 3 see rile #1 see rule #f2
: : Use delta type . o
Accidental =7 No code used =0 No code used =0 in Column #9: Use delta ring;
see Column #9
. see rule #2 ,
Scarred or we red No code used =0 Use delta type Use delta ring
matilated = 8 ]?)e fpr:.n casp .: if evident; if if evident or
pattexrn .gret? éf L " not code as a approximate ring
evident; it no sCar. number.,
use numeral 8

A Shortfnidge )

All other cores not
conforming to above

examples,

‘w7 conforming to : 0
above -7~ ‘ // use inner number on the delita
‘ examples. l ring,
, ' l If delta does not appear on
-8- Scarred in core, g rolled impression and is beyond

!
’ , ! Note that some whorl cores run
B . , clockwise while others run in
M0 000+ e | S =e
‘ Two Ridges ' | ) :
| 3 Also note that some cores are :
- A pIRE i FimsE ::i::gdwhile others are more ‘
G 2 . cbeceg st cou R
{ -5- nearest to center __ Cores do not need to be per-
:;geifiﬁzgnc of \ [ fectly round. If core resem~
. . bles cing}e,‘that is enough.
-6 Q;z G§z | Qil (:i/ -6~ Scarred Delta In general, Henry Rules always
) | ’ apply, except those c anged by
fast rules above, N
All other cores not l DELTA RING |

areas, the drawings at left are
to be used as guides. .

; coLmar 39 RULES TO FOLLOW
i. Use highest rising core:
DELTA TYPES if equal use left core.
) 2. Alvays use left delta when
Bifurcation 7/ attempting to determine
. ’ type of delta or delta
. ring position, )
An abrupt 3 Appendagea‘and bifurca
» ; tions
Ending Ridge / do not spoil recurves in
. the core area.
4. Rods must come to the
A Dot )l/r shoulders to be considered
. Ty ‘ !
’ When attempting to define core
f/

If delta ring falls on the delta,

number 6 ring code as scarred

delta in #7 ring.

P




B~18 The Texas Departménﬁ of Public Safety Classification Scheme
- | Exhibit B-22

The Texas ﬂepartméht of Public Safety, Identification and
' Criminal Records Division has developed a single fingerprint

classificaﬁiggmgzgtem for use with the Miracode search and re-
or In addition to the Texas Department of Public

THE TEXAS DEPARTMENT OF PUBLIC SAFETY CLASSIFICATION SCHEME

trieval equipment.

R g

R A SEEE 2 e N

the minutia count for the delta.
the fingerprint parameters are classified into the six digit

coding scheme. The Battley glass is used for measuring infor-

mation concerning the core type and minutia.

T A kb

Austin Police Department

Galveston Police Department
Harlingen Police Department
McAllen Police Department

e ¢ ¢ 9 ¢

Six characters are used to describe the pattern type, the

' core type, the delta type, the minutia count for the core, and
Exhibit B-22 illustrates how
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Brownsville Police Department
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Safety, the following five respondents from Texas also employ O
this equipment and coding scheme: DIGIT 1 DIGIT 2 DIGIT 3
ENTIRE PRINT COMPLETE 3/16" CIRCLE COMPLETE 3/16" CIRCLE
PATTERN TYPE CORE_TYPE NO. OF IDENT. POINTS

- Ampt,

- Arch

- Tented Arch

- Right Slope Loop

Left Slope Loop

~ Plain Whorl

~ Central Pocket Whorl
-~ Double Loop Whorl

- Accidental

~ Mutilated (can't read)

COIR UL WO
1

~ Y Plain recurve
(M Recurve with 1 rod
M Recurve w/mult. rods

1 -

!

