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Executive Summary 
r' 

Ii 
The objective of tfi1s project is to dev'lop a man-com~ 

puter system for solution of the mug file problem. The mug 
'\ 

file prbblem can be described as follows. ~ witness to a 

crime has an image of a suspect in mind, including informa

tion about the suspect's face. A' l~w~nforcement' agencYThas 

a large set of photograhps of faces, called mug shots, in 

its file. The problem is to find an efficient 'method to use 

the information the witness has about the suspect's face to 

he 1 p determi ne whether the sus pect is in the :mug fi 1 e. 

T~e approach used in this project involves four steps: 

(1) obtain an image of the face from the witness using a 

sketch artist, and Identi-kit, or a similar devite, (2) mea

sure certain parameters of the face on the image obtaihed 

from the witne'ss and enter these into a computer program, 

(3) th~ cpmputer pr~~ram searches the p,rameters of'the.faces 

in the mug file and determines which mug shot~ are '~look 

a1ikes" to the image supplied by the witness, (4) the invest

igator and witness examine the,selected "look alikes" to 

determine if one or more of those individuals should be con

~i~e~~~'~·susp~ct. 
, ' ~ t. .,~ 

Theresea rch p1 an for "t'hi s project call ed for the use of 

a~"inte;rdlsciplinaryteam over a periodo'f 2.'0-'2.5 year$~ 
'! .. ." 

Ph'ase 1 of this pl~n iiwas completed in the p~riod June 10, 1974 

t:oJUly3i, 1.,975 and tid's work is' 'the '5ubjecto'f this' r'eport. 

. , 

,f 1\ 
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The report is broken down into sections which represent the 

lareas of responsibility of the members of the interdiscplinary 

'team. The faculty members on the team and th~tr~re~s of 

responsibility are as follows: 

. 'Na'me 

Laughery 
Bargainer 
Towns 0 

Batten 
Rhodes 

'Depa rtment 

Psychology 
Electrical Engineering. 
Electrical Engineering 
Electrical Engineering 
lndustrial Engineering 

Area 

Human Factors 
Hardware 
Pattern Recognition 
Software 
Forgery Application 

The key findings during Phase 1 of the p~ojectare: 

l~ The pattern recog~i~~n algorithm develo~ed during the 

project can be used to se'~ct ~he look-alikes from a mug file 

, . 1· d by 'e'ither an Identi-kit image using the informatlon supp 1e 
. " 

or a sketch artist'~ drawing. 

2. Inexpen~ive mini-computers andBhardware ~an be used,to 
, II " 

implement this approach in ~ law-enforcemerit agency.', 

3. Changes in a person's appearance would not. hinder the 

l·n se.lecting look-alikes; h9wever~ they can computer program . 
. d t h a negatO,·ve effect on the ability of the be expecte ,0 ave . . 

r. 

witness to recognize the·susp~ct • 
.-1./. 

The relation of the work in this project to\other work 

includes the following: 

. 'Computer systems for handling mug files 
.0 ' .... 

~';'Severa'l law-ethforcement agencies have .devi.ces for sort\ing 

a mug fil' on .descr{ptors "such as age, height,weight, type~f 

crime, etc. Some of these, such as the Miraquic system devel-
.'1 ,.:.;. 

oped at Queens, New York City P.o. have proved to be effective 

!) 

'J" '!I 

~_<= __ ""+ __ • _. - __________ ,~:;~ ______________ == ...... ~ _ ,~~a;;.~~.."..';::;. 
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t.GO 1 s"fbr work i ng wi th a wi tnes s. :"Another sys tern, wh i c h was 

compl~tedabDut the tim~ this project began,~ is the CRIME 

system dev~loped bY the Oakland, California P~D. This system 

uses a fuodern mini-computer and microfiche display device., 

It provides for sorting the mug f~le on a variety of descrip

tors. Systems like these permit the computer to construct 

an instant "mug book" but they do ~ot use informatiDn about 

the face such as is available in Identi-kit i~ages and arti~t's 

sketches. 

Ib the pattern recogniiion area, Bledsoe and Hart were 

early workers in the U.S.A. as far as application to human 

faces. Kaya and Kobayashi of Japan and Harmon in the U.S.A. 

have published basiq papers recently. 

In the human factors area Laughery and others have pub

])shed the results of a varity of experiments on the recogni-. 

tion task of the witnessa The Identi-kit training ~aterfals 

are concerned ~1th i~terviewing the witness to gener~te an ' 

image. More ~ecently, reseBrchers have designed interactive 

computer systems to generate i-'TI;agesof faces. 

Implementation~of th~ results of Phase I of this study 

may require m~re developme~t thah most law-enforcement agen-
, ~. ~ 

cie~~ire prepared to do. Those which have computer systems 

Could obtain our p,ttern recog9ition prngramand begin to 

.. use it. I f they hi} ve. a descri ptor sorting procedure s tmil a r 

to Oakl and I s CRrME\~ystem. they would probably wish to com~ 
'\-":~ 

, ''''-'''1t-~ t_._,.~ _______ , -.-.-.. _. - ~ ..... "'"-~ obi .... ~. OJ: ~ltl.,..--,.£"'f-.......... ~~~~,,~~~4:~ln'.";;\"':':.,~~,...' .......... "'~~ ..... 
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bine these two tools. We plan to do this (combine the capa

bilities of our program and the Oakland pr~gram) ,i'~ Phase II. 

Other pro'blems which need further research to increase 

the potent)ial usefulness of this approach include an effi

cient procedure ·to "measure" a mug shot, and enter this data 

into the computer. Better training procedures for sketch 

artists and better devices to obtain a facial image from a 

w:·itness would provide bett'e-r inJormati'on to begin the search. 

There are many pos sib 1 e p,rocedures wh i cll c.an be u sed to dis-
.~-

play the "look alikes" to the witness, and we need ,to knbw' 
~ 

w h i c h pro c e d u r'e s improve t h ep rob a b i 1 i ty of re cog nit i on • 

The forgery appl ication requir,es development of techniqu,~e,$ 
.• ""', (j 

to 'imeasure~" facial images which are taken at ~,ifferent~:in~les p 

Since tHis report cDversonly Pnas~l of a pr'oject, it, 

will be of primary interest to others who a~e doing resea~ch 
. ::_\. . 

int'hese areas and' tit> individual,s in the la,w.,.enforcement 
,. ',' Ii 

"" commu,4ity who· )Ilake iif their business to'keep Uij/With new de-

velopiment,s. Th·e appen<;lix contains dr'afts of ail paper w:hich 
, .' " ,j 

• 1 /' 

is;i'bein g sl,4bmjtted fO,\r pUblication~Y m,~mbers of th"pr.~ject 

tf~am. Th'is will help, dissflminate our fintUngs toot'her re

s:.ei.trchers. MOS~ of tlher~'p,I~rts'appropriat~ for dissemination 
,Ii "II ,ll' 

/';to 1 aw-enforcementag,!=!ncai es' wi 11 be prepa red" d·u ri ng Pha se I I. 
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Introduction 

M~st of the o5jectfves for Phase t outlined in the ori~-() 

In addition to the original ',\ 

1nal, proposal have been achieved. 
objectives a variety of addttional objectives have been iden..

tifted; some ha'Ve ~een achieved and others are being studied. 

~ brief dtscussion of the status of each objective is given 

Delow~ 

'Obje'cti'v'es 
1. Sel ection of 'the nest method oL~ob..:ta:i'ni ng the image t~ ,r ' 

\'titness has 1'7)"";5 memory 1n 'a fermwlii'ch can be used by the 
, " , pattern recosn it i on a 1 90ri thm of the siS tern ~ Th is will i n-

clud~ evaluat{on of at least three ap~roaches: ,'the sketch 
" a rt 1st. 'the tdenti .. k 1 t· the Mi'nel taPhoto 'Monta e ,S nihes iter. 

[Phase I. Human Factors}~ 
This objective has been achieved. Our data indicates 

that the ~mag~s obiained from a,sketch artist;are preferred 

to Identi-kit images; however, both t~chniquesp~ovide satis

factory images for use tn our system. Th~ Minolta Photo Mon~ 

'/.< 

(2", 

tage Synthesizer is not a competitive procedure at this p6tnt 

tn its development. We are currently ~aking hardware modifi-

cations and trying to develop a "software system" which will 
() 

, 'aoiltt ' 'of 'cortect 'fd~ntiffcaticiri 'ta~~ed '0 'differences in 

, 'tHe 'Stig 'ettlS 'acces_eries at 'the 'time 'the ~~ , '.hcit was made 

tT)a R'e th is procedu re compet ft i ve. 
rob-

2. "Ouantit~tf~~me~~tirenient 'df 'the 'frifTtie~te on the 

o 

o 

o 

/ " 

------------ ~-~-

6 

and the time of the crime. ~ Thi's wilJ include controlled 

studies of factors such as 1 g asses, mustaches, hair styles, 

ill. (Phase I! Human Factors) , 
() 

Laughery, and Fowl er ha ve comp] eted an experiment whi ch 

measures these effects for glasses, beards, and 1 QJig versus 

short hair styles. They found a marked ~ negative effect upon 

recogntt~on, with hit rates dropping as much"as 42 percent. 

A draft of the paper on this study h t at they have prepared 

for publication is included in the appendicas. 

3. Development of a com t 1 pu er a gorithm which will compare 

the image supplied by the witness to the photographs in the 

mug file and select all the "look alikes". The a 1 gori'thm 

will by capable of ordering the "look l"k " _ a 1 as according to 

similarity t~ the image supplied. An effort will be made 

to make the algorit~m insensitive to the ag~'of the ph6to-

" graphi n the mug 'f1'1'e • (Ph I _ ase ,Pattern Recognition) 

This algorithm has been completed., A brief description 

of it is given in the Pattern Recognition section of this 

report. A draft of the paper ~n this work that Dr. Townes 

has beeft"prepared,for publication. 

4~ Adaptation of the computer and laboratory facilities 

at the U " nlversity of Houston necessary to accomp1ish the re-

s~arch on the mug file problem. This will include methods 

of getting vari'ous kinds of images into our computer and 

.displaying output images. (Phase I, Hardware) 

• r 
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This objective has been achieved. A description of the 
J! 

facilities in the Image Analysis laboratorY at the University 

of HQuston is given i~ the Hardware section of this report. 
--------------------------------------------------------------
This completes the Phase I objectiv~s in the original proRosal. 

The remaining original objectives were scheduled for Phase II. 

A more--accurate description of the current objectives of Phase 

II is given in the Phase II proposal; however, ~ brief dis

cussion of the original objectives is included here ~or ~om-

pleteness. 
--------------------------------------------------------------5. 'Quantitative measurement of the influence of physiolog

ical changes such as normal aging and typical changes in 

weight on the witness' ability to recognize an out-af-date 
'" 

, 1> h ot 0 g r a' ph. (P has e I I, Hum a n Fa c tor s ) 

The priority of this objective is lower ihan some of the 

new objectives which h~ve be~n established, but it i~ still 
-J 

in the plan as Milestone 17 of Phase II. 
u 

6~ Development of method~ to Pup-date P a mug file photograph 

and prbduce a simulated mug file photograph with ~he accesso-

ties specified by the witness. (Phase II) 
'.J 

There are tw~possible app~oaches to this problem being 

consJdered. One invloves use of the MinoTta Photo Montage 

Syhthesizer. While this device is not to the point it can be 
J) 

used for the initial image generation ~ask with the witness, 
I 

it 1s being used to modify photograptfs for some ac<:essories. 

The'Qtherapproach is to modff,y a digitized image in the memory 

of the computer. One gra4uat'e student is currently working in 

this area. 

. " 
(l 

D 

" 

o 
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7. Development of methods to simulate changes to the face 

image which occur dUe. 'to physiological c'hanges such ,as normal 

aging and w~ight change. The relative importance of this 

step and the precisio~qulred will be better defined by the 

studies leading to Objecti've '4~ (Phase II) 

The same approaches applied to Objective 6 above, can be 

applied to this objective; however, we have made this objec~ 

tive a very low priority for two reasons. The main reason is 

that our cqmputer algorithm has been designed so that these 

factors sh9uld not influence its performance~ The second 

reason ts that most experienced law enforcement people tell 

us this is not important in field applications. When we get 

the data from Milestone 17 of Phase II, we may reconsider this 

question. 

8. Development of an inexpensiv~f special purpose mini-com-

~uter and peripheral equipment which can be used to sort a 

large mug file and display images to a witness. (Phase II, 

Hardware) 

This objective has been ~chieved by combining mini-com

puters and peripheral e,quipment' currently available. ",des-
, ! 

cription of the Oakland, California system and the current 
,:1 

cost for it are included in the Hardware section of this re-

POl't. We will demonstrate a similar system in PhaseU. 

9. Development "of an efficient and inexpensive method of 

"converting existing mug files in law enforcement agencies into 
r;, 

I, 
I: 
,-
f 
I 
! 

I. r 
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o 
a format which can be used by the man-computer systems such 

as the one in Objettive 8 above. This may also include sec

ondary objectt~es sUch as the economies of space with micro

film storage~ (Phase II, Pattern Recognition) 

o 

This 1s'a major objective for Phase II. We are building 
c'--) 

a "1 igh~ pen" device which we expect to be one ap]troach ·to 

~ his p ro.b 1 em. 

10. Ev~luation of the entire system and procedure as a tool 

for law-enforcement agencies. (Phase II) 

This is a major objective of Phase II. Many activities 

'1, wi'll be directed at evaluation of our system, but the true 

test must come fron applications by law-enforcement agencies. 

We hope to begiri a field demonstration before the end Qf 

Phase II. 
/,' 
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Human Factors 

A central issue to the m~g-file problem in criminal 

identification concerns the memory that the witness has 

of the target person. T.he typical use of m~gfi1es actual'iy 

involves thewttne,s' memory at two stages'~f the~process • 
• I· 

The first.memory task occurs when the witness initially en
c~ 

counters the identification system. This task involv~s an 

effort to rec.all some characteristics of the ,target in order 

to redute the size of the file. For example; the witness 

may note that the target was a white male, thus permitting 

black males and all females to be eliminated from~h~ ~et of 

alternatives .. The second stage involving memory fs~the re

cognition task, where the witness is looking a t:pi C t u ),'e s of 

. faces and making decisions about whether or not each face is 

the target person. 

In the first phase of the project. the human factor·s 

activities focused upon two stud;ies. The first study dealt 

with the initial part of the identification task; namely, 
. '0., 

the attempt by the witness to recall characteristics of the 

target. This study, referred to as the image generation study 

explored procedures' fo'r generating visual °tma~es of th;e target. 

Two tecbniqu~s 'were examined; sketch artists and the Identi-

kit. .', 

T~e second study wa\?J related to the recognition task.
o 

An experiment ~as ~arried out to explore the effects of 

() 

o 

\~ 

)""':~."~ 

o 

" 

"11 

changing accessories between initial exposure to the target 

and the target's appearance in a 

Specific accessories manipulated 

subsequent recognition task. 

in the experiment were glasses, 

beards, and hair styles. 

Image Gene~attoh 'Sttidy 

Law enforcement techniques in the past have included 

Sketch artists and th~ several image, generation procedures. 

Identi-kit are two of the most common techniques in use today. 

artist technique, as the term implies, involves 

sketching the target person while getting informa-

The sketch 

an artist 

tion from a witness th h roug conversational interaction. The 

Identi-kit is a set of transparent cellulo1"d sheets, each con-

tain1ng a facial feature. Th ere are a large number of sheets 

for each feature; e.g. mani) t;pes of noses, eyes, etc. A 

trained technician constructs a compos1"te fac'e by interacting 

with a wit~ess to select appropriate features. The present 

study explored the sketch artist and Identi-kit procedures 

as means of obtaining a target image from a witness. 

Actually, there are several purposes or goals of the work 

reported here, and they"are reflected l"n the following questions: 

1. Howaccura te an' image ca n be gen era ted wi th sketch 

artist and Identi-kit procedures? What do the dis

tributions of this accuracy look like? 

