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ABSTRACT 

The purpose of this report is to describe a set of sub­

rowtines which are a FORTRAN IV coding of the pattern recognition 

algorithm designed by Dr. James R. Townes of the Electrical 

Engineering Department at the University of Houston. These 

subroutines have been incorporated into the UHMFS system 

which combines the capabilities of this pattern recognition 

a 1 go r i t h m to fin d II 1 00 k - ali k e s II wit h the s p r tin g cap a b i 1 i tie s 

of the Oakland, Calif. Police Department's CRIME system. This 

documentation is provided for law enforcement agencies who already 

have a system similiar to Oakland's CRIME system and want to com­

bine the pattern recognition capability with it. 

The algorithm is subdivided into three sectipns. These 

sections are realized via FORTRAN subroutines, with a drive sub~ 

routine to control execution of the sections. The basic o~eration 

of the algorithm is discussed first, followed by a detailed exam-

ination of each available subroutine. 



I 
I 
I 
I 
'I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
'I 
I 
I 
I 

3 

TABLE OF CONTENTS 

Title Page .....................•..............................•. 

Abstract .......... " ............................................. 2 

Table of Contents ." ............................................. 3 

List of Illustrations and Tables ................................ J 
Foreward ..................•..................................... 4 

Summary ., .................•...........•...............•......... 5 

Description of Subroutines ................................ , ...• 10 

Li s ti ngs of the SubrlOuti nes .................................... 15 

LIST OF ILLUSTRATIONS AND TABLES 

Figure 1, Mea~urements on a Facial Image .............•.......... 7 
Table:l, Measurements Used ...................................... 8 

Table 2, Sketch Ratios .....................................•..... 9 

Table 3, COJ1)posit Ratios ......................................... 9 

Table 4, TyPE ........•......................................... 12 

Tab 1 e 5, CONTROL GROU\P ....... ,................................. 12 

Listing 1 , RAT 11 •••• II ........ ~ •••• ~ ••••• ~~'!~~"''':--;:-;:.;;i ........ iir •••• 16 

Listing 2, RATI2 •••• II ................. " !It ........ " .......... " •••••• 19 

Listing 3) ALGOR ..•....................•.......... , ............ 22 

Listing 4- , COMP .................... , ........................... 26 

Listing 5 , ALRIT ................................................ 28 

Listing 6, SORT ...............................•..•..•...••..... 30 

~.I'. 
(; 



~ .. 

I 
I 
I 
I 
I 

,::-:> I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
'I 
I 
I 

4 

FOREWARD 

This report was prepared by Kimbal1 Sumney, a graduate st~dent 

working with Jim Townes. It describes a set of FORTRAN subroutines 

w h i c h can be use d t 0 imp 1 em e n t t his ve r s ion 0 f the To \\1 n e SIS II 1 0 0 k -

alike" algorithm. The coefficients in the regression equations 

were determined by a jack-kniffing procedure using a data base of 

s~etch artist drawings and Identi-kit composites generated earlier 

in this research program. 

Readers who are interested in the total mug file program or 

details of the pattern recognition work will need to consult other 

reports. This report is for those who want to implement the algor­

ithm on the computer. 

Ben T. Rhodes, Jr. 
Project Director 
June, 1977 
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SUMMARY 

The algorithm requires nine facial measurements as primary 

inppt. Figure 1 shows where the measurements are taken fro~ the 

face. Each step of the algorithm performs a transformation on 

these measurements or ratios of these measurements. The measure­

ments can be taken from a sketch or composite representation of 

a subject developed from a witness description; or from a photo­

graph of the subject. The unit of measurement used in determining 

the distances is immaterial as long as the same unit i$ used for 

all nine measurements. 

In the first step of the algorithm, the measurements, which 

~re listed in Table 1, are paired to form eight ratios. Assuming 

that th~ measurements are ordered according to the list in Table 1. 

(the order of the measurements shown in Table 1 is the order assum­

ed by all the various components of the algorithm.) .Table 2 and 

Table 3 depict the two different sets of ratios that are "used by 

the look-alike algorithm depending on whether the image supplied 

is a sketch or a composjtB. Ratios formed from photographic measure­

ments are standardized by dividing by the respective standard . 

deviation. Ratios formed from a sketch or composite representation, 

are not standardized. 

The second step of the algorithm modifi~s the ratios generat­

ed from a sketch or composite representation. Ratios formed from 

photographic measu~ements are not processed by this phase of the 

algorithm. The first operation is a sixth order linear regression 

on each ratio. Then 3 a~ eighth order multii~inear regression is 

used to further modify the ratios. The value of the reg~ession 
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coefficients differs depending on whether a sketch or composite , 
is used. 