0

1

2

3 Any spoiled recurve
4 -G) Clockwise twist
5

6

7

8

9

~(@ Counter-clockwise twist

~ () Complete enclosure
~& Non-conforming
~A. Upthrust

~  Scar

0

1l -~ One & Two

2 Three & Four
3 - Pive & Ssix

4 - Seven & BEight
5

6

7

8

9

H

- Nine & Over

- Scar

DIGIT 1
POINT NEAREST CORE

COLUMN II

DIGIT 2

DIGIT 3
"POINT NEAREST DELTA

TOP HALF OF 3/16" CIRCLE

COMPLETE 3/16" CIRCLE

TOP HALF OF 3/16" CIRCLE

. TYPE OF IDENT. POINTS DELTA TYPE TYPE OF IDENT, POINTS
0 ~ No ID points or scar 0 - Ridge dot 0 - No ID points or scar
1~ End%ng r%dge right * 1 ~-= Bifurcation 1 - Ending ridge right *

2 -~ E§d1ng r%dge }eft * 2 - Ending ridge 2 - Ending ridge left %
3 - B%furcat%on right 3 -—\ Ridge 3 - Bifurcation right
4 - Blfurca§1on left 4 -—% Enclosure . 4 - Bifurc¢ation left
5 ~ Short ridge dot 5 -  Non-conforming 5 ~ Short ridge or dot
6 ~ Island ' & - 6 - Island
7 - Blfur'w/éndlng r%dge(s) 7 - 7 ~ Bifur w/ending ridge (s)
8 -« Dbl Bifur same ridge 8 - 8 - Dbl Bifur same ridge
9 ~ Dbl Bifur two ridges 9 - Scar 9 - Dbl Bifur two ridges
or more or more
* - No attachments
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B-~19 The Del-~Core System

Exhibit B-23

. ' The Del-Core System is used by the Vermont State Police PARAMETER CODING FOR THE DEL~CORE CLASSIFICATION SCHEME
in their latent fingerprint identification system and uses up g :
to four characters to describe the pattern type, the core to kf PATTERN Pgi%ggY SEQONDARY SUB-~SECONDARY
delta distance, and the core size. In the Del-Core System, ik ; R = CLASS CLASS (THUMBS ONLY)
the Battley reticule is used for making measurements on the ’} Arch , 1 —-— e '
fingerprint image., This classification system was developed 55 Tented“irch 2 s
. by the ppllce departments in Cénada and adapted.for usg by i Radial Loop 5 Core-Dpalta _

the Vermont Department of Public Safcty. In this system, the distance
thumbs and the index, middle, and ring finger are all classi- : Ulnar Loop 4 (A~H) _—
fied but the little fingers are not. The fingerprint images }} Whorl ‘ ' %} Core Size Core-left delta (A~
are made on specially perforated cards so that the thumb print {1 Central Pocket Loop 6 (A-H) {Core-right zelza(?g§£)
of each hand can be detached and separated from the prints of ;; Twin Loop 6 Upper inner-
the remaining four fingers, thus a set of ten fingerprints most ascend-
results in four separate cards which are filed in four separate | iggeiogﬁn:g_
files. There is a file of left thumbs, a file of right thumbs, Bl most recur-
a file of cards containing left index, middle, ring, and little : g::s:ngfng
fingers, and a file of cards containing right index, middle, . e loop distance
ring, and little fingers. The thumb cards and patterns are ‘%’ (A-H)
classified with up to four characters while the three fingers - é Acgiggggiieor .
classified together are so done with a two character code. ¥
Exhibit B-23 shows the parameter coding for the Del-Core classi- % Scz;;sgaggd g
fication system. The left hand column indicates the various s
patterns that appear in the fingers. The second column indi~ -
cates the first character of the coding which is the standard é
numerical indication of the basic pattern type. The third column
indicates the secondary classification for those patterns which
are given a secondary classification. The fourth column shows .
the sub-secondary classification which is the two-character code ?
applied only to the thumbs which display either whorl or central :

; pocket loop patterns. These two characters represent the two ;

; distances indicated in the exhibit. .
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B-20 The Noxfolk System

The Norfolk Classification Scheme is an eight character
n system‘empldYed by the Norfolk, virginia Police
Department and also used by the Columbus, Ohio Police Department.
The eight characters are used to code the pattern type, the

ridge count for loops, the tracing for whorls, the tented arch
the core type, the delta type,

classificatio

type, the ridge count for whorls,

the core to delta distance, scars hear the core, +ented arch

measurement, the whorl sub-pattern, loop sub—pattern,ﬁand'the

Exhibit B-24 indicates in matrix form the coding.

island count.
The first digit indicates

scheme for this classification system, -
d pattern types for those pattern types in which

the standar
an be used in the classification, the

additionalvinformation e

subsequentﬂdigits‘indicaté how that is coded.