2. What are the r~lative merit~ of the sketch artist 

and Identi-kit techniques? ' 

< • ,~ 

/1 

~. 
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3. 
:1 

How much effect does the artist or technician have 

on the accuracy of an i~age? 

4. What charicteristics of the witness influence image 

accuracy and to what extent? 
: ._\ 

In addttion to seeking ans~ers to the above questions, 

our efforts were directed towards developing improved tech

niques and procedures for using sketch artists and ihe Identi

kit. Limited changes or modifi~ations in procedure were in

troduced as the study progressed. Most of these modifications 

were related to the nature of the interaction between the 

artist or te~hnician and the witness. 

Mathod' 

As already ~oted, this study is intended to address a 
'-", 

number"'/oJ questions and issues. The design and procedures 
. 'o" 

a.re not st~'a'l'gJltforward. In part, the design consists of 

manipulating se~'eral controlled variables in a manner that 

falls neatly into an .. analy.sis of variance research model., 
I ' 

Measures on other variables were obtained, however, with the 

id~a of correlating them with various performance or~outcome 

mea sur e s . I nth iss e c t i on we s hall ,f irs t de sc r i be the bas i c 

design of the image generation part of the experiment and 

then note the other measures that were obtained. 

The subjects in this study can be divided into two groups, 

those who served as targets and those who served as wifness·e,s. 

A total of 97 target subjects were usedi a11 white males. The 

( .', 
tr' • 

o 

o 

... 

0'· 
.. 

o 

0-
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targets were drawn from several !ources, including students 

at the Universtfy of ffouston and the Houston commuity at 

large. The only restriction placed upon the selection of 

thes.e Subje~ts was that they be unknown to' the wi tness sub

jects, the sketch artists and Identi-kit technicians. These 

were 182 witness subjects. All subjects were paid $2.00 per 

hour for participating.' 

There were two phases in the:ba~ic image generation ta~k. 

The first phase consisted of a co~yersational interaction 

between the witness' and target. This interaction followed 

instructions to the w,'tness that h I h ld e s e wou subsequently 

be working with a sketch artist or Identi-kit' technician to 

create the target image. 

Two variables were manipulated in the design of the study 

The first was'the image-generation technique, conSisting of 

the sketch artist and the Identi-kit. The second variable 

will be referred to as artist-technician, which represents 

three artists and three. Identi-k1t technicians. -fhe artist .. 

technician variable was nested within technique; that is, the 

three artist and three Identi-~it techrlicians were six dif- -

ferent people~ Because the training and ability of these six 

people is crucial to the study, a brief summary of their 

credentials is presented in appendix HF1. 

As stated above, 182 witness subjects and 97 target sub-J 
j 0 
ects were used. The manner in which witnesses and targets 

( 
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were paired ~nd the ~ssignment of witn~sses to artists and 
Ii 

t e c h n i c 1 an s wa s not b a 1 an c e d • ,r t:: s h 0 u 1 d ben 0 ted t hat ,in 
I 
i 

terms of "purity", certain types of confouhding is unavoidable 

given that a particular target cannot be described more than 

once by a witness nor constructed more than once by a given' 

art i s tor t e c h n 1 cia n • The act u alp a t'r i n go"",o f tar get san d wit

nesses and the assignment of witnesses to artist-technicians 

was done in the following manner. An effort was made to have 

each target exposed to two witnesses, one of whom then des-

c rib e d " h i 1'n" t 6" a h art t s t"' Cl rl dl. the" 0 the r ,- to' a' tee h n i cia n • We 
~. . . 

were successful in this regard for 78 targets; that is, there 

were 78 targets each exposed to two wi"tnesses, each done by 

poth an artist and a t~chnician. It was not possible to bal

ance the artis,ts and technicia,ns with respect to targets. 

The following Table shows the number of tar~et$ shared by the 

different combinations of artists and technicians. 9 

./ 
Number of Targets Completed by Differ.~nt ~C()mbj-~ations of 

Identi ... k1t 
Technician 

Total 

(\ 

Artists and Technicians 

Sketch Artist 

. 'RM 

15 

5 

4 

24 

'SN "AM 

4 5 

14 9 

6 16 

24 30 

Total 
24 

28 

26 

78 

)' , 

o 

a 

j ,t 

0
· .. · 
" 

, 

o 
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The remaining 19 targ t d 
r- ' e s an 30 witnesses were paired 

and ass i g n e d'--f 0 1 n sur e t hat e a c h artist and techniCian Con-
structed a minimum of ~O images. r n several cases, two wit-
nesses worked on the s,ame target, btl u a so the same technique. 
The number of co 1 t d k mp e e s etches was 92 and Identi-kit com-
posites was 90. 

The procedural aspects of each regular experimental 

session of the study involved six people: the exp~rrmenter 

(E), a sketch artist (SA), and Identi-kit technT;ian (IKT), 

a target subject (TS) , and two witness subjects (WS). Since 
it was necessary to carefully control the timing and manner 
in which different individuals encounter each other, and be

cause a variety of data was collected from the vdrious indi

viduals, a relatively complex and carefully controlled pro-
cedure was carried out. Th e specific steps were as follows: 

1. 

2. 

Two witness subjects reported to a room where they 

wer~ met by 1. Upon their arrival they were asked 

to complete a Subject Data Form which required a 

total of approximately f~>ve minutes,. This form 

asked for information about the ~, including cer

tain phYsical characte~istics. A cop~ of the form 

is presented as exhibit 1 in ~ppendix HF2. 

After. the data forms were completed, photographs 

The photograph~ included were taken of each WS 
-" 

front, left profile and . ~~ 
rlght prof11~bust-length 

j/ 
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views. If the WS wore glasses, two front views -, 

were taken, one with and one without the glasses. 

The ~hotographs were taken with ~ half-frame 

Olympus 135 mm. camera with Ektcrome film. Acuta11y 
(J 

the film was made into slides, not prints. For 

purpos,d of this report, however, samples of .the 

pictures made for a WS have been p.rinted and are 

presented as exhibit 1 1n appendix HF3~ The phys

ical parameters of all slides were constant (sharp

n e s S; 's cal e, 1 i g h tin g, et c • ) • 

After the photographs were taken, the twd WSs were 

instructed by I as to the nature ofothe experiment3 

A. sample set of instructions shown in .exhibit 1 

of appendix HF4. This is a sample in the sense 

that I did not read the ins t rue t i 0 t:t1S ; they w e r~' . 

presented in a conversational 

well rehearsed). 

fashion' (having been 

While the two WSs were completing the data forms 

and being photographed, the TS ~eported to an adja

cent room. After E finished with the WSS'1 he greet -
- i . 

edt h e T San d pre s en ted ins t r u c t i'o n s fl ega r di n g the 
Ii 

study. These instructionscare shown as ¢xhibit 2 

inappendtx HF4 and were also delivered"in a con

versational manner. 

Foll ow; ng the i nstruct'f ons, E escorted theWSs to 

I;; 

".;;v~" ... <" •• 

(( 

,j 

o 

o 

(~) 

o 

o 
' .. 

/; 
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,I 

\ 
the room where I[ was waiting. It should be noted 

that all three !s at this point were aware of the 

nature of th~¥kxperiment and the nature of the image 

genera t fon tas'k. The I; 1S and 'WSs were sea ted at 

a table (TS across frOiT! the WSs). The I then mad-
era ted a 7 to 8 minute conversation among the sub

jects, hereafter referred to as the exposure period. 

To the extent Possible, the discussion focused upon 

TS: what was his major (if student) 'or' job; where 

did he live; what were his interests; etc. A sam

ple of Es introductory remarks in this session is 

presented as exhibit 3 in appendix HF4. While the 

setting may seem somewhat strained or artificia1, in 

actual practice it generally proceeded quite smoothly 

with reasonably good conversation. 

After the exposure period, one WS was escorted to 

a room to work with a sketch artist to generate an 

image, while the second "~ was taken to a room to 

work with and Idneti-kit' technician. Upon arriving 

in these rooms, the ~s initially filled out a gen

eral ~iscription fqrm aoout the.li. This form called 

for information abou't TS that was used by the sketch 

artist or technician as a starting point for gener-
o 

ating the image. The forms used in the two techni-

"ques were slightly different, and are shown as ex

hibits 2 and 3 in appendix HF2 fnr the sketch and 

!} " I 
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Identi-kit techniques respectively. 

After completing the general information forms, 

the ~s worked with the artist/technician to pro

dUce the jmage. The verbal interaction in each sit

uation was tape recorded using a Stenorette' Embassy 
f.'\ 

dictating machine. A sample pf the sketch from 
I' 

ii 
description, sketch from view, composite from des-

crt pt i on and compo site from .y tew are i nci ude.,d as 

exhibits 2~3,4 and 5.~espect1velyjinappendix HF3.· 

While_.the WSs were working on the image generation 
~-_./ -

task, TS completed the Subjec·t Data Form, exhibit 

,"I' ,lin appendix HF2. 
8. After comp1etirig the Subject Data Form, TS posed 

9 • 

for photographs. The same pictures were taken of 

Ii as described above for the WSs. 
t -

After the H.§.s finished the imagegemeration task, 

they completed three additional forms. The first 

was a subject Comments Sheet. This form solicited 

comments ~~orm WSs regarding the manner in which 

they carried out the task. The form is presented 

as exhibit 4 in appendix HF2. 

The sec~nd and third forms consisted of the 
Ii 

< Betts and Gordon ,tests for imagery abil i ty. ~:l)th 

are paper and pencil procedures for ~ssessing ability 

o '.' 

to carry out imagerY or verpal memory act'·ivities. 

,_"........ __ ......--i:::-_ ...... -.. ___ -'-.-.-..-~~,----'-. -, _~-""~-'-.. A-.: 
: '1./' -.- ",.y 

~ # t, • .,. , 

" 

." fi 

() 

Q 

o 

" 

f! 
o 

o 

/~. 

10. 

Results 

19 

Samples of the BetJs lI and Gordon are presented as 

exhibits 1 and 2 'in ap,oendix' HF5, respectively. 

While the WSs were completing the th ree forms des-

cr1 bed above,' 'TS reported to a r~om where the s ketc h 

artist and Ident1-kit technician produced a sketch 

and co mp 0 sit e 0 f T S w h il e vie win g h 1 m d ire c t 1 y . 

The following list summarizes the data collected in this 

study; . 

1 . Photographs of 'TS and WS - -' 

2. Sketch of TS from WS description. 

3. 

4. 

5. 

6. 

7. 

Sketch of T5 from direct artist viewing. 

Ident1-kit composite of TS from~ descr~pt.ion. 

identt-..kit composite of TS from.direc.t vi~wing. 

Recorded protocols ofCthe verbal dnteract'lon between 

WS and artist or technician. 

Inforl11ationon TS and WS contained in Subject Data Form. 

8. QScores on Betts and Gordon Imagery tests. 

9. 

10. 

11. 

I. She,et. WS answers to questions on Subject Commen'~ 

Answers to questions on Interview Procedure Form. 

SAT verbal and quantitat,·ve scores on subjects who 

were undergraduate Jtu~ent~ at the University of Houston. 

The data analyses of the image gensration study are not 

yet complete. 

out, however, 

Seve1ral pre 1 i mi na ry,,\. ~na 1 ys es have been ca rri ed 

and t.hes.e resul ts are\presented in th1':s section. 

\ 
I 

, 
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An import~nt and nontrivial set of issues tn this study 

concerns the manner in which one compares faci'al images. 

More precisely, what are th~ dependent measures or criteria 

by which performance is evaluated? To date, our efforts have 

proceeded in several directions.' One of these directions in

volves measures of the physical dimensions of the face, while 

the second employed subjects' ratings of similarity. 

The various physical measures of the face are described 

in the Pattern Recognition part of this report on page 82. 

The different facial images generated in the study were npt . ~ 

carried out to the same scale. That is, the photographs, 

sketches and Identi-kit composttes produce images of different 

sizes. lndeed, a variety of image sizes were produced just 

within the sketches. For this reason it is not possible to 

make comparisions across image types on the basis of the linear 

dimensions. Instead, a number of ratios of the different di

mensions were ~mployed as dependent measures. The specific 

ratios used in the analyses to date are presented in the 

Pattern Recognition/part of the report on page 82. 

A,first and rather straightforward look at this data 

involved a variance analysis of the technique (sketch vs Identi

kit) and different ratio effects. The dependent measure was 

a differonce score: the difference between the ratio value 

for the ,photograph and the sketch or Identi-kit. The sketches 

and Identi-kit compo~ites used here were, of course, those 

o ..... - ..• "...,,'-_ .... -.----~ .. ,----.. ---...... 
¥ / ' ,. 

.-, . 

o 

o 
".,,' . 

o 
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generated from the _WS description. Th e m'e an s fer the 32 rat i 0 -

technique conditions are presented in Table 3.' The analysis 

~f variance showed the main effects of techniques and ratio 

and th'e tech~ique ~ ratio interaction were all Significant 
'v 

~t the p <.001 level. 

The dataunderly1ng these interactions indicate that 

performance was better on the sketches; that is, the differ

ence between the sketches and photographs with respect to 

the ratios were smaller th th Id ._ . an e' enti-kit· photograph dif-

ferences. The data do not provide a clear interpretation 

of the ratio or ratio x technique interaction effects. Obvi

ously, there are accuracy differences for the different ratios, 

but no pattern emerges to clearly ind1'cate more or less accu-

racy on various parts ~f the face. 

I n add i t ion tot h e a b Q ve a n a 1 y sis ·0 f va ria n c e, we h a ve 

carried out several additi~na1 analyses corr~lating the ratio 

difference measures to various other performance measures 
,'~ " 

and characteristics of th 'WS S' e __ s" pecifically, these variablss 
" haVe included performance on the imagery tests and SAT scores. 

The results of these,cbrrelatiobs have indicated very little, 

if any, relationship~'b'tween the various measures. 

The second 4irection in which our analyses of the image 

generation study res ul tsnas, pr<!1ceeded involved the Ic.," use of 

similarity ratings. These "psychological measures" of good-
=.:;. 

ness-of-fit involve showing subjects photograph-sketch (or 

cO,mposite) pairs and having them rate the similarity of each 

;; 
1i 
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Table 1 

Mean Differences Between Ratio Mea~ures 

on Photographs and Sketche. or Id~nti

Kit Composites. 
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pair on some sort of scale. In actualIty, ~'formal exper1-

ment was carried out to obtain these similarity ratings. The 

eXperiment is described in the following paragraphs. 

The is were 30 undergradua te students en ro 11 ed in i ntro-
\ 

ductory psychology courses at the'University of Houst~n. 
1/: 

Class credit was given for participation in the study. 
\1 

The is viewed pairs of slides consisting of the front 

bus t (If the ta rget and one of the four i mages produced by: 

J. Sketch artist 

2. Identi-kit techni c~i an, from description 

3. sketch artist's sketch from view 

4. Identi-kit from view. 

All four images were paired with each of the target slides. 

The S5' tas~ wa5 to rate each pair·on a six point scale with 

respe"ct as to how well the image matched the target. The sl ides 

were projected so as to be approximately life size on the screen. 

The design of the experiment was a 2x2x3 with all factors 

ma~ipulated as within-i variables. The conditions of the 
j) . 

first variable, image generation technique, were sketch artist 

and Identi-kit. The second variable was i~age type and ref~rs 

to the' two images produced for each target; from the WS des." 

cription or while viewing the target. The third variable was 

artist~technici.n. As ~tated earlier, this factor was nested 

within technique; the three sketch ar~i~ts ahd three Identi-kit 

technicians were different individuals. 
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Ratings were obtained on a total of 204 p~irs from each 

1. There were a total of 51 d1fferent targets whose photo

graph appeared in four pairs; once each with the sketch from 

description, sketch from v1e~ compos1tefrbm description and 

composite from vtew. Each of the artists or technicians con-

tr1buted 34 images, 17 done from description and 17 from view. 

FoJ each of the 51 targets, black and white slides of 
'I > 

(/ . 
the fou;t images were prepared. Four seri es of images were 

II 
constr1;cted in which one image for each tar'ge,t was present. 