In the final step of the algorithm the Euclidean distance 

between the selected ratios of the image supplied and the mug 

shot is calculated and sorted in ascending order of similarity 

(shortest distance) between the subject and the mug file photographs. 
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TABLE 1: MEASUREMENTS USED 

Measurement 
Number 

l. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Definition of 
Measurement 

Internal Biocular Distance 

External Biocular Distance 

Nose l~idth 

Mouth Width 

Distance Across Face Measured 
Direct1y Under Nose 

Distance Across Face Measured 
Act'oss Mouth 

Nose Length from Tip of Noie 
to Midline of Eyes 

Distanoe from Chin to Eyes 

Distance from Lower Lip to Eyes 
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I TABLE 2 : S KETC H RATIOS 

I Ratib Measurements 
Number Used 

I 1- 2/8 

2.* 5/8 

I 3.* 3/8 
-.- .. 4. 5/2 

I 5. 6/2 

I 6. 6/8 

7 . 3/6 

I 8. 9/3 

*Not used when comparing two sets of ratios. 

I 
I TABLE 3 : COMPOSITE RATIOS 

I Ratio Measurements 
Number Used 

I 1- * 8/3 

I 
2.* 9/8 

3. 5/3 

I 4. 6/3 

5.* 2/8 

I 6. 2/9 

I 
7.* 3/1 

8. 1/8 -:~) 

I *Not used when comparing two sets of ratios. 

I (.:., 

I 
{. 
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QgCRI-PTION OF SUBROUTINES 

As previously mentioned~ each step oj the algorithm is 

realized by a FORTRAN subroutine. In this section, the avail­

able subroutines w~ll be discussed in detail. The explanation 

of each subroutine is accompanied by a listing which includes 

extensive comment statements. 

The first step of the algorithm is impl~mented by subroutine 

RATI1. This subroutine takes nine measurements as input and pairs 

them to form eight ratios according to the guides specified by 

the parameters called TYPE. Table 4 lists the allowed values of 

TYPE and the associated meaning. The first step of RATIl is to 

check the assignments made to TYPE. If an invalid assignment is 

made, ERFLG is set to one (1) and control returns to the ca 11 i ng 

routine .. The second step sets up dummy arrays to hold the guides 

and coefficients which are to be used. The ratios are then cal­

culated using the dummy array for guidance. (Note: The denomi­

nator measurement is first checked to insure that an attempt to 

divide by zero (0) is not made.) Finally, if the measurements 

were from a photograph, the ratios are standardjzed and control 

is returned to the calling routine. If an error is detected by 

R/HI1, ERFLG is set to one (1) and control immediately returns 

to the calling routine after an erfDr message is printed. The 

results in the event of an error are not valid. 

Subroutine RATl2 provides another means of implimenting the 

first of the algorithm. This subroutine uses two sets of nine 

measurements as input and returns two sets of eight ratios formed 

according to the value of TYPE. The operations performed by RATI2 
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11 
are the same as the operations of RATI1, except that two sets 

of measurements and ratios are involved. The first step in RATI2 

is to check the assignments made to TYPE. If an invalid assign­

ment was made~ ERFLG is set to one and control returns to the 

originating routine. The next step loads the dummy arrays used 

during processing with the proper coefficients. After checking 

the denominator measurement to insure a divide by zero is not 

attempted, the ratios are calculated according to the guides in 

the dummy arrays. If TYPE (2) is one or three, the ratios in 

RATDl are standardized. If TYPE (2) equals two or three~ the 

ratios in RAT02 are standardized. As in RATI1, the results pro= 

duced by RATI2 are not valid in the event of an error which is 

indicated by ERFLG. 

The second step of the algorithm is realized in ALGOR. The 

subroutine takes the ratios in RATIO. (see Figure 6 and Figure 7 

for the flowchart and listing of ALGOR) and modifies the ratios 

by a set of linear and multi-linear regression equations. The 

values taken on by the coefficients of the equations vary depend­

ing upon the mode of representation. Ratios produced from photo­

graphic measurements should not be modified by the regression 

equations. The fi.rst step executed by ALGOR is to check the 

values assigned to TYPE. If an invalid assignment was made 

(TYPE (2) equal one or three), ERFLG is set to one and control 

is returned to the originating routine. Next, the ratios are 

checked to insure that they are neither equal to zero nor neg~tive. 