A

Exhibit B-24

CQDING SCHEME FOR.NORFOLK CLASSIFICATION SCHEME

PATTERN TYPE

CHARACTER NUMBER
3 4 5 6 7

Plain Arch

Tented Arch
Core Type (from chart)
Slope pattern
Platform ridge |
(Circle Reading)

Islandé
Scars

Loops (Right/Left Slope)
Core Type
Location of Delta
Ridge Count
Type Loop
Delta Type
Islands

" Whorls

Plain or Central Pocket
Dual
Accident or Lateral Pockets
Core Type ‘
Left Delta
Tracing
Right Delta
Ridge Count
Whorl Type .

3/4

N n

B63
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APPENDIX C

., HOOD-TAYLOR
PALMPRINT CODING SYSTEM

%

Edited material from Hood-Taylor Coding Manual.
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THE HOOD-TAYLOR BASIC PALM

PRINT CODE SYSTEM

Since palm prints were first recognized by the courts, as
a certain means of identification and as crimes frequently oc-

cur where the only evidence found is a portion of a palm

_print, attempts have been made to devise a way of retrieving

that parﬁ bf +he palm that was found at a crime scene without
lookihg through severai.thousand palm prints on file, which
have been filéd numerically. |

Identification officérs have long‘realized that some form
of coding or classification for these prints which would per-
mit chance impressions being searched with a view to identi-
fication would be of inestimable value to all fingerprint
bureaus. Such coding systém would have the éffecttof turning
these dormant filesvinté live ancillarieskto the existing
single fingerprint collection.

Althouéh'there have been variouskmethods devised for
classifying the’ridge patferns of human palms, palm prints
files are not generally included inbideﬁtification bureaus
in the ﬁnited Stétes. | | |

‘Inésmuch as idenﬁity'by impressions of;theée areés of
the body has‘legal précedence ip this country,‘as wellhas
elsewheré in the wofld, it is believed by most identifica-

£ion officers that some‘tyPe of palm pfint 3ystemkshould be

‘deVisea‘thaf would facilitate rapid'identification. In the

‘past, the éaaptability to convenient recording, classifying,

e C_l



and fiiing of palm‘prints has limited it to a secondary
position as a means of identification. In most bureaus in this
ccuntry,‘the palm print serves as an adjunct to fingerprints
when the latter can notfbe‘employed in some specific instance

for oné reason or another.

It is an accepted fmCt by 1dent1f1catlon officers, so
far as palm prints are concerned that no two individuals
have the same papillary ridges in their fingers, palms of
hands, soles of feet, and their toes and that comparisons of
such prints is a’positive means of identification. It is
an undisputable conclusion that there is but one physiolo-
gical basis underlying this method of ident;fioation, that
the phenomenon by which identity is thus estaklished exists,
not only on the bulbs of the fingers, but also is ocontinuous
and coexisting on all parts and in all sections and subdi-
vigions of the palmar eurface of therhuman hand.

With this in mind, we devised a Basic Palm Print Code
System which we named and labeled the Hood-Taylor Basic
Palm Print Code System. This basic system is designed so
that added information can be coded in as required in a
follow;up to this basic code. The Hood-Taylor Basic Palm
Print Code System is to be used in an automated system such
ag the IBM Key Punch or Kodak eracode System. The IBM
system is good, but lsrcon51derably slower than the Kodak
Miracode system in searching several thousands of prints,’

The development of ouxr codlng system has solved the

problem;of retrmev;ng and comparlng palm prlnts rapldly.

c-2-
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This system was devisea to be used in the Kodak Miracode o
machine.

The palm prints are photographed and coded on micro-
film by means of the Kodak Miracode Input Machine. Thou-
sands of pPrints can be eliminated in a few minutes. Latent
‘palm prints can be compared directiy on the viewing screen
of ‘the Miracode Machine without the aid of the master palm-~
print file.