Within~the series 1/4 of the slide~ were of each image type. 
,', 

These~ere randomized with the constraint ,that no more than 

three! images of the same type mi ght occur "'s u~ces s i ve 1 y. 

, f?rhe apparafus consisted of two Kodak Carousel AV 9000 
:/ 

projrfoctors wi~h 4 to 6 in., F3.5 Zoom Ektamar'Lens ana Da-
," 
i/ 

L1t~ projection screen. 
q . 

} The 
.1/ 

procedure involved running each 1 fndividually with 

ordier of image series counterbalanced among SiS. The screen 
" 

wa~ loiated at the front center of the room ~ ft. from the 
II 
1/ 

!~t a height slightly above eye level When seated. The pra
II 

j~ctors were at the rear of the room on both s,ides of the 1. , I' ' 
1/ ' 
~he room was da rk'ened to insure good vis ion 'of the s 1 i,des, 

6ut with sufficient light to read and mark the answer sheets. 
1/ 

The front bust of the target was projected on th~ left 

s\de of the ~creen ~nd the image on the right; ~The seguence 

of targets rem,ined the same for all SiS and. each 1 randoml~ 

,-=-- ., 
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be~an his rating at one of 5 pOints 1 h 
n t I~ 'S e r i e s • 

!'s ~ere, instructed to use the left en~ ~f the scal~ 
for the,best 'match,es between ' 

end for the poorest, match'es. 
target andirnage and the right 

~ Th~ l's were instructed that 
the intermediate pOints were to be used in 

~hich were neither the best nor the 
rating those pairs 

mind th~'meani~g of the end points. 
worst matches-~keeping in 

Dtiring'the rating seque~ce, each slide pair was project

ed on the screen for approximately seven seconds, and the S 

marked h1 s repqnse ~~ the answer during the two seconds re
q~1red to reset the projectors. Isra ted 1 q, pa i rs 
beginning the actual ratings used in the analyses. 

prior to 

sample pairs were selected so as 
The 10 

to be representative of the 
range of similarity a~d included at least 2 of each of the 4 
image types. 

An anlysis of v~:riance was applied to the results. It 
should be note~ that the technl"c'l"an x method 

interaction can-
not be examined because techniCian is nested within the 

method. 
Table, 2 shows the analysis results. i \ .... \ 

.'\ ) All of the eff~cts are 
statistically s1gnificant at a P<.Ol level. 

The data for, the various cond1tions are shown in T~bles 
'~and 4. Keeping ,in mind that smaller numbers represent bet-

<"L 

ter performance, it can he seen in Table 3 that Sketches 

~ _''-:~ ol.o,s, 
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this dtffenence was quite small w;tn the Identi-kit technique. 

The technician x im~ge type interaction can be clearly 

seen in the data in Table 4. The three Identi~kit technicians 

d "ffer very 11 ttl e' form each other, wh 11 e there is cons i der- ' 

able variation a~o~g the artists. 

o 1scuss i'on 

A1 though only pre11m1 nary"ana1yses have been carri ed out 

on the image generation study to date, the'resu1ts are consis-
- , 

tent 1~ showing that sketches are better representations that 

Xden~1 .. k1t ~ompos1t~~~, A great deal of data analysis remains. 
, ":'" ~ 

~6w~ver, 1~c1uding the~~llowing activities currently in progress: 

2. 

t) 

A composite measure based upon physica'l dimen'sions 

has been developed and w1ll be used in comparing 
(f 

image techniques as well as in many, other compari

~ons and correlations. 

Correlations are being computed between the similar

ity rating values and a number of witness character-

isti,cs. 

Transcriptions of the protocols have been completed 

and are beingoanalyzed to determine the adjectives 

used 1'n describing various facial ,features and the 

sequence in which diffe~ent featurei are dealt with 

in generati~g images. 

Str~teg1es reported by witnesses ar& being categor-
, .;-,. 

1 zed anda~a lyzed wi th respect to .the qual i ty of the 

images". 
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Source 

Method 
Technician 
~~a9.e TY~~ 

Table 2 

Analysis of Variance Results: Similarity 
Ratings in Image Generation Study 

df MS F L 

1/23 24.01/1.08 22.19 .01 
4/92 3.39/.16 21 .33 .01 
1/.-23 9.62/.39 24.93 .01 . ~"'.'" ,," ",' . 

. Method x Image 1./23 5.03/.30 16.87 . 0 1 Type 
Technician x 4/92 .575/.13 4.56 Image Type . 01 
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Table 3 

Means of Method and Image Type Conditions 

from Similarity Ratings in Image 'Generation 

Study 

Method 

Sketch Identi-Kit Mean 

Image View 2~92 3.76 3.34 

Type Description 3.55 3.86 3.71 

Mean 3.23 3.81 
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Table 4 

Means of Technician and Image Type 

Conditions from Similarity Ratings 

i~ Image Generation Study. 

Technician 

Sketch Identi-Kit 

1 2 3 4 5 

2.56 2.70 3.50 3.67 3.85 

3.32 3.56 
\\ 

3.74 3.91 3.91 

2.94 3.13 3.62 3.79 3.88 
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3.76 

3.76 

3.76 

Total 

3.34 

3.71 
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Accessories Study 

A st~dy has been completed whfch examined the effects 

of chang i ngaccessori es between 'WS' sin 1 t 1 a 1 exposure to 

the target and the target's appearance in as~tisequent recog

nition task. The accessories studied were glasses, beards, 

and ha,t r styl e. 

Since a p~~er dealing with this study was prepared and 
/.;;.;;;::,;C-' ~ 

submitted,~forpubllcat1on in the 'Human 'Fa'cto'rs"J'ournal, a 
~-

description of the work will not be presented here. Instead, 

a copy ~f the paper is included as appendix KF6. 
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Hardware 

T~e charge given the hardware group during Phase I was 

to develop the necessary hardware to ~upport the other phases 

of the :research and to specify hardware whiC;h would be cost 

effectf~e for installation in a police departmert. This has 

been done and certain additio~~l problems have been defined 

and solved. 

Present Hardware Configuration 

The Image Analysis laboratory computer is configured as 

shown in Figure 1. The primary computer is. a Hewlett Packard 

2.l00A minicomputer with 16K, 16 bit words of core memory. 

It is interfaced to a 1/2", IBM compatable, 9-track magnetic 

tape and~disk with a fixed platter and a remoyable one. The 
'I 

total capaci ty is 5 mi 11]' on bytes (8~. bi ts/byte) . A Hi n i Bee 

II CRT terminal is us~d to interact with the computer "and a 

teletype is used to obtain hard copy output. 

gram I/O device is a ~~p~r tape punch ahd reader which is 
,: c:. 

shared with the SDS92 Computer. In addition, a Bensen-Lehner 

stepper motor type X-V plotte~ ~as been interfa~ed to the 

HP2100 to allow theoautomat;c ptotting of images and graphs. 

This computer forms ~he basic component for ~he sorting of 

mug shots and wi 11 be i~terfaced to a random access mi crofi che 

display unq-~' during the early part of Phase II. 

Of this configuration, .the plotter, magnetic tape and 

CRT are useful for the research phase of this grant, but 
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would not be included in a system which would be iflstalled 

in a police department. 

To aid in the' research, another computer, the SD592, 

has been interfaced to the HP2100. This mac~~ne is used 

primarily as an off-line proces/sor for digitizing ima,ges 

from a closed cjrcuit tel'~ision system. The SDS92 is inter-
/1 

faced to the T~ system for digitizing the images on a(128 x 

128)or(2~6 x 256)array. It can display the digitized image 

on a Teletronix £11 storage display. Final construction is 

bein~don! 9" el~ctronfcs which will allow the display of 
:' . ~-. "-

the digitized images on the television monitor. 

Software has been written for controlling the SDS92 when 

digit;izing im~ges. This software has been called IMAGE and 

offers a special purpose language with the following instruc

t ions:. 

SRLO 

SRIH 

SCAN 

DISP 

HOLD 

VfEW 

\~ ERSE 
c· 

Set register to low resolution (128 x 128) 

Set register to high resolution (256 x 256) 

Digitize the image on the monitor~at the 
~xisting resolution 

D'splay the image on the storage scope 

Place the storage scope fnthe HOLD mode 

PJace the storage scop~ 1n the VIEW mode 

Erase the storage scope 

In addition, there is an executive language which allows the 

printi~~ of a core dump, changing of core, etc. 

The'SDS92 is interfaced to the HP2TOOA so that the data 

/. 
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\1 

\\ 
f d to or from the HP2l00A an~. the HP2l00A can can be trans,~rre 

force execution of predetermined routines irt the SDS92. An 

image can be digitf~ed by the SDS92 and this image transferred 

to the'HP2l00. The HP machine can then perform oferations on 

th~ image and transfer 'the image back to' the SOS ~o~ display 

on the stroage sCDpe. This is very useful fo~ analyzing images 

andop~rations suchDas converting images to line drawings or 

developing -~-l'gorithms to transform images to normalized pos

itions. or developing algorithms for automatic measurement of 
.\.:\ parameters on the ,mage. 

When a police department wants to install a system like 

ours they will need to "meas~re" a large number of photograph5. 

To' facilitate this, we have developed a light pen/joy stick 

Cross-hairs are positioned by light·pen or joy stick system. 

. th t The X, Y coord i~nates of the i nter-or a combination of e woo 

cross -ha,"rs are th~n en, t;red automatically section of these . 

into the computer ~pon command. Thisoshould g~eatly increase 

the speed and a~curacy of taking the measure~ents. This 

system is in the final construction phase. 

The hardware desig~ ~r9jects have been done by students 

supervised by Dr.' Bargainer u'nd are shown below. 

A. Design of IMAGE Hardware and Software. consisting 

of the hardware and software required to digitize 

the image and displciyit on the stoi::a'ge s,cope was 

done by Mr. Gary Hornbuckle, a graduate student 

,~. t) • 

() 

o 

o 

o 

/; 

-

B. 

C. 

D. 

E. 

,', 
/ I 

I) 
i ) 

3-4 

~ajoring i~ Electrical Engineering and supported 

by the Electrical Engineering Department. 
I 

Design of the plotter interface was done by Mr. 

Mark Franklin, an undergraduate student in Elec

trical Engineering. Mark was supported on this 
grant. 

Des 19n of the SDS9,2-HP2100 ha rdwa re and softwa re 

was done by Mr. Bernard Gordan, a stodent in the 

fiffh year design sequence (Master Electrical 

Engineering). Bernie was not supported during that 
time. 

Design of the TV di~play system is being done by 

Mr. Ronald Dockal, a graduate student in Electrical 

Engineering s~pported by this grant. 

Des.1gn of the light pen/joy stick system is being 
~. , 

done by M~. Martin Daniels, who is ,a 'graduate 

student in Electrical Engineering supported by this 
grant, 

The system which WQuld be ne~essary for pe~for~ing sorting 

of mug shots, fingerprints, and vehicle information and random 

access to other records is shown below. Obviously, the Hewlett 

P~ckard minicomputer is not the only computer which can be used. 

There are macriy fine" systems which c:04ld be used, some of which 
CJ 

might be less expensive. The install~tion here at the University 

,0 
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of Houston and the one at Oakland. California P.O. are HP2l00 

systems. 
.. '; .. ~ 

HP2108 CPU 
with 24K random 
'access memory 

Two Dual Disks 
with controllers and 
2 spare disc packs 
5Mwords total 

Periphrea1 Equipm~n~. 
Time Base Generators 
Teletypes & Interfac,s 

, Paper Tape Reader 
Cabinet 

F1cheDisp1ay Unit 
with interface and 
hard,copy printer 

$ 7300.00 

25150.00 

, 5360,00 

9995;00 

$41?05.00 

Other costs wou1d,int1ude.the following: 

Cost of .Fiche . /' // 
Software 

Expendable Supplies 
Paper tape 
TTY Paper 
Access forms 
Printer paper 

Tratnihg of Employees 

$.lO/image 

Sup,pl ied from 
this grant 

Done by computer manu
facturers and LEAA by 
separate grant to some 
group 

The software developed on this grant would be available 

and would be significantly decrease the cost of the system. 

, c' 
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,The CRIME System in Oakland P.O. cost about $100.000.00. 
, 

including hardware and software. 

Phase II 

There are two hardware projects which wi)l be completed 

duri ng Phase I I. 

1. Instal': the microfiche display system and modify 

if necessary to perform for the final system. 

2. Investigate availabl~ hardware for automatically 
r 

digitizing the measurements from the fiche display. 

The light pen system developed here is a satisfactory 

system for our use, but it would be to'o expensive to install 

with each system. 
C). ' 

Other techniques more compatable with the 

fiche display unit must be investigated. 
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Pattern Recognition 

1. I"n troduct ion " 
This section summarizes the philosophy" goals, and 

achievements duri~g the first phase for the; pattern recogni-
n ' tion group. The precise details and theorems w~ll be pre-

sented in a paper entitled, "A Computer Interface in Mugshot 

Retriev.l" which is being submitted for public~tion in the 

IEEE Transactions 'on 'Ci'Y'cui'ts' 'and 'S'y's·te'ms. - - -
As stated in the original proposal. a major objective 

was "the d~velopment of a' computer aJgorithm ~hich will com-

pare the i~~ge supplied by the witness to ph~tographs in the 

" ' 

.. ~. 

mugfile and select 'look-alikes' (objective 3) .. Specifically, 

research duri~g phase I was concentrated on'rec~gnition simi

larities in the basic "shape" of the faces. Thi~ point is 

emphasized in that no qualitative features (glasses, beard, 

etc.) were used irt the look-alikes (LA) algo~ithm. (During 

phase 11, the LA algorithm will be incorporated with an o~
tional sorti"9 pack~ge to restrict the look-alike part of the 

search to a ~ubset of the m~gfile which has already been sorted 

~>n qualitative features such as sex;' age, type ,of crime, etc. 

11;1 . Design .Philosophy ,0 1 ThelA algorithm is des)gned to permit a witness and a 

1 aw enfo,rcement agency to by-pass the tedi ous manual sorti ng 

through
6

a mugfile or mug book and to concentrate instead on 
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a few im~ges which the computer has ident1fied as "look-alikes" 

to the description, given by the witness. How many crimes this 

n s, 0 course, on the quality ~f the will help to solve depe d f 

mugfile and on the abi11ty of the witness to recall and des

cribe the suspect. Thus before any hope of such a real-world 

system can be realized, attent10n /'\, t b mus e brought to two very 

basic and dist1nct quest10ns: 1) On the average, does the 

witness have the ability to remember'and effect1vely describe 

a suspect? 2) On the average, ca if' n normatl0n be extracted 

n use y a computer to locate from a witness' description add b 

the des1red photograph? 

The results of the research of phase~ indicate that both 
\\ 

questions can be answered in the affl'rmat1ve. Oa"ta from a s i m-

ulated mugf11e of 100 photographs and 75 sketches is presented 

to support this claim. 

The design of the LA algorithm was accomplished under 

certain guidelines, or requirements, for its operation. These 

requirements have been grouped into five b asfc categories as 

follows: 

R1. First,.a measure of similarity between the geometry of 

one ,!ype of faci~l image must be established.' The similarity 

measure must be able to compare photographs with photographs. 

sketches with photographs. sk t h 1th k , e c es w s etches. and likewise 

Ident1-kit composites. Q 

R2. The data entered into the eomputer from a witness' des-
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cription must be eastly measured, I tis' 1; k'e 1 y' th a t .y e r y few 

i' police departments would be willing to 1nve~t .time in train-

1ng personnel 1n com11cated curve tracing or texture measuring. 

However, it 1s reasonable to assume that the measuring of 

distances betl,teen certain facial landmarks on a sketch would' 

not be conside~ed too gre~t a task. 

, R3. Si nce the a 1 gari thmmust compare; da-ta from a sketch wi th 

that of several thousand photographs, in the interest of, time 

(to the user and to the CPU) numerical computations and memory 

requirements must not be excessive. 