The third step replaces the ratios by a new value calculated 

from the sixth order linear regre~si()n. (R;(new)= L1i +L 2i 'Ri(old) 

+L3i'R~(Old)"'+L7i'R~(Old)' where Lj; are coefficients of the 

" 
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I TABLE 4 : TYPE 

Value 

I Location Assigned Definition 

I Type (1) Use Sketch Guides 
And Coefficients 

I 1 Use Composite Guides 
And Coefficients 

I Type ( 2 ) Neither Set of Ratios 
Should be Standardized 

I 1 The First Set of Ratios 
(Ratio 1) Should Be 
Standardized 

I 2 The Second Set of Ratios 
(Ratio 2) Should be 
Standardized 

I 3 Both Sets of Ratios 
(Ratio 1 , Ratio 2) 

"I Should Be Standardized 

I TABLE 5 : CG (CONTROL GROUP) 

I Value 
Location Assigned Definition 

I CG (1 ) ~ Do Not Use RATIl 

I 
1 Do Use RAT I 1 

CG (2) ~ Do Not Use RATI2 

I 1 Do Use RATI2 

I CG (3 ) 0 Do Not Use ALGOR 

I 
1 Do Use ALGOR 

CG (4) 0 Do Not Use COMP 

I 1 Do Use COMP 

'I 



--/::". 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

_____________________ -------L-

13' 

\ 

regression equation and i=1,2, ... ,8.) The final step is to 

further modify the ratios by an eighth order multi-linear 

regression. (Ri(final)=Mil·Rl (new)+M i2 ·R 2(new)+·· .+Mi8 ·R8(new) 

where M;j are the coefficients of the multi-linear regression and 

i=1,2, ... ,8). The results in the event of an error are invalid 

as in RATI1 and RATI2. 

The final step of the algorithm, comparison of two sets of 

ratio$,is performed by CaMP. CaMP takes the ratios in RATOl 

and RAT02 nnd computes the Euclidean distance between specifi~d 

ratios according to the type of repre5entat;on. A5 in the other 

subroutines. COMP first checks TYPE for valid assignments. If an 

error exists, ERFLG is set to one and control returns to the call­

ing routine. The next action is to load the proper guides for 

processing into the dummy array, then the squared Euclidean dis­

tance is calcu1ated from the selected ratios. Finally, the 

Euclidean distance is computed and returned to the calling routine 

in ECLUD. As before, the results in the event of an error are 

in va 1 i d . 

To facilitate usage of the subroutines, a I,ldriver" sub­

routine is supplied with a control logic such that the user can 

use any of the routines with a single ca11 statement. The sub­

routine, ALRIT, uses values assigned to CG as control flags in­

dicating whether or not a certain subroutine is to be used. 

Table 5 shows the allowable values which may be taken by CG and 

the action controlled by the variables in eG. The first action 

taken by ALRIT is to check TYPE and CG for valid assignments. 

If an error is found. ERFLG is set to one and control returns 
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to the calling routine. Next, CG (1) is checked to see if 

RATIl should be used. ERFLG is then checked to see if an 

erreo returned should be made. The next step checks CG (2) to 

see if RATI2 should be executed, followed by a check of errors. 

step four checks CG (3) to see if ALGOR should be executed and 

also checks for the occurence of an error. Finally, step five 

will compute the Euclidean distance between the ratios in RATOl 

and RAT02 if CG (4) so indicates. ALRITH does not generate any 

written output and is primarily used to free the user from having 

to remember the calling sequences for each subroutine. Since 

the amount of storage required by ALRITH is small, its use is 

highly recommended. 
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RATl 1 
RATl 2 
ALGOR 
CaMP . 
ALRlT 
SORT 

Ll~TINGS OF SUBROUTINES 

• h 

1 5 

16-18 

22- 2 5' 

26-27 

28-29 

30 
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1 
2 C 
3 C 
~ c 
5 c 
6 C I 
7 C 
Il C 
9 C 

10 C 
11 C I 
12 C 
13 C 
l~ C 
lS C 
16 C I 
17 C 
18 C 
19 C 
20 C 
21 C I 
24 C 
23 C 
21t C 
~S C 
'24 C I 
~7 C 
2& C 
29 C 
30 C 
31 C 
32 C I 
33 ~ 
311 C 
3S C 
36 C 
37 C I 
38 C 
39 C 
40 C 
~l C 
42 C I 
113 C 
~4 C 
liS C 
46 C 
117 C I 
48 C 
49 C 
50 C 
51 C 
52 C I 
5:3 C 
54 C 
55 C 
56 C 
57 C I 

I 
I 
I 
I 

SUBROUTrNE RATIl(TYPE.HEAS,RATIO,ERFLG) 

PURPOSE: RATII CALCULATES EIGHT RATIOS FROM NINE 
MEASUREMENTS ACCORDING TO THE SPECIfIED 
REPRESENTATION. 

FORTRAN CALLING SEQUENCE: 

CALL RATI1(lYPE,MEAS,RATIO,ERFLGI 

EXTERNAL VARIABLES: 

TIME: 11:24;18 

TYPE IS INTEGER ARRAY DIMEI'ISIONED TIiO (2). TYPE 
SPECIFIES IIHICH COEFFICIENTS ARE TO BE USED 
AND THE REPRESENTATION FROH IIHICH THE 
MEASUREMENTS WERE TAKEN. 