The Hood~Taylor Basic Palm Prlnt Code System method of
1dent1flcatlon has fantastlc advantages and many tedious
hours of work on the part of a person can be saved when
search of a palm prlnt is being made. This method of palm
prlnts ldentlflcatlon is simple and can be used by one who
is familiar with the art of fingerprints. It is a basic
system and additional information can be added at any given
time.

The Hood—Taylor Basic Palm Print Code System was de-

veloped by Captain James I.. "Hood and Captaln Singleton C.

‘Taylor of the Shreveport Police Department, Shreveport,

Louisisana with the full cooperation of Commissioner of
Public Safety George D’Artois and Chief of Poljice T. P
Kelley.

Additional information’may be obtained by writing
the Shreveport Police Department Identlflcatlon Bureau,

Shreveport, Lou151ana, zip code 71102, Attentlon Captain



J. L. Hood, Diﬁector or Captain S. C. Taylor, Assistant

Director, or by telephoning area code 218~1-422-1662.
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PALM PRINT PATTERN ZONES

Palm print pattern zones have been divided into four pat-
tern zones consisting of the following: -

Thenar zohe:'This is the large cuéhion at the base of the

'thumb{ On it may appear loops, whorls, or a combination of
them. On some palms there is no pattern at all, jﬁst a lot
of more or less ridgesl£hat are straight. 1In other palms,
there may not be any loops, whorls, or etc., but may contain
irregular ridges that approaches an arch type pattern, but
ére known as oddities.

Hypbthenar Zone: This zone contains the large cushion below

the base of the little finger. It, too, may contain loops,

whorls, and various patterns.

Palmar Zone: This is the area located at the base of the in

dex, middle, ring,‘and little finger. There is a broad del-
ta at the base of each finger. Ié,_too, may contain loops,

whorls, or a combination of them, or may have no pattern at

all.

Carpal Delta Zone: This delta is located about the center of

the palm, down near the wrist. In some cases, there is no

delta found in this zonél ; y | AN
When a loop opens. toward the ulnar bone, it is called

an unlat loop. If it opens toward the radius bone, it is

known as a radial loop. But,'if the loop opens toward

G



. the finger, it is known as a distal loop ahd if toward the

wrist, it is called a proximal loop. For the purpose of

coding, the terminology ™"ulnar' and "radial" loops are

A “

known as right and left slope loops. All the “bove informa~

tion related to the palm ig considered in the classification

of coding of this system of identification. Each zone of

el
[iiaareangies wapimibon i

the palm is considered alone for the Miracode System. Al-

though each of the four zones; Thenar, Hypothenar, Carpal

Delta, and Falmar zones are coded separately, all coded

zones can be used alone or together in the Miracode System.

Bach zone of the palm will be governed by the rules

T

established for this system. Examples are presented in or-
der to aid in the understanding ‘and use of the palm print
system in regard to its use in the Miracode System.
The basic system is désigned so that added information
can be coded in as required in a follow-up to this basic code.
It is believed that ﬁgés palm print classification when

coded into the Miracode System, will be a great advance in

crime detection for law enforcement agencies all over the
} world.

% Information that is added to each palm print will be

as follows: race and sex, Digit I; date of birth, Digit ITI;
and Digit III, the year of birth. The type of crime can be

utilized, if desired, in another column of code.
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THENAR SECTION

Column I

This is the thumb side of the palm and may contain
arches,'lOOps, and whorls. Por Miracode purposeé this sec-
tion is broken down into three digits of code, namely:
Pattern, Core, and Scars.

1. Pattern: This is located in Digit I of the Mira-
code Retrieval. There:may be loops, arches, tented arches,
whorls, oddities or a multiple of each. In many cases,
there won't be any type of pattern, only a straight open
field of ridges, but if there is no other type pattern, the
arch type pattern will be used in cases where the ridges
tend to curve in an arch shape, but not exactly conforming
to an arch. The first Digit is callied the pattern area.

It is coded to the type or types of pattern in this section
and has different patterns or combination of patterns, which
are listed as folliows:

0=No pattern

=Arch or Tented Arch.