R4. The algorithm must not be sensitive to,the size of the 

sketch or to minor variations in the location and orientation 

of the face in the image. 
R5. Finally, and perhaps most important, the algorithm must 

be effective in matching a witness' descriPti\~n' to the correct 

image. Ideally, the algorithm shobld c~nsist.ntly select as 

its first choice the correct photograph or image from th~ mug

file. Since this cannot be accomplished all the time, objec

t1vescan b~ stated in terms of a computer reduction of the 

driginal mugfile population to a small percentage of the images 

"(such ~s 1%. 5%, or 10%) with a sp~cified high probability of ' 

the desired photograph 'ppearing in the reduced'set. 

lIt. DataBase -=:-::; 

The data which this~eport is based upon consi~ts of 

hand-measured features from ph,ot~g'."aphs, sketches, and com-
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A ~rec~s~ deser1p

tio'n, of tbis set'"of. 1~.~ges··1s· desd'ibed in t:heh'Qm~'~.:fac.t.ors 

portion of the report. Ho . . 

.posites of white, coll~ge-a§ed. males. 

wever, a very brief description will 

be given here.' 

From a previous study 1n Buffalo, New York, a collection 

of 200 facial images (photo,gTaphs only) was obtained. 

During the phase I study, images from 75 persons were 

obtained under the following conditions: a target wa~ observed 

(no restri'ctiQn on a.ge, sex, 

After a bri~f viewing 

simultaneously by two 'witnesses 

or the race of,the witnesses). 

per·iod .... ,.one wi tness interacted w,',th a sketch artist. the 

other with an t,dent1-k1t operator. Af ter the witnesses were 

finished, the target appeared before the sketch artist and the 

I~ent1-k1t operator and another set of images was obtained. 

Thus~ from this ~tudy. five 

a photograph (PH), a sketch 

images w~re obtained p~r target: 

from witness description (SW), a 

portrait sketch (SP),. and Identi-kit composite from a witness 

description (IW), and a portrait Identi-kit composite (IP). 

A pattern recognition technique called "training" was 

conducted using images from the 75 targets mentio~ed above 

and 25 photographs from the earlier study, thus 100phot6-

graphs and approximately 75 sketches of each type were used 

' ve mages due to certain scheduling (not all targets had all f1 i 

problems). 'J;~ ~'U 
The n,~mertcal char~ctertzatloJ1 ,of facial IlIIage;'~J; 

done in a qu~ntitJtive, rather than lit t1 qua a ve, manner. 
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Ii 
. To' avoid problems of changing ~airstyles, etc., it was decl~d- .. 

\ .'1~ , .;%;:~-

',ed to 'restrict all meas'ureme,nts to the area bounded 'above by 

the eyes andbou~ded below by the ch,!n. 
./ 

As indicated on the drawing. F..igure 2" the following 

measurements were recorded from each image: 

M1= fnterna1 biocul~r dista1Jce 

M2= external' b10cu1ar distance 

M3= nose width 

M4= mouth width 
I 

Ms= d1stance across the face measured directly under the nose 

M6= distance across the face measured across the mouth ' 

M7= nose length from tip of nose to midline of the eyes 

Ma= .distance from chin to eyes 

Mg=' distance from lower lip to eyes 

In the ease of :heavy s i debu,rns or other fae i a 1 ha i r, 
n I~ 

certa i n fea tures (s uch as' Msor'~~~,6"'). are d i ffi e u 1 t to mea s'ure 

accur~tely. In such cases, default antomic~f landmarks were 

. used, In the case of sideburns and beards, a landmark or 1/3 
o 

tbe distance into the sid;bur~ was chosen as a default poin~ 

for the edge of the face. 

To overcome the problem of different images of diffe~ent . 
I' 

, s 1 ze~. rat 1 os of the above measurements were computed. ' (Wh il e '\ 

ther~,'1sa possif>1lity that this p'rocedure might cause two 
• /, ;~l 

pe~sonswhosehead sizes were considerab~y different toappea~ 

"similar"~the phenomehon was never observed in the data men-
. 
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t10ned above.) 

IV The 'LA Al'gdrtthm 
In this report. the term"target set" deiiotes the coll ec-

tion of images which are used as a mugfile. The term "wit

ness set" denotes the collection used (one image at a time) 

to locate specific image in the target set. The lA algorithm 

was~run on each of th~ following '''target set-witness set" 

pairs: PH-SW.PH-IW, Sp .. SW, and IP .. IW. 

As a preliminary preprocess1~s step, each ratio from the 

target set data was normalized to have sample mean equal ~ero 

and sample standard deviation equal one. 

In addition, witness set ratios were' quadratically re-

gressed on the normalized target set ratioS. ~hat is, if 

W
l

, .•. , Wn and T
l

, •••• , Tn represent a specific ra~io from 

n witness images and the normaJ ized ratio from the corres

ponding target images. respectively, then the constants ~O' 

al and a
2 

are determined by a/J;sast-squaresfitting of the 

function t=aO+alw+a2W~. This is accomplished by selecting 

aO' a
l

, a
2 

to. min1mi,ze· ~ [aO+a lw"i,+a 2W;i 2-Ti ]2Wh~er~ the sum

mation is over the s:et of target-image pairs (Ti/~)' .iel, 
. " , ~ 2 

•.• ,n. The v~lue of Wi is then replaced by ari+alW'i+aZ"!=1~-

After each of the 72 r"atios chosen from the nine basis 

measurements are treated in this manner, the ~ight ratios 

with the smallest mean sqyare error (the value of the summa-' 

.tion given above) were found. These e1iht are the ratios 

Ii 
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which have the closest average agreement between witness image 

and corresponding target image. (The remaining 64 ratios are 

not used after this.) 

At this point, each image is c~aracteriz~d by a ratios 

R1 •••• Ra (normalized for target images and quadratically 

regressed for witness images). To bring the eight ratios into 

closer agreement between target and wit~ess images, a linear 

processing on witness data is performed: 

F = A R 

R = collection of' a regressed ratios 

A = matrix of constants 

F = collection of a processed features where, 

(i=l, •.. ,a) 

The processing matrix A can be d'ecomposed into the pro

duct of two matrices, A=A1A2' where: 

(1) A is a multilinear regression matrii. That is a collection 

of const.ants ~ij (1~i<a' and 'l<j~a) such that on the average 

ai1R1+"'+~i8Ra is as close to th~ corresponding T; as possible. 

After tbese constants are found, Ri is replaced by this sum. : 
~ 

(21. A2 is a permutation matrix which merely rearranges the 

proce.ssed data in order of each processed ratios t "importance" 

in c1assificatiori. This is acnierfed fly the fol1owi~g techni.que: 

-.... b 
.' 'r':~~:~ 

II ", 

" ~ 

f' 

! 
F,=tb.e processed rati.o which does' the best job of recognizing 

'images • 

F2=th~ processed ratlp; Which, in combination wit~ Fl , does 
,1"' '.' ' 
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the, best job, of facial rec~gnition. 

Fi z the processed ~atio, which in combination with Fl~F2J~ •• 

F t does the best job in facial recognition. i -1 " ., 
Once the permutation matrix is found, the ~atibs from both sets 

of data are recorded. 

the concept of data ordering is a most important one. 

One would expect that, if ordered prope,.rly, two features 
r-'-., .. "j ")< 

woul d perfor~ better than one and th'if't\:,tnree features woul d 

out-perform two. However, at some point in this procedure, 

the amount 'of, ad4itional information, gained from a new feature 

~~gins t~ ~ecre~se ~~d in the ~xtreme case, addi~g more features 
"'. ..... ~ . 

is ~qufvalent to addi~g "noise". Figure·3 (typical for all target 

set~witness set pairs) illustrates th~s phenomenon. Th~ op- n 

\ ..... 

timalnumber of features varies according to which data pair 

was used. 
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Using the ordered features, a Eculidean distance func

t10ri is us~d for evaluati~g similarity amo~g 1m~ges. letFl~ 

F 2' • • • F nand Tp • • • , Tn denote 'the set of processed a nd order

ed feat~re~ from a witness image and the norma 1,1 zed and order

ed ratios from a target image, respectively(N is the optimal 

l'i1.Hij~)er of ordered fea tures ) • The" dis tance" b\~tween the two 

tmages is t.aken to be 0= [ {F l ,;,T l }2 + ••• + (Fn-Tn)2 ~ 
Note that a distance of 0=0 {which is the smallest possible 

> '~; 

distance} indicates that there 1s perfect agreement petween 

the two images. Also as the difference between corresponding 
f~"t' ... 

values inc~eases, so dGes the distance between the two fmages~ 
.~. ~. 

To convert a distance 0 into a similarity rating 5, '!!!.l. 
j,' . 

mono'tonic decreasing function may be used (that is, ~f D=O, 

then S=l and as D, grows large, 5 goes toward 0). 5uch a func

tion is S=~xp (~D) •. as shown in Figure 4. 
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. As a ranktrg procedure, the closest "look-alike" to a 

given image is the target with the largest similarity rating 

(or equivalently, with the smallest distance). . . 

'V Resu'lts 

The L~ algorithm described above was tested on a data ~ 
~I( 

':' \1 

ba se of 100 pfiotographs- (a pprox ima te 1 y 75 of wh i ch had corre l "" 
sponding sketches and composites). 

\\ ' 

The t-'argetset-wi tness 

set pairs were PH-SW, PH-IW, SP-SW, and rp~IW. The last two 

pairs were included to measure a possible upper bound in the 

performance on sketches and composites. (That is, the algo

rtthm sho~ld wo~k somewhat better in comparing sketches with 

sketches than it does in comparing sketches with photographs:) 

Ta~le "0 .• 1 lists ·the e~9ht initi·al ra·tios as discus-. 

Sed earlier. For notational simplicity, a r~tib of·measurement. 

Mi to measurement Mj 1s denoted by i/j. 

'Ra t i 0 PH .. ;SW 

1 1/5 
2 8/2 
3 4/7 
4 ·6/1 
5 _- 4/9 
6

v 
5/8 

7 6/4 
8 6/7 

optimal number 
of ordered . 
featur,es 4 

% of correct 
first 13 

()choi ces 

PH-IW SP-SW IP-IW 

9/8 7/5 2/6 
1/9 1/7 2/5 
5/1 5/4 '6/4 
8/3 7/2 2/8 
3/1 7/6 5/6 
6/1 ]/3 2i3 
~/1 5/8 5/4 
3/6 1/9 3/6 

3 6 7 

10 21 20 
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··Filu.re ,5n·h~s·t·ra tes the probabfl i ~y 0·' f1, nd:-. '-

ing the desired im~ge tn the reduced target set as a function 

of the size of the reduced set. The dashed line (performance 

b.as·ed on rand01ll selection) is included as a 'reference. 

'Vi pna:serr·. 

The 'proppsed work of the pattern recognition group in 

Phase II can be briefly summarized as stated below: 1) Com

bining the present LA algorithm with optional sorting routines 

2) extractirig or measuring factal features from the T.V. screen 

ustpg the light pen algorithm (of the hardware section) 

. 3) automatic computer extraction of facial features 4) con

version of photographs into line drawings (this is presently 

~~ll under way) 5) Testing and improving the overall algo-

ritbm on the large mugfile~ 
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Software 

This portion of.~he Phase I report deals only with soft

ware developments other than those relatin9 directly to the 

development of the "10ok~al1ke" aVgor1thm. This work was 

funded by the LEAA grant only d~ring the last six weeks of 

Phase I. 
Most of the work done during this period was development 

6f suppbrting eompute~ programs as follows: 

1. Modiftcation of HP2l00-SDS92 interface drivers and devel-

opment of interface control subroutines and main program. 

These have Oreatly inc~eased the ease of operation of the 
I -

/-/ -j 

2. Development of ~ stor~ge scope displ~y subprogr~m (sc~r:·i 
whole system.' 

1._· 

,; and a storage scope plotting program (PLOT) •. These programs 

provide for rapid display of graphical informjtion. Sub

routine PLOT is compatible with the corresponding hard-copy 

plotter. program so it is useful for rapi'tf checkout of programs 

using that device 
3. Development Qf storage scope image displai programs 

(DSPF, DSPC). These have greatly reduced the time required 

to display processed images ,on the storage seope~ 
4. Development of an improved text editor for editing com-

puter programs and data files. 
I 

5. Development of a driver program for the carousel-projec-

tor display. 

)) 

\~) 

~,,"""""1;;1\- ~~,_.~ ___ 6_~~~'_·_-(j-=·-""T~", 
',: '-- . ~ ~, :. .. ~ 
," 

() 

, 

o 

Q 

num er generator for use in 6. Divel~pment of a random b 

generat1ng synthetic subject files for checking operation 

of software to be developed. 

In addition, study of the structure of th~ Oakland 

CRIME system was begun. Preliminary investigations indicated 

that we would be una,ble to inst 11 th a e whole, CRIME system 

until we increased the s,ize of the memory of the HP2100 com-

puter. Personnel with responsibility for s~ftware develop-

ment were used ex~enS1V~lY to support others with less knowl

edge of the computer operating system. 
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" Forgery Applications 

In cases where a photograph of a suspect is available, 

, appl ication of the pattern recognition approach· does not de

p$nd on the memory ability of a witness. One important area 

of this type (suggested for use by members of the Hd~ston 

Police Department) is the forgery area. In a large number 

of cases they have a forged check and a photograph of the 

person who cashed the chec~. The problem is to determine if 

t~e individual in the photograph is in thei~ ~ug file of known 

forgery offenders including other current unsolved cases. 

During the last two m,nths of Phase I, two graduate 

students from the proj ecit Ii pent cons i dera b 1 e time wi th two 
i ' 
I ' 

detectives from the Hou~to~ P~lice Department learning the 
,I. .' . , 
j I ~ 

typ~s of information they:have to work with and the procedures ' II : 
\ ,'" 

they use. They determ1r~.~'d several possible approaches which 
. . '.' 

could be used to apply the pattern recqgnition approach if 

we can overcome 'two ,major problems: 

1. ,Photos of suspects are taken at a variety of angles so 

you do not have a '"str~,ght ahead ll view used in mug sh,ots. A 

procedure must be developed to "rotate" facial images so that 
I , 

images can ~e compared in mug shot position. 

~2. 'Many forgery suspects use "disguises" such as glasses, 
" 

wigs, etc. Techniques which minimize the effect of disguises 

must be developed. By the end of Phase I,one of the graduate 

students was developing a computer program ~h1ch would test 
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one approach to the "rotation" problem. 

continued in Phase II. 
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Further Research, Phase II 

Phase I of this project was devoted to the development 

of a "first generation" system. This was a research/devel

opment activity using as much as possible. the computers and 

other equipment a.lready owned by the University of Houston. 

Once this "first generation" system had proved the basic idea, 
,,::..,:, 

would work, the plan for Phase II was to concentrate on plan-

ning and designing a "second generation" sy~tem which·wou1d 

be appropriate for mug file owners to acquire ~nd install. , . : '. .Y (t. ,'.' . 

~ t w~s ~~co~p 1 ~e~ ~ha t the agen c 1 ~~ ~~~ wou ld rna ~~: th is' step, 

would Anp~a~ly want a system ~i~~ Fapabilities beyond j~st 

retrieving a "look alike face" from the mug file. In actual 

applications there will be additional information about the 

suspect other than the image of the face; i.e. estimates of 

height; weight, age, sex, race, type of crime committed, etc. 

This information should also be used in r~t~ieYing suspects 
. 

from the file. In addition to this requirement, the system 

should be flexible enough to allow law enforcement agencies 
1:\ 

to include factors unique to their techniques,and filing sys-

tefus. OUf'discussions with the Oakland Police Department 
I 

and Hewlett Packard, who developed the software for the Oak-

lah4 system, have giveh us a good understanding of the pro

blems which exist with their system. 

Objectives for Phase II 

1 •. To comp1et~ the design, build and~emonstrate a "second 

~iM/11111"""'ot!iPitiW_}II_""ll\ki_' ___ ' __ .... _-'iCi6"""' . • __ 4""" ___ " -. ~ 
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gener .. ation" system which would b e appropriate for owneri of 
large mug files. Th i 1 1 e or g na proposal included only the 

design of the system; we now plan to build and demonstrate 

the system. Because man~., of the h d ar ware developments have 
already ~een achfeved, the major i requ rements· to complete 
this system are software de~elopments. 

2. To complete a number of studies wh,'ch il w 1 maximize the 

effectiveness of the system and minimize th~.effort and invest-

ment required to install this type of system in law enforcement 
agencies. 
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Appendix HFl 

Artist and Technician Credentials 
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r> 

Sketch Artists 

Three graduates with B. F. A. degrees from the University of Houston 

Art Department served as sketch artists. Two of the artists were white males, 

ages 24 and 28. The third was a white female, age 25. Each artist had previous 

, experience in drawing ~aces: one had advance training~\in portrait and the other 
• \1 

two had worked with witnesses in doing sketches for tile University of Houston 

Traffic and Security Division. 

Although there was n{lh"vailable formal training course for the sketch 

artists, the work for the Traffic and Security Divis~.on d~d provide insights 

that led to various interview~ng procedures. Other activities that were part 
"t ". ., . 

of the artist tratnip.g included having each a1"tist serve as a witness in a sketch 

situation. This turned out to be a valua1;>le experience since it enabled the I, , .. 

artists to be more sensitive to the 'problems of information exchange in the 

imagegener'ation task. Of course, another dimension of .the training wa',j simply 

doing a number of practice sketches. Each artist drew a. minimum of three 

practice sketches from witnesses' verbal descriptions. 

As in the identi-kit training procedures, verbal critiques of each sketch 

were exchanged among the ar.tists. 

ldenti-Kit Technicians, 

Three graduate st~dents in the University of Houston Psychology Program 
" 

served as identi-kit technician~. Two of the three were white, twenty-six 

.year old, male students in the Cognitive Psychology program. The third was 

a white, twenty-four year Qld", female student in the Bio-psychology program. 
() 

Formal training in the use of the identi-ki~. was not identical for all three 
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technicians. One of the male technicians became a certified identi-kit 

operator by attending a two and a half day course provided for law enforce

ment personnel by the ldenti-Kit Company. Course content was noted by the 

attending technician and utilized in developing a training procedure for the 

remaining two technicians, who did not attend the formal id.enti-kit course. 

The resulting training procedure consisted of three phases which preceded 

formal data collection: (1) a review by the certified technicians of the content 

of the identi-kit course, (2) the construction of faces from phott>graphs, and 

(3) the genera~ion of images from verbal descriptions. 

ill the, ~t~~t f~ase o{ training the cer~ifie~ ~~~nti-ldt tr.chnician ~~yieweq 
, , ". -

the information presented at the, id,enti-kit course. The following points wfire : .: . :', ... "" ",;, .' .:' .t"'~ .;~. ' ... ' ':,'" 

covered with each of technicians: 

(1) The purpose of the face constructed with the kit is to eliminate not 

to identify. Facial information provided by the kit permits one to 

eliminate people who could not be carldidates. 

(2) Procedures utilized in developing the proper setting for the witness 

were mentioned but not emphasized, since the setting for witnesses 

in the laboratory were all:eady established. 

(3) Construction of identi-kit facial composite begins by asking the witnes s 

four basic questions and recording specific reisponses on a form used 

with the ldenti-Kit •.• The questions and responses categories include the 

following: 

(a) Approximate height of the suspect? Response categories are: 

tall, medium, and short. Classification is based on the following 

table. 
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(b) 

(c) 

(d) 

60 , 

Men 
?! 

Women 

Tall 6' 5'6" 

Med~um 5' 7" - 5 '11 " £>'1 " - 5 ' 5 " 
';0 • 

Short 5'6"- 5'_ 

Build of the suspect? Response categories are heavy, medium, 

slender, and square. 

Age of the suspect? Response categories~onsist of age groups 

starting at age r5 and ascending in groups of ten years (15-Z5, 

Z5-35, 35-45, 45-55, 55- and up) 

Hair ~f the suspe~~?' This question is di;"ided into three paH~. 
! :,~ ~"'. ".' ... "j' :. !! J. • ; ') I - • 

The first calls for a description of the hai:r.-line ~cl"ossthe forehead, 

the se~~nd asks about the color of the hair, und ~he third about 

the thi~~ess of the hair. The wi_ss is then asked to look at 

the card in the ~d,,~n#-kit which contains a large selection of hair 

styles and select one that is most like the sU$ped. 
a , 

(4) The .tnswers to the above four questions guides the technician in 

producing a ba,sic compol;lite. Each response cat~gorY' for the questions 

is mapped to a corresponding facial feature or set .of facial features 

in the identi-kit. .A. card in the identi-kitcontains the mappings. The 

I" . 
featUres associated with each descl"iption following the questions are 

selected so that the re~ulting facial composite i"s pla'usible given all 

responses to the question. 

(5) The resulting composite is shown to the witness 'and the construction 

of the face proceeds in an. interactive fashion. The witness indicates 
". \ 

, 

which features of the face a~e not correct and the manner in which 
\\ .. "-, . ~ 

they sh~uld be changed. The "selection is facilitated by the tecbD.ician 
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providing structured alternatives to the witness. From this informa

tion, .alternative values of the feature are selected.whic~ are closer 

to the witnesses description. Generally the technician should exaggerate 

in the selection features. 

(6) Feature selection is made from a book containing all the features in 

the identi ... kit. The technician avoids showing the features in isolation 

(7), 

\ 

to the witness. The technician selects the feature based on-the ',vitness 

description. The witness mainly works from the composite. Exceptions 

include hair sele ction,. 

Cel'tain aspects of the face can be infl'ue~ce14uringth~ r?nstf~?\tion 
Otij ;: Udi;! ',:, a' 

perisp- ~hr~u~h. the '9.se of the f<:»~lowing proce~~l'~~= 

(a) Expression raise or lower eyebrows, 

raise or lower lips 

(b) Age - ralse or lower chin 

(c) For females 

eyes - El4 othe'?s are El5 and El6 

. nose -N9, NZ4 

younger ,nose - N35 

older nose - NO~ 

older lips -L30 

smiling lips - LO 8 

other female "lips - L03,. LZ8, L2.9 

other female eyebrows - DOZ, D2l 
c' 
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(8) When the composite is finished, the witness is asked to rate how 

Closely the composite matches person. 

Following the review (of> course content, each technician served first as 

as a witness and then as technician in constructing a facial composite. 

In the second phase of training all three technicians, including the certified 

operator, construc~ed six faces from photographic slides. This procedure 
\\ 

, \'" 

was utilized to provid\~ practice in manipulating the foils of the kit and to 
.11 

provide ~xperience \v~,~h the variable value s facial featu;res available in the 

kit. Verbal critiques of each composite were interchanged among technicians 

during this phase of training. 

In ,the third training phase each technician constructed three images from 

witnesses I verbal descriptions. Following the construction from, description, 

each technicia,n constructed a facial composite from viewing the target subject. 

'. 
Durin:g this phase, verbal critiques of generated im~ges were interchanged 

among ire technicians. 
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Various Information Forms Used 
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in Image Generation Study 
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EXHIBJ;T. 1 

SUBJECT DATA FORM 

64' 

,) DATE:, 
~-------------------

NAME! ______ ~___________________________________ Student NUmber __________ __ 

Target Number :, __________ .-,;.... _______ _ Subj ect Number _____ ---.-___ _ 

Permanent Address: __________________________________________ ---------------

Phone Number: __________ _ 

Major: Classification: F.R SO 
Birth date : _______ ,, ____ _ Height: Weight: 

Sex: M F 

Hatr Color: Black Brown Blonde Red Gray/W:;P:1;.te 

Hair Length: Bald Thin Short Medium ~ng 
'! 

Eye Color: Brown Blue Green Hazel Other 

Complexion: 
" 

L~ght; fair Dark/black Freckles or" splo~chy 

Accessories: Glasses _______ Moustache _____ Beard _____ _ 

JR SR 

Pockmarked 
lil, 

Visible scar " ____ -"'-__ Sideburns ___ --- none _________ _ 

Peculiarities: Visible scars moles _______ ,. birthmarks ____ _ 

Others ______ _ 

Build: Light Heavy Medium 

Race: white black chicano oriental other 

Images: Photograph Witness Description(s) Target Present _' __ 

Image Production Technique:, Sketch Identi-Kit ______ Synthesizer ___ _ 

Color Photographs: 

Front Bust __ ------
Profile Bust ------

Transcript{s) : 

Comments: 

Other ____ _ 

WG __________ __ WOG _______ _ 

-------

.t • 7~~'~-·~-'·~""--:;:-- ~_'h_ 

~' '''', ~ ... " .. 

;;:. 

o 

" 

.. ,~ ~ 
·"t'· \ 

. c"" ;q, 

/ 
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EXHIBIT 2 

o SUGGESTIVE JlilTERVIEW PROCEDURE 

SKETCH ARTIST INFORMATION 

DATE: 

TIME: Start ---:------- Stop _______ _ 

Target No. name . -".1 

-----------------------------------Witness No. name 
-------------------------------~---

Target Information: 

Age: 

Build: Slender Medium Heavy 

o Color of Hair: Blonde, Brown, BlacJt, Red, Gray 

o 

Color of Eyes: Blue, Green, Hazel, Brown 

Light, Medium, Dark 

Complexion: Fair, Tan, Dark 

Smooth, Rough, Wrinkled, Facial scars 

Accessor,ies: Glasses, moustache, beard, side burns, head gear. 
,) 

Drawirig with target present 

Sketch Artist Technician 
----~S~i~gn~a~tur~e-·------------------------.... 
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DA'lE: 

UNDER 34 
A up to 20 
B 21 - 25 
c26 - 30 
D 31 34 

E)}I:HIBIT 3 

SUGGEsTED INTERROGATION PROCEDURE 
IDENTI-KIT c;;. IDMO INFORMATION 

~ 

White 
Black 
other 

HEIGHr 

AGE GROUP 

BETWEEN 35 - 45 
E 35 - 4fr 
F 41 - 415 

TALL /1- 6 'anel. OVer 
MEDDiM - 5'7" ~ 5' 11" 
SID'~T"i- ,. Under 5' 6" . 
,'.' . 

:j 

~ 

Male 
Female 

BUILD 

Slender 
Square 
Medium 
Heavy 

66 

Subject No. __ -

Target No~' __ --

OVER lf6 
G lib --50 
H 51 - 55 
I 56-60 
J 61 - 65 
K Over 65 

COtOR OF HAIR 
ODDITY (If any) 

C) Blond or Red 
Brown 

Note: 

, I 

. 
" 

" :~ I 

Black 
Grey 
Bald 
Greying 

Glasses 
Mustache 
Beard 
Side Burns (large) :' 

Other: 
Confidence Level' 

f 

SUPPLEMENTAL INFORMATION 

°Hat or Cap 
Mask 

~' Tattoo 
'" Freckles 

IMPORTANT: Record Identi-Kit Code for Future construction: 
~-----

Wrinkles 
Acne 
Cr,ipple 
Facial Scars 

Ident.:l.-Kit Co<te: _----------~-----------------

IDt«) "324" Jacket No. ___________ ---

OIdenti-Kit Technician 

Portrait Identi~KitCode~ 

I' if 
,< 

Name 

,.~ 

.-:. 

.-

0 

, 

.-
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EX:HIBrr 4 

() " 

SUBJECT COMMENT SHEET 

1. When you viewed, the target, wl"~t did you do to help you remember his face. 

2. What parts of the face were easiest to remember? 

o 3. What parts of the face were difficult to remember? 

4. What parts of the face were hard to describe? 

-------------------------------,.,'.,..,---

5. What parts of the face were easiest to describe? 

6. Have you ever had to describe a persons face before? If yes~ ,why? ,; 

, ) 

0
",": ,7.,' If you have any additi,onal comments;'or thoughts about your experience in this 

experiment which you feel to be important, describe them below~ 

J
r' ~}. . ' ,{ 

1 
", ",.' ~. i". ".' _'~...;.._;.._. _________________________ • __ ~-Io_ ....... __ 

• ~~' •• ,~~ •• ~ ,.. "Ii> 
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Appendix 3 

Sample Photographs and Images from 

() 
Image Generation Study 
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Appendix, HF 4 

¥nage Generation Study: Instructions 

for Subjects and Conversational Mode 

of Witness-Target Interactions. 
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Exhibit I 

Prototype Instructions to Witness Subjects 

(In the following instructions WSl and'WSZ 

af'e substituted for the subje~ts' names) 

WSl. and WSZ, no~t that I've finished taking the photographs, we are 
(,' . . . \) 

gomg to go to the room next door where I will introduce you to another parti-
1\ 

cipant in this study. The peraon you meet is someone yqu \Villlater attempt 

to describe for purposes of producing an image of him. The experiment is 

set up ~~, r?at Y9u and the person will spend about seven to ten minutes talking 

with each othe1;,: ~ollowing this conversation, one ~t you will work with a 

sketch artist and the other with an indenti-k.it technician. your task will be 

to describe from memory the target person you have seen in order to produce 

a likene s s Qf him. 

.' , 
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Exhibit Z 

Prototype Instructions to Target Subjects 

(In the following instructions T Sis substi-

tuted for the subject's name) 

. 76 

. T S, in a few minute B 1 will bring two oth.e r subje cts into this rooni to 

meet you. 
We will spend a.bout seven to ten min~tes talking with each other. 

We use this conversation to give the other subjects an o~;portunity to see you 
. . 
'. 

f This is the purpose of the study, 
so they can the~ describe you rom memory. 

\ ~ "f,,;-

to see. how successful~y peop~e can participate in producing a~ image of some-
~ . : ~'.>: ~~ 

one th~yhave seen~ It will help the interaction process go smoothly if you 

and they can get ap easy conversation going. 
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Exhibit 3 

Prototype Introductory Remarks t~r Witness-

Target Conversational Interaction 

(In the following statem~nt WSl, WSZ and TS are 

substituted for the subjects I name s) 

'--I 

- "WSl and WSZ, I would like you to me.et T S. WSl and WSZ, if you will 

sit opposite T S and me ~e win take a,. few minute s for you to get acquainted 

with TS. As you know (looking at WSl and WSZ), you a,:r-,~~\going to be. w.orking 
• .. ;2,,";-' ''\2> 

with either a sketch artist or 'identi-kit technician to 'develop a facial im~ge 

of TS. TS, while WSl and WSZ are giving their descriptions, we will go next 

chor where you can fill out a data form and I will take some pictures of you. 

We will use one of the photographs as the standard against which we will com-

pare WSl's and WS2.'s images. In addition to the photqgraphs, TS, we will 

ask you to pose while our sketch artist and identi-kit technician prepare an 

image while viewing you. " 

The above statement was made by E primarily because it created a feeling 

of mutual participation between the subjects. Following the statemenf~ E 

, }~' 

would attempt to get a co:..~!ersation·started around the w~tnesses', and target's 

activities and iri.te,rests . 
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Item Rating 

1. The exact contour of f~ce, ,head, shoulders and body ( ) 

2. Charar.::teristic POSe6 of h~ad, attitudes of body, etc. ( ) 

3. The precise car:riage, lengt.ll, of step, etc. in waDci ng ( ) 
4. The diffE.r3:1t colom:£: ~..rOrn in some· familiar costUme ( ) 

Think qf s:;':t;ing the folJ.o""rlng, c:ons::'dering' c'Sre.t'ull..v the picture which cones 
before your mind! s ey~; and. clasnify the image suggested by the f()D nw:i ng q.ues·t;?,~n .
as indicated by the clez:':'ee of .clearness and vividness spedf'iA(l em the Rating 

Ii - c: 

Scale. 