2=Distal Loop

3=Proximal Loop

4=Whorl

5=Multiple pattern (same type).
6=Multiple pattern (different type).
7=0ddities only. :
8=0ddities plus any pattern.

9=Distal and Proximal Loop.
- Number- five (5) is used where there are two loops
flowing in the same direction or two whorls, regardless as

to the:type orkflow.'_Listed below are the ten digits of

~code with an explanation of each.

C-~7
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0= When only an open field or ridges with little or
no curvature and lack any type of pattern.

1= For this digit, any fairly sharp curve of ridges,
but lack any other type of pattern.

2= This is a loop that flows or tends to flow toward
the flngers of the hand.

3= This is a loop that flows toward the proximal of
the hand.

4= The whorl may be a d@able loop whorl, almond shaped,
central pocket or plain.

5= This means that all‘patterns'in‘this zone are the
game type, such as all loops or all whorls.

6= This means that the patterns in this zoné may be
whorls, loops, arches, or oddities.

7= This is not a designated pattern, but an odd shape
of ridges which do not conform to any known type.

8= This may be any odd shape ridges and any type of
pattern. ‘

9= When two loops flow in the opposite direction.
2. Core: The core is composed of various shape ridges
that are located in center of the pattern. It is determined
by rods and ridges located within the innermost recurving
ridge. If there are more than one pattern consisting of
loop or whorls the pattern nearest to the carpal flexure ;
will be considered only., for the core identification. The
code chart is self-explanatory.
3. Scars: In this column, all scars within this area
will be considered. In cases where there is multiple type ?
gcars, including a jagged puncture type scar or diagonal

scar, it will be considered as a vertical or horizontal

\\

multiple scars, code #7. The scar should be at least 10 mm

in length before it is con31dered a scar.

C~-9
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HYPOTHENAR

The Hypothenar is that part of the palm located on the
ulnar side.of hand. This part of the qum contains friction
ridges and may have various type of patterns. The patterns .
may bebwhorls, loops, or a form of tented arches, In some
palms, there may be oﬂé or more of these patterns and in
others, there may be a complete absence of any known pattern.

For code purpose, all patterné énd non-conformery pat-
terns will~be'considered. The 1oop pattern will normally
flow from right to left or vice versa and will be coded
right and left slope loops. in some instances, there may be
two loops flowing in the same direction-and in others, they
may flow in opposite directions. This zone may have a com-
bination of various pa;terns and will be coded accordingly.

One thing to remember ié that the‘loop or whorl pattern
closest to the Carpal Flexure will have its core*type‘con—A
sidered.

The Hypothenar will receive three digits of code: Pat~
tern, Core, and Scar. The Scar can be of great value in a
rapid search of the files, and should be considered very
carefully. Be sure that it is avpermanent scar and that it
is large enough not to be overlooked Qn«a.latent.

This zone will appear in Column II of the Miracode ma-

chine as follows:

c-10

Column II

Digit 1- Pattern

Digit 2~ Core

Digit 3~ Scar

See Code Chart.
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CARPAL DELTA ZONE

Column'IEI

e

The Carpal Delta zone has three p01nts of 1dent1f1catlon
for Miracode purpose, broken down as follows'

1. Digit I- Measurement from delta to Carpal Flexure.
This is done with a millimeter scale. Delta type can be
used instead of millimeter measurements.

2. Digit “II- First I.D. point above the delta flow1ng
outward toward the hypothenar field. The first I.D. Point
will be a bifurcation ending ridge, island, or short ridge,
if they are located within the 3/16 inch disc. If the above
characteristics are not within the d*SC, then a rldge dot -
can be used. .

3. Digit III- Second I.D. point above the delta and
within the 3/16 inch disc is obtalned,after the first I.D..
point is made. In some cases, thetie may be no second I.D.
point. The same rule applies as for flrst I. D. 901nt.

4. In order to obtain the I. D. points, the 3/16 inch
disc is placed on the delta facing toward the hypothenar
fiéld and the first and second I D. points are taken from
within the disc.

5. All reference points are to be considered that are
located above the delta. This will include the type line if
so located but not any ridge that is connected to the delta.