5. The sun as it'is. sinri'lng below the horizon 

Rating Scale 

Q • The image aroused by an i te,m of'· ~his . test· may be: 
u 

l'e.t·.fect.ly c'l,ear and as vivid as the a;tual experience 

Very clear" a!l.'i cOlUparebJ_e in ,rividness to the aetnal experience 

Moc1erately clear a.nd vivid 

Kot clear 6'r vivid., but recognizable 

Vague and. dim 

So vague o~d dim as to be hardly discernible 

No imagG :91"ese!lt at all, you only 'knowing' that you are tbinking 
of the o'bje~t 

( ) 

RatinB 1 

Rating' 2 

Rating 3 

R~ting 4 
R?,ting 5 

Rati!1g 6 

Rai;.ine: 7. 
-..... 

Think of each o:r:: ·::;i';.~ f0: J_mvi nS SQuw:lB ~ J;onsj.rle-d_ne; oarefnlly the image which 
eOllJ.eS to y~'t,}J: .7_ind f $ N:T;, C'_,~d. cla86ify the images . suggested by each of the 
foD.owj.ng fll;::zst;:'O.llS a8. indicated. b'jl" the degree~ of clearness and vividness 
-,specified on the Pati.JJ.g 8.:!ale. 

Item 

7. The honk of a~ automobile 

8. The mewing of a eat 

9,. The sound of escaping steam 

10. The clapping of hands in applause 
," 

Rating Scale 

The image arou$ed by an item of' this test may be: 

Perfectly clear and as vivid. as the actual experience 

Very clear and comparable in vividness to the actual experi~nce 

Moderately .cleaT ,anp, .vivid 
D 

Rating 

( 

( 

( 

( 
( 0 

) 

) 

) 

) 

) 

Rating 1 

Rating 2 

Rating 3 
<-

(") 

.() 

-. -·"-~'-~~---"~".-"'--r-_··-_-~----·w-.. ~:-, -. ~~' ___ '~ _____ '~._'._' 

~ ,I 
j 
i 
i " 

i (J" 
1 

-:' ...... 
-3-

i Not clear or vivid, but recognizuble Rating 4 
Rating 5 I Vagu.e ~md clim 

! 
I 

./ 

I 

. j 

I 

So vague and cL1.U 9.fl to be hard] y disc-e_mible . 
Rating 6 

No image present at ~11, you cnly 'knowing' that you 
:..:.\ 

are thillkin~ ');L the object R'?I.t:i.ng 7 

. 'l'hi:.:~c o:f ':J:'<~~iin,g! 01' touebil1g eagh of th;;: :follovO-'1g, conAi:d.ering ce.r":lfully 
;th~ .Imaga Iv',bi!'!!: ~(..I11eS '''ic vou·.· mind's touch, and classify tlJ.e imF.!ge" ~l'",rr"W""e~ liy i:>a} l' tb <.. 1 ' ; ..' ,..!J . -. • ~ :J C' ""bb~'" " . '_. 

" - ;'~1)). .,e I0.L ow:tng QUestJ_ons as ~ndl.eated by the d~grees of cl<;;)n-les~l 
and v~~dness. ~pecifiDc on 'bpe Rating Scale. 

Item 

1:;:.m.2~ 

J.3. 

14. 
\~ 15· 
~ 

Sand 

Linen 

Fur 

The :pri~lr. of' a pjn 

The i.,t'.r~.~+'il of, e tE.'lJidbath 

(~) 
R .. rt:l ng Sca~;'::: 

; (, 

The imaGE a:..'otJ.secl by an i telll of this test may be ~ 

Pel':rect~y cJ.~ru.' and. a.s --vivid. as the actual experienc<.~ 

,,\ . . \-' 

Very (:!lear' ul'!d com:t::arable i.n vividness to the actual experienc~ 
Moc1.era taly cJ.P.-=t-r ':!l:'Jri~' ~:~;·i.c:. 

.. . 
Hot c1 eur ()j, ·• .. hi -5 ~ 1-1;:( J"~;··-:;-;;\'!'rt~<:;.lS 1.e 

.'. (j ~' 

Vagueanc. d'i.m 

So "vague and dim as tv 'be hQ.cc.1:r discernible 

No imag~ p~es<;ilt ale. a1:'; ~'';:'u. only 'knbwing I that you 

t:hinking 01' th::: 1.)'1,) j 3C ~ 
are 

:Rating 

(' ) 

( ) 
( ) 

(' ) 

( ) 

Rat'ing 2 
, .. 

Rating .3 

TIabing !~ 

Rating 5 

Rat.irl6 6 

Rating 7 

Think. o:f 3!erfoTming e::l~h of th:= following acts, considering" carefully the 
i:~\ °im~ge 1~·~.i.~h· co!nes toyvu'r "P;:-;,0.' s ",rms, legs, lips ,etc., and classify the 'images 

.'" s'\:.ggested as imlicateJ. bv the degree of clearness and viv,i.dI.less spe .. cUied .on 
;:··:~the Rating Scale. • . 

. ' 

Item '"'-. ~ ',. 

16.· R1lfiIiing upstairs 
() 

17 .."Springing across a. g"J.tter 

18 •.... Dr~winga circle on pape:r. 

( ) 
( ) 
(, ) 



19. ,·nct:\l'"·bi.n.g. up to a high shElf' 

20. Kicking sOIl1eLll1Iig" Ott'!:. oJ: your ~vay 

Rating Sce.le 

The image aroused by an item of this test may be: 
!-", 

Perfectly clear and as vivid as the actual experience 

Very clear and compEl.rable in vividness to the actunl experience 

Mod~rately clear and vivid 

Not ~lear or vivid, but recognizable 

Vag}le and dim 

So vCl,gue and dim as' tebe hardly discernihle 

. pre::1pnt at all, you 'only 'kncJwing '. that you are thinking No l.P1age __ _ 
of the abject 

'Think of tas~i~g each of the following considering carefully t~e 
comes to Y<.lUl· m:iad' s mouth, and classTf'y the images suggested" by 
ftJllO'~ving by sFicn of the folloi·ring questions a-s indicated by the 
clearness aad. vivid...'1.e.sH spc:cified on the Rating Scal~. 

Item 

2l. 

22. 

23. 

Salt 

G'cantLL::rhcd (~'ih:i,te) s1..gar 

Jelly 

Rating S~e.le 
.(? -

T~e image )l":'OllAed. b~t an j;-:;£l::rJ. ~f' th:i.s test may be: 

]?erfec:tly p];c,;:r Pile <.'l.S "'.r J.vi·l as the actual experience 
to. 11' • 

Very clea,r and 'ct:)ml=,~.rab1.e in vividness to the actual experience. 
,,' 

Moderately clear and vj:!id 

Not clear or vivid:; "b".lt reC')gn:i.zable 

Vaau.e ann o.::.m ,I:>' 

So vague and dim as to be hardly discernible 

fu~ image present a~ all; y,~u only lknowiQ' that 'you 
of ~h~ obj~ct a 

f· ~ -

D 

- , 

are thinking 

( 

( 

) 

) 

Rating 

Rating 

Rating 

Ra-:ing 

Rating 

Rating 

Rating 

image which 
each of the 

1\ 

degrees of 

(.:\ " 

Rating 

) 

) 

) 

) 

) 

Rating 

~ntip.g 

:~ating 

Rating 
0 

-R8,tin6 

Ra'ting 

Rating 

1 

2 

3 
4 

5 
6 

7 

1 

2 

3 
4 

5 
6, 

7 

':1 

0 

(~) 

J 

I 
i 

I 
I 

( ) 
(~ " -

, .~ 

\ , 
rr ll O -5-

c.;, 

Think" of slIlelling each of the follow:i.ng, ~ corwidering carefully. the ima.ge which 
comes to your .minti! I::l .. 1(.'0".' ~;:!l! cl>;U)sl"fy the images suggested by each of the 
f'oJ..low:ing qU.esGions as ir..~a(;2.tE'1 by J.:;l1e degrees of clearness and vividness 
specified on the Rating S~ale. 

Item 

26. .An ill-v;:nc il:,Lei room 

27 • <X;ckit1g C~.1::t1(-leEl .' . 
28.... Roast beef 

30. New lcai;h,,~r 

Rating Scale 

The image a:f6used by an item of' this test may be: 

Perfectly clear and as vivid as the actual experience 

Very cleqr s.:;d cOJ"T!?aX'eble in vivid11e8.S to the actual e:h,]?erience 
:J 

Noc.e.ratl::ly cI.\.~·~j·· and 'livid 

:Not clear or vivie":., but :r.-~cognizab~e 
- Va gue and dim 

So vague arid dim as to be hardly discernible 
): 

No ~mag~ Dresen':; at all, :r~u only tknowing' that you are 
~hillir,jJ.:g 0~ the object.

c
/ 

Rating 

( ) 

( ) 

( , 
) 

( ) 

( ) 

Rat:i.ng 

Rating 

Rating 

Rating 

Rating 

Rat.ing 

Rating 

T"nink. O:i: cacb of' -tt!-= i\"\:l.l_r~iing sensations, considering carefuJ.ly 'I;he image 
vThich c.om,,~s ·~v,fl,.")re g'.'l"Q" 141.iJd., &nd. classify the "images suggested as incii..catGlf1. by
the d~gree.s· c-f (!lea:rn~.:':-:':l d.nd viv1.dness s:pec:i..f'ieid on the .Rating Scale. 

:ctE'ill 

JL 

.r 

~3~ - A 80re th~oat (I _ ... 

34 .. Drowis"i~nl"}Sl:l 

nn~t~tioh as from a very full meal 

!.Che iru~e aroused by an item of this test may be: 
I , ~ - 0 

--Rating 

( 

( 

( 

( 

( 

) 

). 

) 

) 

) 

1 

2 

3 
4 
5 
6 

7 

Perfec~ly clear and as vivid as the actual experience. 

Very clear and comparable;n Vividness to the actual experience 
Ra~ing U 
Rating 2 

Moderately clear and vivid (;\ 
Rating 3 



) 

if 

Not clear or vivid', but recognizable 

Vogue and dim 

" " -b-

• So vague and dim as to be hardly discernible 

o b 

J 
NQ imn~e present at all, you only 'knowing' that yoq are 

thin:k\~ng or the obj eC'i:; 

"~ 

o 

(\ . d ' 

( 

" t'.J 
·;":~~~~:::~.M~~~,::~w',.!"t.'~H~_.,,,._ .-,: '""_,,, ~ .. ~ .. ~~,_~~" 

o 

. 0- ~I 

.-

o 

u 

o 

t ,. 

o 

Rat,ing ~~ 
,:R~ting 5 

Ratltlg 6 

Rating 7 

", 

o 
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TBE GORDC'NTEST' OF ;VISUAL 
IMAC-ERYCOl'-rr::.ROL 

" You have just comr>lcted a q11estionnaire that was desiUl1ed to measure the 
vividness of different kin(ls of imagery. In this present q1.1estionnaire some addi
'tional' aspects of ,your ;).maGtJry are being studied . 

i,J 

The queRtions are concerned with the ease with which you can ~2tro! or 
!!lRnipulate . visual i!r,l:iges~' For some peoPle this taslt is relatively easy ~nd for 
6tliers relatively hard. One subject who could not manipulate his imalSery easily 
gave this iJ_lustra-!:'.ion. He visualiz;::d. a ttlble, one of wJiose legs su(ldenly began 

,to ,collapse. HE' J.;hen -e~ied to. visualize another table w'ith four solid. legs, b'at 
fO,und it imp,ossible. Tr'le, image of the fix-1st table ,with its collapsing leg per~ , 

II \1 

sisted. Ar:.t')th"'r sllb~ ect reported that vThen he visualizef! a tabJ e the im e;e was 
rather vague al1d dIm. He could visualize it briefly b,h it vms dif:t'icul't; to reta:i,n 
by any voluntary effort. In both these illustratioh';5' the subjects had difficulty 
tn controlling or mani}:)ulating their visual imagery. It is perhaps importe.:at to 
empbasize that these experiences are in no way abnormal and are as often reported 
as the c<mtrollable type of image. ' 

, Read each question, then close your eyes while you try to visualize the scene 
describ~d:. Record your answer by underlining 'Yes' 'No' or 'Unsure,', whichever 
is the most appropriate. Remember that your accurate and honest answer to these 
questions is most important for the validity of this study. If you .have any doubts 
at all regarcljng :l.:,he; ctns.·rer to a question, underline 'Uns,ure'. Pleas~, be certain 
that you answer each of ",the twelve questions. 

1. Can you see 'a car s,tanding in the road in front of a house'? 

~. Can you see it in colour? 

3. 
4. 

Can,_,rYou now see it in,a different colour? 

Can you nOvT see the same "car lying upsi~e down? 

5. Can you now see the S3me car back on its four wheels aga~n? 

6. Can you see the ~a:'r ,runninG along the road? 

7. Can you see it cl.:iJ(.b ..... 1:P a very steep hill? 

8. Can you see it, climb over the top? 

9. Can you se~ it get out of control and ,~ash through a h<;:mse? 

10. Ca.n you nOI'T see the .sutneca~ running along the ,roadw'ith a 
handsome couple inside? 

11. Can you see the tar cross a bridge and fall over the side 
j.nto the str'eam below? if 

12. 

!J 

Can you. seei:he- C';:l,'I.:,' all, ,.oJ d and' di.sm:mtJ.ed in a 
t'~~,1.>~-cernf:l tel'Y'? 

o 

r, 

Yes No Unsure 

Yes No Unsure 

Yes 

Yes 

No Unsure 

No Unsure 

Yes~ No Unsure 

Yes No Unslll'e 

Yes No Unr.ure 

Yes . No Unsl'..rc 

Yes No Unsl1re 
\) 

Yes No Unsure 

Yes 
~,:...: 

No Unsure 

yes No Unsure 

If';' 

, . 
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Facia.l R~lcogni tion : 
Ef't'ects;ofChang1ng Accessories1 

, " 

A facial recognition study eKamined errects of accessories change, 

between initial exposure to a tsrget person and that person', appearance ----------------------~----------------------------~~Tr_.------______________ _ 
~, .. 

Three accessories were manipulated; glasses and 

'i I, 

t; 
!r 

fi 
II 
~, 

" I. 
~1 
rl 
ji 
i 

~i 
If 
/1 
d 
tJ 

N 
ff 
E .. 

in a recognition task. 
1": 'J~ ·f, fJ~r '. ,4 :',}, • 

() bef.}rds (present' or'" ab~~~nt) and hair 
~'~1 r j,' 

style" (long or short)-. - Changes in 
both" directions had marliea' negative e!'fects upon recognition, With hit 

~' ~ 

; ~ ~ ~ ,.:: '.~'" ~~~.~~.-:,. - . : 

rates dropping as much as 42 percent. 
I r-
I ... ', • 

ential effects;. glasses prOQIlClllg the .""l~est decrement and beards the 

I . . 
largest. False pOSitive errore Were also increa.sed l>y accessory changes. 

- ' .• " 5. 

The various acceSsories had differ_ 

The resUlts have imRlications for criminal identificat,iol1 systems. 
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INTRODUCTION 

Two earlier p~~lers ", (Laughery, Alexander and Lane, 1971,~ Laughery, 

Fessler, Lenorovitz and iY'0blick,1974) reported a seri~s cif experiments 

exploring the effec!ts Ofi;. several task variables on faci~il recognition. 

The~aradigm in these Stlldi:cs simulated a situation in/which a witness . 
who ~s seen a cril.'ninal ~~t+,empts to identify that person's picture in a 

set of alternativ€ls. iWhj.le a number of variables were ,explored, two in 
( :1 

particular strons;+Y affec,'tecL recognition: the more decoys (or distractors) 
II : :,1 

preceding the ~{;irget, th~r poorer the performance; and the more s~J~lar the 

t~~'perf'ormance. d~coys were .+';0 iJhe ta;getl~ the poorer 
Ii 

II " /. 

The x'esul ts of these I ("xpenimenJcs )'1ere related to the design of criminal 
;-:. " / , ,r 

" 
A~ imporifAnt set of' task variables in such a identif.:i.cation systems'. 

Cl . . \1 " • 

syst/dm that have not been" ;ex:plored to 
~\ 

date, however, conce~ns diff6~ences 

bE!~GWeeri the target' s appea.l\anc;f~ in the initial exposure 
t. :\, .':1 
:1 11 

!n the recognition task. Iil all ofth~: earlier studies 
".\ 

" appearance, wa,':l basicallythJ
il 

sSlJlle in the t'\l{O (,instances. 

and his appearance 

the targ'~t' s 

In :the real-
'1\ '). 

wo;rldc of. ,criminal identifica~;,ion there are frequpntly change;:; in appear-
,r •. , .1 I 

ance.~e s,t~dyreported he~le;eXPlored one cl~;Ss of changes; namelyJ 
\1 '. 'r' •• 

differences in accessories'~ AClcessories refer to par~B';' ot: the. facial 
·'co .' 1", 

Ii \\: ' 

stimulus that are not :permaneri~,a.nd are relatively eafpy ~o mod~~y. 
'\\ ,', \\ I, • 

Examples would be beard1t, inous'(a~hes, glasses, haJ.r style~ and cosmetics. 

. This experiment dealt s~ecifiC~1~ljLY with thre,e of these ; glass,ea, beards 

1\ :1 

il and haIr styles. 

, " 
.' 

Subjects. students enrolled in The Ss we're 
~.' - t.,'" 

() 

o 

o 
o 

i'~~ 

! -

89 

introductory psychology at'the Vniver~ity of Houston. Class credit was 

given f.or participation in the stu~~. 

~. The task in tb1.s experiment was essentially the same as that 

reported in Laughe~y, Alexander and Lane (1971) and Laughery, Fessler, 

'J~norovitz and Yoblick (1974). ~s first viewed four sequentially'pre

sented slides of the target person in different can4id positions. The Ss 

task was to indica.te, using a 6-point scale (definitely yes ,probably yes, 

possibly yes, possibly no, probably no, definitely no), whether each picture 

in a subsequent, sequentially presented test series of slides was or was 
."r, .1 

not the target., The slides were projected so as to be approximately life 
It f' -O.~"?;_ " {;,:. • 

size on the screen. The t~~get's picture appeared only once in the test 

se:!'ies. 

Design. '!'he design of the experiment was a 3 x 4 x 4 factorial with 
~ 

all factors manipulated as betwee~;~ variables. The conditions of the 

first variable, accessory, were beard,hair style and glasses. The second 

variable was the view-search accessory ~elationship. More ~pecifically, 
.~~ 

this variable refers to an accessory change between (~~le target IS appear-

ance. in the initial exposure and his appearance in the search series. 

The levels of this va:riable were defined by the accessory~being same or 

different and the actual condit.~on pf the accessory •. " In the case of the 

beard and glasses acces'sories, the change related to the pr~sence or 

absence of .the accessory. For hair style the change was long versus 

short hair. Perhaps the four levels of thi~ view-search variable are 

better understood ~y noting the specific view-search relationships. If 
-

we think of /"With" as referring to the presence of the accessory (or long 
\ /1 
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hair), and "without" as the absence of the accessory (or short hair), ttJ(~lI 

the four conditions of same or different for each of the three accessori(~1J 

were with-with, with-without, without-with, and without-without. 

Tne third variable, target, consisted of four different people, all 

white males, whose pictures were used as targets. 

A total of 10 §.S were run in each of the 48 experimental conditions. 

Materials. The peop+e recruited to be target persons were all clean 

shaven and had a long hair style. A make-up artist prepared the targets 

for the different accessoty conditions. A short wig was used to effect 
\1 

the hairstyle change. The beards were full and included a moustache. The 
I 

glasses, of course, were simply put on or off. In this manner a full set 

of ph'Otographs, including candid and posed, were taken for each target 

with each accessory condition. Ten separate targets were made up and their 

From thp.se 10 four vTe~;~ selected for 'the study. 
" 

photographs 'taken. The 

selection criteria were concerned prirnar:1,ly with how natural the makeup 

appeared~, Figure 1 shows .one of the targe~s used in the study with .the 

different accessory conditions. 

(See Figure 1) --------------------------
In this experiment the accessories were manipulated .independently; 

that is, no interactions were consi~ered. Putting it another way, in 
() 

manipulating the presence~r absence of an accessory, ,only 1 accessory 

'was changed. For example, when the t~rget appeared with a beard,,, he did 

not wear glasses and appeared with a short hair style~ Similarly, when 

the target appeared with a long hair style, he was clean-shaven and did 

not wear glasses. 

,J' " 
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Fae test series consisted of 74 decoys and the target, all appear

ing in front, bust views. The decoys were all white males ranging in 

age from 18 to 28. Halt' of the decoys in the test series consisted of' 

decoys without glasses, without beards and with short//h~ir. The appear

ance of' the remaining decoys depended upon the accessory condition. If 

the condition concerned beards, then the remaining 37 slides contained 

pictures of men with beards. Similarly, if the condition concerned hair 

or glasses, the remaining pictures contained long hair or g:i.asses respec

tively. 

The order of the decoys was random with the constraint th/iLt no more 

than 4 consecutive decoys were of the same type with respect to presence 

or absence of the accessory. Tae physical parameters of all slides were 

constant (sharpness, scale; lighting, etc.). 

The candid position slides showed the target person in positl,ons 

ranging frOu. left to right side, full length, and bust views. The candid 

positions were selected from a larger set of photographs of the target 

with .~~ effort to select those which seemed leas't posed., 

Apparatus. The apparatus conSisted of' a Kodak. Carousel AV 900 pro-

jector with a 4 to 6 in., F3.5 Zoom Ektamar Le~is and a Da-Lite proje~tion 
,I 

screen. :1 

Procedure. .The Ss in each of the 48 experbental conditions were run 
, , 

• II' 

a.s a. group. FJ.ve §.S were seated at each of two'llong tables, one behinci. 

tr;e other, in a normal size classroom. .... The flcr~len was located at the fron"G 

center of the room.at a height slightly above t~je seated Ss. The tables 

were 7.0 and 12.0 feet from the screen. The prd~ector vTas located at tile 
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rear center of the room. The room was darkened to irtsure good vision of 

the slides, but with sufficient light to read and mark the answer sheet. 

The instructions were presented in two parts. The first part made 

clear that the §.S would later be looking for a picture of a person whom 

they were about to see. Following the presentation of the 4 candid'photo

graphs of the target for 10 Seconds each, the §.:s were given the ,second 

part of the in§tructions. This pa:r:t included details about the use of the 

answer sheet and a statement that the target might appear in the test series 

several times, only once, or not at all. In fact, the target appeared just 

once, in position 69. Presentation of the second part of the instructions 

required 4 minutes and the test series followed inunediately. 

During the search sequence, each slide was projected on the screen 
, 

for seven seconds with two seconds between slides - during which the ~s 

recorded their responses on ant~er sheets. 
<' ~ 

I) 

Any §. who knew the target person wa~ given credit for participation 

and excused from the experiment. The Ss were asked to indicate on their 

answer sheets if they knew any of the decoys. There was a negl~gible 

number of responses indicating any §. knew a decoy face. 

~ESULTS 

The Yes and No resporlses to the target picture in the test series 

are referred to as hits and misses. Similarly, the Yes and No responses 

to the decoys are referred to as false alarmsQand correct rejections. 

]'01' ,a given §. thehit-m~ss (H-M) sCQre coulpPbe a single value from 1 to 

6. A score of 6 fndicatesthat the !i responded definitely yes when ,the 

target appeared, 5 was probably yes, and so on, with a score oi'l ind.i-

cating a response of definitely no. Two false alarm-correct rejection 

o J=--:-:-~,,,,,~,",,~~,,,,-, __ ,-,,,, ".~ ~ ___ ,".~~~~, __ ".,_.""" ... -..... =., =j:>¢=e;==~"""~""""',"jiiiItlSi&jISJ""""""=,.=,...=~~~-.-.-.-. ---~-,,\ 
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(FA-OR) scores were computed for each §.. One considered responses to 

decoys with all accessories.absent; the other ~onsidered respons~s to 

decoys with the accessory present. 

TwC' analyses were, carried out on the results. The first was all 

analysis of varience on the H-M scorese The mean H-M scores for the 12 

treatment conditions (collapsed across targets) are displayed in Table 1. 

The view-search factor had a significant effect, F(3,432) = 30.31, 1'<.01, 

with performance better in the unchanged conditions than in the changed 

conditions. A si~nificant view-search by accessory interaction F(6,432) 

= 2.76, l' (. 025, reflects differential view-search effects depending on 

which access~ry was changed. The order of greatest to least performance 

decrement was beard, hair style and glasses. Although the H-M scores were 

used in the variance analysis, it is helpful in understandin~ the data to 

note the percentage of §.S who had a hit (marked a 4, 5 or 6' when the target 

appeared). These percentages are shown in Table 2, and obviously reflect 

the ef~ects revealed in the analysis of variance. 
I \~' 

(See Tab'l e 1) \'" 

--------------------~~-----
\ 

----------------------~>,.\. ... --
" 

(See Table 2) 
\\ 

\\ 

----------------------~~---
Two interactions involving the targets were also significant: 

acceE\sory; F(6,432) = 2.63, 1'(.025, and view-search condition, F(9,432) 

= 2.63,1'(.01. Although the interpretation of these results probab~ lies 

with idiosyncracies of the target p~rsons, the exact nature of that inter-

pretation is neither evident nor particularly interesting. 
I 
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The second analysis was based on the FA-CR scores. In computing the 

two FA-CR .scores only those decoys appearing before the target were con-
'--..::::-

sidered. The first FA""CR Bcore was the SIS mean response'tothe decoys o . - , 
with all accessories absent. The second FA-CR score was the mean response 

with the accessory present. The accessory present correpponded ~o the . \,~ ) '-

"'.' 
accessory manipulated in the view-search condition of the target. The 

mean ~A-CR scores for each condition are shown in Table 3. The analysiS 

of variance carri~d out on these data considered viewing condition only 

in terms of the two initial viewing conditions of the target (accessory 

_ pre~ent or absent). Decoy was significant, F(1,456) = 36.6, p(.Ol, with 

a higher FA-CR score for decoys with the accessory. The effect of accessory 

vTas significant, F(2,456) = 9.34, p(.01. Perfor~ce was poorest (higher 

scores) for hair style, best for beard, and glasses was/intermediate. 
o ,_ 

The decoy by viewing condition interaction reached significance, F(1,456) 

= 12.94, p(Ol, and indicated the difference between the decoy with and w:Lth-

out the accesscfry was less when the target initially appeared without the 

accessory than when he initially appeared with it. The significant inter-

aC'tilon between decoy and accessory, F (2 ,456) = 8.90, p (.Ol., is the result 

of a small difference in FA-CR scores for decoys with accessory and without 

accessory in the beard ,condition. This is contrasted with larger differ-
l} 

ences in the case of glasses and still larger differences for hair styleG. 

Finally, the viewing condition by accessoryVinteraction wa.s~lgnificant, 

F(2,456) = 4.43, p(.025. With glasses and beard, initially yiewing the 

target with the accessory resulted in higher FA-OR scores than when the 

target was initially viewed without the accessory. However, for hair 

.... ", 
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style the reverse was true ··higher FA-CR Scores 
occurred When the target 

initially appeared without the accessory. 

------.----.-----~---------
(See Table 3) 

---------------------------
DISCUSSION 

is 

is 

is 

.In general, the results of this study are 
consistent with expectations. 

When a facial a.ccessory change . 
occurs between the initial encounter and the 

later recognition task,' th . 
e probability of a correct identification is 

greatly redu<:ed . In s ' 
• orne cases, the probability of a hit is lowered as 

much as 42%. A pOint to be noted about these results l."s tha+ 
... performance 

decremented by a chang" " ' 
. e 1n e1ther direction; that is, w'hen the a,ccessory 

added or when it is deleted. 
Furthermore, the magni tud,e 

roughly equal with the two t'\1T'les of hang 
>701:' C es. 

\: 

of the decrement 

The significant interaction betw~en the View-search and accessory 
variables makes sense in ter 
,. . ms of the amount of change produced in the 

facial· t" 
s l.mulus by adding or subtracting the various 

accessories. Glasses 
change a relatively small part of ""h J:O , ., " e ,,"ace. Also, glasses 'are transparent 
and some information about the eyes is 

available and potentia~ly useful 
when they are presetit. 

While a change in hair style does not typically 

affect the availa,bility of information about ' 
,other facial features, hair 

alterations probapfy produce significant effects because 
hair itself is 

an important ~eature or source of information in the, recognition task 
(Lenorovi tz, 1972). 

BeardD (includj.ng moustaches) result in Illajor chanf?;~s in facial 
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appearance. Information about several features, (e.g., chin, jaw line and. 
" ' 

mouth) is altered or concealed when a beard is added~ When the beard is 

present during the initial exposure of the target, information relevant 

to later identification is simply not available. Indeed., the beard itself 

may be processed as relevant information; a possibility supported by the 

fact that the with-with beard conditioh results in the best identification 
" 

performance in the study. 

The FA-CR scores reflect the errors made by subjects on the decoy 

pictures; the falsEfpositives corresponding to situations where a wrong 
, .-- ~~ . .:::;::;:; . 

person is identified as the target. The results, in gene~al, make sense. 

The failure of the decoy and viewing condition variables .. to have an effect 

when the accessory was a beard, is probably due to the distinctiveness of 

the various beards. This notion is supported by the low FA-CR scores in 

the beard conditions. Errors when thE(accessory was hair .showed more mis-

takes on decoys with long hair, regardless of the targets initial hair 

condition. It may be that long hair is simply more confusing. When the 

accessory was glasses and the target initially appeared without them, the 

errors on decoys with or without glasses werenodifierent. A possible 
, .! \ . 

explanation is that, Ss were net using information about the eyes, or if . -
they were, it was still available with glass~s present •. The significant 

decoy effect when the target initially wore glasses, ~. be the result 

of Sa looking for a target wearing them. - , 

Overall, the results of this study have important implications for 

crimina.l identification systemS. When a' criminal's appearance has been 

'changed as a resUltl::df accessory differences between initia.J;,~ exposure ana. :) y 
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the mug ~ile, lineup or ot~er, search procedure, th ' e probability of a 

correct identi~ication is lowered and false POsitives may be increased. 

Judici~l procedures must take these facts olnto • account in evaluating 

evidence based upon recognition by a witness. 

It seems reasonable to assume that procedures could be developed 

lihich WOuld permit an identification system to deal more effectively 

with accessory changes. For example, it should be possible to add or 

c~ange accessories on Pict~es in a mug folle. • Such changes are well 
; .. ~ ; 

within thec~re:nt tec,hnol,ogy, of computerized systems. Of course, the 
l~gali ty of such proced~~s may· be t· quee J.oned; however, such iSSues are 

beyond the scope ot this paper. 
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Footnotes 

1. Prepared under' grant No. 74 ~NI-99-0023-G from the Na:tl.'onal Institute 

of Law Er.forcement and Criminal Justice, Law Enforcement Assista.nce 

Administration, Department of Justide. 
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TABLE 1 

Mean Hit-Miss Scores 

Accessory 

Glasses 

Hair Style 

Beard 

fJ 

Unchanged 

With-with without-without 

i\ 

4.85 

5.35 

5.50 

I' 
·1 

r; 
II 

5.45 

5.30 

5.10 

100 

Changed 

With-without Without-with 

4.08 4.63 

3.30 4.13 

3.28 3.23 

() 

'. 

C) 

0, 
"~ -

I, 

.,-' -,,-.--1._ ... ,~~_~~_~ ... , .. _,", .. , 

TABLE 2 

Percent H:i.ts 

Accessory 

Glasses 

~air Style 

Beard 

Unchanged 

With-with 

82.5 

90.0 

92.5 

W;. thout-wi thout 

92.5 

87.5 

82.5 

1/ 
If 
(' 

- -.~ 

1 Q1 

Changed 

With-without Without-with 
;> 

_/ 
65.0 77.5 

=-"-:;:;/ 

47.5 67.5 

50.0 52.5 
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Figure 1. Example of Target with and \~ithout different accessories. 

u 

TABLE 3 

() 

Mean False Alarm-Correct Rejection (FA-CR) Scores 
.' 