6. Whenever there are two I.D. points that are the same
ridge ¢ount distance, the point to the right will be consid-~
ered the first I.D. point and the point on the left will be
the second I.D. point. This is to your rlght and your left
as you look at the prlnt.

7. A scar located below the delta will be coded as a
scar in lieu of the mllllmpter measurement.

8. Whenever a scar is located above the delta and w1th1n
the 3/16 inch disc, then the code for the flrst and seccnd ,
I.D. point will be the scar code.

v 9. In some cases,.the‘whole carpal delta zone may be
obliterated by a scar; when.this occurs, all three digits

of ccde for this zone will receive the scar code numbers— .
for example- 9 9 9.

c-12
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3 .~ PALMAR SECTION

This zone is broken down intokthe following: index and

middle, middle and ring, and ring and little fingers. 1In

most cases, the pattern will be located between the fingers.-

Whenever a scar is found in this' zone, the appropriate code

will be given. See code chart.

EXAMPLE : PALMAR.

Digit III

g Digit II
bigit £ g Ring and Little

Index and Middle Middle and Ring

Always begin the code with the index and middle fingers

and proceed to the ring andﬁlittle fingers.
The Palmar zone where loop and whorls are located could

be classified the same as loops and whorls in a fingerprint

if so desired.

c-14
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"DEFINITIONS

CARPAL DELTA~ The delta that is located above the wrist or
carpal flexure and is measured in 10 mm section.

DISTAL LOOP- These are loops that the loop or core part is
extended toward the carpal flexure and it flows toward the
palmar area. , : :

PROXIMAL LOOPS- Loops that the loop or core part is extended

‘toward the palmar area and it flows toward the carpal flexure.

SCARS- These have to be a permanent type scar and be at least
10 mm long or round.

RIGHT SLOPE LOOP- Loops on either hand that the loop or core
part is extended toward the left side of the hand and flows
or attempts to flow out the right side.

LEFT SLOPE LOOP- Loops on either hand that the loop or core
part is extended toward the right side of the land and flows

or attempts to flow out the left side. ‘

WHORLS-~ Any type. All whorls are designed as plain whorls.

MULTIPLE PATTERN- Any comblnatlon of two ox more patterns in
each section.

ODDITIESQ Any ridges~that do not conform to an established
pattern. Ridges that break or zig zag from their line of
flow, regardless of their direction of flow.

ODDITIES PLUS PATTERN- Any oddity and any pattern combination.

ARCHES OR TENTED ARCHED~ All coded as plain arches or tented
arches.

CARPAL DELTA TYPE- The actual delta itself, where it be a
ridge dot recurving ridge, ridge ending or bifurcation.

CORE TYPE~ For loops are plain, multiple rods or recurve
spoiled by appendages, for whorls are clockwise or counter
clockwise.

ONE LOOP PALMAR AREA- One loop only, between any flnger of
the palmar area.

TWO LOOPS, PALMAR AREA- Two loops between any finger of the
Ualmar area.

THREE LOOPS, PALMAR AREA-~ Loops on all three areas of the
Palmar area.
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BASE DELTA~ Deltas directly at the base of each Ffinger,
which will be four. '

INDEX- any pattern that is directly below the index or between
the index and middle finger in the palmar zone.

MIDDLE- Any pattern that is directly below the middle or be-
tween the middle and ring fingers in the palmar zone.

RING- any pattern that is directly below the ring or between
the ring and little finger, including the little finger in
the palmar area. ‘ ' :

THENAR- The area of the thumb or radial side of the palm and‘
used in the first keyboard of code.

HYPOTHENAR~ The flat part of the hand opposite the thenar
area, usually the carpal delta is located in this area. It
extends towards the fingers and ends at the palmar flexure.
Tt is used as the second keyboard of code.

CARPAL DELTA- This is the delta located in lower edge of the
Hypothenar zone and will be coded as a separate zone. Three
digits of information will be considered. See code chart.
Tt will be used in the third keyboard of code.

PALMAR- The area directly below the base of the fingers and
is used as the fourth keyboard of code.

PALM PRINT- The ridges of the hand from the base of the fin-
gers at the palmar area to the heel of the hand at the carpal
flexure. It includes four areas which are the thenar, hypo-

thenar, palmar and carpal delta areas.