Target with o Target without 

Accessory Decoy with Decoy without Decoy With Decoy without 

Glasses 1.45 1.30 1.25 1.24 

Beard 1.2",. 1.23 1.16 1~19 

Ha.ir 1.43 1.28 1.59 . 1.48 
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Facial RecOgnition:. Effects of Changing Accessories 

Kenneth R. Iaughery' and Richard H. Fowler 

University of Houston 

Abstract 

1 04 

A facial recognition study examined effects of accessories changes 'between 
( . 

initial exposur~ to a target person and.that person's a:ppearance in a recogni-

tion task. Tbree accessories were manipul~ted; glasses and beards (present or 

absent) and hair style (long or short). Changes in both directions had marked 

negative effects upon recognition, with hit rates droping as much as 42 percent. 

The various accessories had differential effects; glasses producing the smallest . , , 

decrement and. beards the largest. False positive errors were also increased by 
~-:.::.'". '. 

accessory changes. The results have imp'lications for criminal identification 
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Facial Recognition: Effects of Changing Accessoriesl 

Kenneth R. U1.ughery and Richard H. Fowler 
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Two earlier papers (Laughery, Alexander and lJane, 1971; Laughery, Fessler, 

Lenorovitz and Yoblick, 1974) reported a series of experiments exploring the 

effects of several task variables on facial recognition. The paradigm in these 

studies simulated a situation in which a witness who has seen a criminal attempts 

to identify that person's pictUre ina set of alternatives. While a number of 

variables were explored, two ,in particular strongly affected recognition: the 

more decoys (or distractors) ~receding the target, the poorer the per~ormance; 

and the more similar the decoys, were to the . target , the poorer the performance. 

The resUlts of these experiments were related to the design,of criminal 

identification systems. An important set of task variables in such a system 

that have not been explored to date, however, concerns differences between the 

target's appearance in the initial exposure and his appearance in the recognition 

task. In all of the earl1er'studies the target's appearance was basically the 

same in the two instances. In the real-world of criminEll identification ther,e 

are frequen~ly changes in appearance. The study reported here explored one 

class of changes; namely, differences in accessories. AI:!cessories refer to 
,-

parts of the facial stimulus that are not permanent and nre relatively-easy to 

modify. Exa.mpl,es would be beards, moustaches, glasses, hair styles and cosmetics. 

This experiment dealt specifically with three of these; glaSses, beards and 

hair styles. 

Method 

Subjects. The Ss were 480 undergraduate students enrolled in introductory 

psychology at the Univers1 ty of Houston. 

tion in the study. 

Class credit was given for participa-
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Task. The task in this exper en was im t essentially the same as those reper.ted 

in Laughery, Alexander and Lane (1971) and Laughery, Fessler, Lenorovitz and 

Yoblick (1974). Ss first viewed four sequentiallr presented slides of the target 

person in different candid positions. The !is task was to indicate, using a 

6-peint scale (definitely yes, probably. yes, possibly yes, ~SSibly no, probably 

no, definitely no), whether each picture in a subsequent, sequentially ,presented 

test series of slides was or was r.ot the target. The slides were projected so 

as to be approxim8~ely life size on the screen. 

only once in the test series. 

The target's picture appeared 

Design. The desigrJ. of the experiment was a 3 x 4 x 4 factorial with all 

factors manipulated as between-!i variables.' The condition'S of the first 

t 1 The Isecond variable was variable, accessory, were beard, hair s yle, gasses. 

the view-search accessory relationship. MJre specifically, this variable refers 

to an accessory c , hange between the targets appearance in tht~ initial eJq>Osure 

i The levels of this variable were and his appearance in the search Ber es. 

ff t d the actual condition of defined by the accessory'being same or di eren an 

In the case of the beard and glasses accessories, the change the accessory. 

For hair style the change related to the pre,sence or absence of the accessory. 

Perhaps the four levels of this view-search variable, was long versus short hair. 

ti th spero,ific ~iew-search relationships. (If we are better understood by no ng e " 

think of "with" as referring to the presence of the accessory (or long hair), 

d "without" as the absence of the accessory (or short hair), then the four an , 

, ries l'1ere with-with, conditions of same or different for ,each of the three accesso 

with-without, without-with, and without-without. 

Ther-~third variable,. target, consisted 0 our f f different people, all white 

,males, whose pictures were used as targets. 
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A total of 10 ~ were run in each of the 48 experimental conditions. 

Materials. The people recruited tb be target persona were all clean 

shaven and had a longhair style. A make-up artist prepared the targets for 

the different accessory conditions. Ten separate targets were made up and 

their ~~otogr~PhS taken. From these 10 four were selected for the study. The 

sel/action criteria was concerned primarily with how natural the makeup appeared.. 

A short wig was used to effect the hairstyle change. The beards were full 

and included a moustache. 
The glasses, of course, were Simply put on or off. 

In this manner, a, full set of photographs, including casual and posed~ were 

taken for each target with each:accessory condition. 

In this expe:riment the accessories were manipulated independently; that is, 
~ . .l 'I 

no interactions W4~re considered. Putting it another way, in manipulating the 

presence or absenc!e o~ an accessory, only 1 accessory was changed. For example, 

when the target appeared with a beard, he did not wear glasses and appeared 

with a short hair style. Similarly, when the target appeared with a long hair 

style, he was clean-shaven and did not wear ,glass,es. 

The te~t series consisted of 74 decoys and the target, all appearing in 

front, bust views. The decoys,J'l'ere all white males ranging in age from 18 to 28. 
"" 

Half of the decoys in the test series consisted of decoys without glasses, 

withou~ beards and with short hair. The appearance of the remaining decoys 

depended upon the accessory condition. If the condition concerned beards, then 

the remaining 37 slides cbntained ptctures of men, with beards. Similarly, if 

the condition concerned hair or glasses, the remaining pictures contained long 

hair or glasses respectively. 

0, 
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, The order of the decoys was random with the constraint that no mor8tha..'"l 

4 consecutive decoys were of the same type with respect to presence or absence 

of the accessory. The physical parameters of all slides wer,e constant (sharpness, 

scale, lighting, etc.). 

The candid position slid.es showed the target person in positions ranging 

from left to right Side, full length, and bust views. The ,candid positions 

w,el'e selected from a larger set of photographs of the target with an effort t~,;. 

select those which seemed least posed. 

Apparatus. The aPParatus cOlO'sistedof a Kodak Carousel AV 900 projector 

with a 4 to 6 in., F3.~. Zoom Elttamar :Lens and e. Da-LitecProjection screen. 

Procedure. The ~s in each 0,+ the lt8 experimental conditions were run as 

a group. Five ~s were seated at each of two long ta~les, ~ne behind the other, 

in a normal size classroom. The screen was located at the tront center of the 

room a.t a height slightly above the seated §,s. The tables w~re 7.0 and 1200 . 

feet fJ:'om the screen. The projector was located at the rear center of the room. 

The room was darkened to insure good v~,sion of the slides, but with sufficient 

light to read and ID8.l'k the answer sheet. 
/ 

The instructions were presented in"two parts. The first part made clear 
/J 

that the Ss would later be looking for a picture of a person whom they were -, , 

,about to see. Follo;~dng the pre~entation of the 4 candid photograp~s of the 
,', 

target for 10 f.lecQnds each/\the lis ~ere given the second part of t~e instructions. 

Ahis part included" d~~ails about 'che use of the answer sheet and a statement, that 

~Jhe target migh,? ,·\al~F.:~~~ in th~, test' aeries' ,several times, only ~nce, or not at ' 
,";' ',:./ ;,,',,', 

all. In f'~~~i;,~,~~,:~:ne);~j~j~et ap~~9.-rect just once, inoposition 68. Presentation of 

the second par~: ~9~he J;nst~~tt~ns required 4mi~utes and the test series 
. ' :... ~, .' 

followed immediately. 

o 
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~ During the search sequence, each Slide was prOjected on the screen for 

seven seconds with two seconds between Slides - during which the Sa recorded 
f~,')'1 

their responses on answer sheets. 

Any §, who knew the target person was given credit for partic.ipation and 

excused from the experiment. The ~s were asked to indicate on their answer' 

sheets;tf t;9.ey knew any of the decoys. There was a negligible number of 

r~sponses indicating any ~ knew a decoy face. 

Results 

The Yes and No ~~sponses to the target picture in the test series are 

.referred to as hits and misses. Similarly, 'the Yes and NO responses to the 

decoys are referred to as false alarms and correct rejections. For a given ~ 

the hit-miss (H-M) score could be a Single value from 1 to 6. A score of 6 

indicat~s that the ~ responded definitely yes when the target appeared, 5 was 

probably yes, and so on, with a score of 1 indicating a response of definitely 

no. Two false alarm-correct rejection (FA-OR) scores were computed for each §,. 

One considered responses to decoys with all accessories absent: the other con

sidered resPOnses to decoys with the accessory present. 

Two analyses were carried out on the results. The first was an analysis 

v of variOllce on the H-M ,scores. The .mean H-M scores for the 12 treatment condi

tions (collapsed across targets) are displayed in Table 1. The view-search 

factor had a significant effect, F(3,432)=30.3l, p(.Ol, with performance better 

in the unchanged conditions than in the changed conditions. A significant view:: 

search by acessory interaction F(6,432)= 2.76, p<..025, reflects differential 

vIew-siFch effects dependirrg on which accessory was chemged. 'tJle order of 

greatest to least performance decrement was 'beard, hair style and glasses • 

Although the H-M scores wGre Used in the variance analysis, it is helpful in 

.. , " 
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understanding the data to note the percentage of §.s who had a hit (marked a 4, 

5 or 6 when the target ~ppeared). These percentages are~h(~m in Table 2, and 

obviously reflect the effects revealed in the analysis of var,iance. 
G 

Two interactions, involving the target,s were also significant: accessory, 

F(6,432)= 2.63, p(.025, and view-search condition, F(9,432) = 2.63, p~.Ol. 

Although the interpr~tation of these results ~fobably lies with idiosyncracies 

of the target persons, the exact nature of that interpretation is neither evident 

no~ particular~v interesting. 

The second analysis was based on thle FA-CR scores. In cOllI.Puting the two 

FA-CR scores only those decoys appearing before the target were, considered. The. 

_ first FA-cR score was the '§" s mean response to the decoys with all accessories 

absent. The second FA-CR score was the mes.,.;} response with the accessory present. 

, ' \\. thvi 
The accessory present .corresponded to the accessory manipulat,e01.:~¥1 ~ ew-

search condition of the target. The me,an FA-CR score§ for each condition are 
1/ 

shown in Table 3. The anal .. ;:~ils of variance carried out OIl these data considered 
~ ~ , 

viewing condition on~v in terms of the two initial v1ewtOg conqitions of the 

target (accessory present or absent). Decoy was significant, F(l,456) ~36.6, 

p<.Ol, with a higher FA-CR score for ,decoys with the accessory. The effect of 

accessory was signfficant, F(2,456) = 9.34, p<oOl. Performance was poorest 

(higher scores) for hair style, best for, beard, ,and glasses was intermediate. 

The decoy by viewing condition interaction reached significance, F(1,456) = 
12.94, p~.Ol, and indicated the difference between the decoy with and without 

the accessory-was less when the target initially; appeared Without the accessory 

than when he initially appeared with it. The significant interaction between 

decoy and accessory,F(2,456) = 8.90, 1><.01, is the +,ea'iiltof a small difference 

• 
'I) 

" • J I. 
,.-

,J. ..... ' 

() 

\ 

;.i 

~. 

'. 

Q 

" 

r 

, I 
f 
! 

u 

o 

111 

in FA-CR scores for decoys with accessory and without accessory in the beard 

condition. This is contrasted with larger differences in the case of glasses 

and still larger differences for hair styles. Finally, the viewing condition 

by accessory interaction was Significant, F(2,456) = 4.43, p<.025. With glasses 

and beard, initially viewing the target with the accessory resulted in higher 

FA-CR scoreE.! than when the target was initially viewed without the accessory. 

HOwever, for hair style the reverse was true - higher FA-CR scores occurred 

when the target initiaJ.ly appear'ed without the &ccessory. 

Discussion 

In general, the results of this study are consistent with expectations. 

When a facial accessory change occurs betw~en the initial encounter ~d the 

latex: recognition task, the probability of a correct identification is greatly 

reduced. In some cases, the probability of a hit is lowered as much as 40%. 

A point to be noted about these resu+ts is that performance is decremented 

by a change in either direction; that is, when the accessory is added or when 

it is deleted. FUrthermore, the magnitude of the decrement is roughly equal 

with the tw types of changes. 

The significant interaction between the view-search and accessory variables 

makes sense in terms of the amount of change produc~u.ln 'the facial stimulus by 

adding or subtracting the various 'accessories • Glasses change a relatively 

small part of the face. Also, glasses are transparent and some information about 

the eyes is available and potentially useful when they are present. ~~i1e a 

change in hair style, does not typically affect the availability of information 
n 

.~bout other facial features, .hair alterations probably produce significant effects 

because hairec itself is an important feature or source of informatio~ in the 

recogpition task (Lenorovitz; 19(2). I 
l ' 
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Beards (including lOOustachles) result in major changes~ facial appearance. 

Information about several features (e.g., chin, jaw line and mouth) is altered 

or concealed when a beard is added. When the beard is present during the initial 

exposure of the target, information relevant to later identification is simply 

not available. Indeed, the beard itsel~ may be processed as relevant information; 

a possibility sU:r;>por,ted by the fact that the with-with beard condition results in 

the best identification performance in the study. 

The FA-CR scores reflect the errors .made by subjects on the decoy pictures; 

the false positives corresponding to situations where a wrong person is identified 

as the target. The results, in general, make sense. The failure of the decoy 

and viewing condition variables to have an effect when the accessory was a beard, 

is probably due to the distinctiveness of the various beards. This notion is 

supported by the low FA-CR scores in the beard conditions.. Errors when the 

accessory was hair showed IOOre mistakes on decoys with long hair, regardless of 

the targets initial hair condition. It may b l2 that 'longhair is simply more 

confusing. When the accessory was glasses and the target initially appeared 

without thelIj., the errors on decoys with or without glasses wer.e no different. 

Most likely, §.S were not using inforql8.tion about the eyes, or if they were, 

it was still available with glasses present. 
" {) 

The significant decoy effect when 

the target initially wore glasses, may be the result of §.S looking for a target 

wearing them. IJ 

Overall, the results of this study have important implications for criminal 

identification systems. When a crimi~al's appearance has been changed as a 

result of accessory differences between initial exposure and the mug file, lineup 

or other search procedure, the probability of a correct identification .is lowered 
) 
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and false POSitives are increased. 
;J~dicial procedur~s must take these facts 

in eValuating evidence based upon recognition by wit 
into account 

.' a ness. 
It seems reasonable to assume that proced 

ures could be developed Which Would 
permit an identifica~ion system to deal more effectively WJ."th 

. . accessory changes. 
For example, it should 'be Possible to add or 

mug file. 
change accessories on pictures in a 

Such changes are well within the current 
technology of computerized 

systems. Of course, the legalit f 
y 0 such procedures may be questioned; however, 

such issues are beyond the scope of this paper. 
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Table 1 

Mean Hit-Miss Scores 

Changed 

With-without. 

4.08 

Without-with 

4.63 
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Table 2 

Percent Hits 

Unchanged 

Wi th-wi thWi thout-wi thout 

82.5 92.5 

90.0 87.5' 
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Table g 

Mean False Alarm-Correct Rejection (FA-CR) Scores 

Target with 
Target wi theut 

Decol with Decol without Decol with Decol without 

1.4, 1.30 n 1.25 1.24 
1.27 1.23' 1.16 1.19 
1.43 1.28 1.59 1.48 
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Footnotes 

1. "" Prepared \Ulder grant No. 74-NI-99-0023-G from the National !nsti tute 
of Law Enforcement and Criminal Justice, Law Enforcement "Assistance 
Administration, Department of Justice. 
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