C-16
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THENAR
PATTERN. _'CORE SCARS
0= No Patterﬁ = No Core‘
= No el ; 4 ‘ 0= No Scars
| 2: Arch. or tented arch | 1= /) Plain 1= Vertical Scar
:.gigiiia?o?p o | 2= (M . One rod 2= Horizontal scar
- 00 ' = 4 i = 1 . )
i Whort D | ‘,ZaA ﬁzéz;ple 3= Vertical scar through pattern
Same type- : 4= /777 Spoile =
» _ poiled 4= Horizontal scar thru p4dt
5= Multiple pattern : = . Clockwi = i ' e
oe Ditferent troe | éa iise 5= Vertical multiple scars
multiple pattern . ]| 6= (E&; Counter © 6= Horizontal multiple scars
7 AdLLS B ~ Glockwise : , ‘
v8: Oddizizz ;?iy . ;3 C:) Plain Recurve] 7= Vert. & Horiz. multiple scars
= 4 5 an = =
Sattere v ‘  Arch 8‘ Jagged puncture type scar
9= Distal & Proximal - _9= Tenteu Arch G= DiagonalkScar

* #5 Is used where there are
regardless as to the type or

gzo loops flowing in the same direction or two whorls,
OW‘

HYPOTHENAR

PATTERN CORE SCARS
0= No pattern 0= No_Core 0= No Scars
= A?ch or tented arch. 1=-¢_) Plain = Vertical scar ,
i Right slope loop 2= /7)  One rod = Horizontal scaf
3: ;ﬁftislope loop 3= :z}, Multiple rods = Vertical scar thru pattern
b or ‘ 4= ‘ Spoiled = Horizontal scar thru pattern
= Sa?i type multiple 5= QD Clockwise 5= Vertical multiple scars
’ pattern ‘ '
6= Multiple pattern 6= G; Counter 6= i |
1t = Hor i
different types Clockwise teontal multlple scars
;i ggg%zfes ogly g= §£>h Plain recurve 7= Vert. & Horiz, multiple scars
= ities plus any = Arc ‘ 8=J
battorn Jagged puncture ;ype scar
'9>=“Right and left 9= Tented arch 9= Diagonal scars
slope loop : - 7 ’

c-17
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CARPAL DELTA &

LOCATION First ID Point~front of Delta Second ID Point
0= No Delta = No I.D. Point 0= No I.D. Point
1= 0~-10 mm = Ending ridge right 1= Ending ridge right
2= 11-20 mm = Ending ridge left 2= Ending ridge left
3= 21-30 mm = Bifurcation right - 3= Bifurcation right
4= 3140 mm = Bifurcation left 4= Bifurcation left
5= = Short ridge or dot 5= Short ridge or dot
6= = Island or enclosure : 6= Island or enclosure i
7= = Bifurcation and short ridge 7= Bifurcation and short ridgi
8= = Double bifurcation " 8= Double bifurcation g
9= Scar below delta = Scar 9= Scar ,

(only)

PAIMAR

INDEX~MIDDLE MIDDLE-RING RING LITTLE
= Plain Pattern 0= Plain pattern 0= Plain pattern
1= Tented Arch = Tented Arch 1= Tented Arch
2= Loop 2= Loop 2= Loop
3= Whorl : 3= Whorl 3= Whorl
= Plain pattern with 4= Plain pattern with - 4= Plain pattern with

gear ' scar scar
5= Tented arch with 5= Tented arch with 5= Tented arch with
scar acar scar '

6= Loop with scar 6= Loop with scar 6= Loop with scar
7= Whorl with scar 7= Whorl with scar = Whorl with scar
8= s 8= 8= o
9= Y, 9= 9=

R o et i
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(Additional Code that may be added)
PAIMAR ZONE
BASE DELTAS
The Delta formation at the base of the index, middle, ring and little fingers
will be known as Base Deltas for coding purpose.
" 1. Each base delta will receive three digits“of'code.
a. Begin with the index and follow through to the little finger.
b, -Column 6 First -digit.will be #0 if no pattern exist to the left of the
delta such as a loop, .whorl, etc.

c. Second digit will be the first-identification point located im front
. of delta (toward this distal).

d. Third digit will be the second identification in front of Delta.
2. The Base Deltas will be broke.s down as follows:

Column 6- Index~- Digit 1-2-3

Column 7- Middle~ Digit 1-2-3

Column 8- Ring~ Digit 1-2-~3

Column 9- Little~ Digit 1-2-3

" When a pattern -appears in this zone, such as a loop, whorl, T-arch, etc., it

will receive the appropriate code in the first digit of the column. In the second
digit, the delta I.D. points thatare located to the right of the pattern will be
coded. The delta to the right means the delta to your right as you look at the Palm
before you. The reason for doing the above is because many times a partial will

exist and one can not tell which hand the pattern or delta may be on.

Examples are given on .the following page.

C~-19

i
mewa



s o

EXAMPLES FOR PASE DELTAS PALMAR EXTENSICN CODE

The below code will be used for all four Delta Base of the fingers. , !

o AR
7*2’!&1‘\6/
T

- | _ i | COLUMN # 6-7-8-9
Column 6- Index i
4 Diglt 1 . Digit 2 Digit 3
Digit iw Dié&t 2 o Digit 3 | Pattern ‘ : First I.D. Point Second I.D. Point
0 '3 A B 9 ‘ ¥ 0- Plain Pattern 0- No I.D. Points 0- No I.D. Points
e . 1 , right 1 Ridge end left ¢ 1~ Tented Arch 1- Ending Ridge Right 1~ Ending Ridge Right
Delta Only Bif, :igh : 8 - T 2= Loop _ 2= Ending Ridge Left 2- Ending Ridge Left
' . " ‘ , - : i 3- Whorl . ~'3= Bifurcation Right 3- Bifurcation Right
o [ : S , : © [l 4= Plain Pattern w/Scar 4= Bifurcation Left 4- Bifurcation Left
; : . , ¥ 5- Tented Arch w/Scar 5~ Short Ridge or Dot 5~ Short Ridge or Dot
) : : S {i 6= Loop w/Scar . 6= Island 6= Island
: , : il 7- Whorl w/Scar. 7- Bifurcation/short ridge 7- Bifurcation/short rdg
Column 7~ Miadle ‘ . : 1 8= B=- double Bifurcation 8- Double Rifurcation
. . : ' {1 9= Scared out ' 9- Scar 9- Scar
Digit 1 Digit 2 | et i pTe:
5 3 Digit 1 . Digitr 2 _Digit 3
2 4 . : | ,
Laop Bif. left Ridge Dot Coluvmn 6 Column 7 - Column 8 Column 9
- ‘ 1 Index Middle Ring Little
Digit 1-2-3 Digit 1-2-3 Digit 1-2-3 Digit 1-2-3
Column 8- Ring ‘ I COLUMN #5
Digit 1 Digit 2 Digit 3
) : . ‘ Race & Seﬁ | , Decade ; Year
Digit ’ Digit 2 Digit 3 ' : «
Digit 1 ) e £ , i Example: W/M Example: Born in '51 Example:
0 | 1 5 o 0 : ) 3 1
Delta Qnly Ridge end right Short ridge i
Column 9~ Little
Digit 1 | L Digit 2 - |—nigira .
2 il 5 : 4 3 R ' c-21
Ltmp ‘ . Bif. right , _’_Bj;f_._]_ef_:,_____.‘ iz =
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EXAMPLE
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SCALE IN MILLIMETERS i
The above scale in a clear plastic overlay for the measurement of :

the Carpal Delta.

EXAMPLE: 10 MM SCALE

EXPMPLE: Carpal Delta I.D. Points .

~ Represents millimeters measurement
Flgx. Last two numbers are the first
points within the 3/16 inch circle,

from CD to Carpal
and second I. D,

In order to determine the length between the

Carpal Delta and the Carpal Flexure, place the dot of the circle

;
on the delta and check the area that has the Carpal Flexure., If ‘ g-
the distance is 40mm or over, the code will be "4",

Plastic Disc for FP Glass ---
3/16" Coding.Circle=mwmmammn —”“"“Cj
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