HEAS IS AN INTEGER ftRRAY PIMENfIONED NINE (9). 
HEAS! CONTAINS A SET OF MEASUREMENTS. 

RATIO IS A REAL ARRA\ DIMENSIONED EIGHT tS). 
RATOI CONTAINS RATIOS FORMED FROM THE 
HEASUREMENTS IN HEAS1. 

ERFLS IS AN INTEGER VARIABLE.ERFLG RETURNS AN 
ERROR INDICATOR. 

INTERNAL VARIABLES: 

1M IS AN INTEGER ~RRAY DIMENSIONED NINE(9). 
IH HOLDS GUIDES DURING RROCESSING. 

IHAGS IS AN INl'EGER ARRAY DIMENSIONED TWENTY-FOUR (zq). 
IHAGS HOLDS SKETCH GUIDES. 

IMAGC 15 AN INTEGER ARRAY DIMENSIONED TWENTY-fOUR (Zq). 
IMAGC HOLDS THE COMPOSITE GUIDES. 

SO IS A REAL ARRAY DIMENSIONED EIGHT (8). 
SO HOLDS THE STANDARD DCYIATION 
COEFFICIENTS. 

SDS IS A REAL ARRAY DIMENsIONED EIGHT (8). 
SDS HOLDS THE SKETCH COEFFICIENTS. 

SOC IS A REAL ARRAY DIMENSIONED EIGHT (8). 
SOC HOLD THE COHPOSIT COEFICIENTS. 

IS AN INTEGER LOOP COUNTER. 

NUMMS IS AN INTEGER VARIABLE USED TO 
LOCATE THE NUMERATOR MEASUREMENT. 

DENHS IS AN INTtGER VARIABLE USED TO 
LOCATE THE DENOMINATOR MEASUREMENT. 

CALLED BY: ALRITH 

16 
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I ~6 

59 
60 
61 

I 62 
63 
M 
65 
b6 

I 
67 
&8 
69 
70 
11 

I 
72 
13 ,4 
75 
76 

I 
77 
78 
19 
80 
81 

I 
112 
83 
8q 
85 
86 

I 
B7 
a8 
89 
90 
n 

I 
n 
93 
9q 
95 
96 
97 

I 98 
')9 

100 
101 
102 

I 103 
104 
105 
106 
107 

I 
lOll 
109 
110 
111 
112 

I 
113 
114 
115 

I 
I 
I 

FILE: 0476QSQSQS*OUMP TIME: 11:24:18 

C 
C SUO~OUTINE CALLED: NONE 
C 

INTEGER TYPE,ERFLG,OENMS 
DIMENSION TYPE(2) ,MEAS(9),RATIO(81,I~(24),IMAGS(241.IMAGCI2"', 

• SO(0),SDSI8·I,SDC(81 . 
C 
C S~ETCH GUIDES 
C 

DATA IMAGSI 2, 5. 3, 5, 6, 6, 3, 9, 8. 6. 0, 2, 2, 6, 6, 3, * 1,0,0,1,1,1,1,11 
C 
C SKETCH STANDARD DEVIATION TERMS 11/5.0.) 
C 

QATA 5051 18.76Ql 
* 8.520q5 

C 
C COMPOSITE GUIDES 
C 

, 14.2058 
, 13.1528 

, 29. ,,<:1" 7 
, 30.985'1 

, 9.17068 
, 4.01649 

OATA IMAGCI 8, 9, S, 6, 2, 2, 3. I, 3, 8, 3, 3, 8, 9, I, a, 

C 
C 
C 

C 

• 0,0,1,1,0.1,0,11 

COMPOSITE STANDARD DEVIATION TERMS 

DATA SOCI 2.91713 
• 18.7b18 

, 27.1110 
, 11.5399 

, 2.89199 
, 7.88930 

C cHECK DATA TYPE 
C 
C 
C ERROR ENTRY? 
C 

C 

IF ITVPE(2).Ll.0.OR.TYPEI21.GT.31 GO,TO 12 
IF ITYPEIll.EQ.l) GO TO 4 
IF (TYPElll.NE.O) GO TO 12 

C ALL CLEAR, SKETCH DATA 
C 

C 

00 2 1=1,8 
IHI1I=lM~GSIl) 
IMII+8)=IHAGSII+81 
IHII.~b)=IHAGSII+161 
SOIIl=SDSIII 

2 CONTINUE 

II/S.Ool 

, 2 .• 8921>3 
• 35.8410 

C SKETCH COEFFICIENTS READY, START PROCESSING 
C 

GO TO 8 
c 
C COMPOSITE DATA 
C 

c 

4 DO 6 1=1,8 
IMIIl=IHAGCIII 
IMII+S,=IMAGCI!+81 
IHfl+16)=IHAGCII+16) 
50111=50C(1) 

6 CONTINUE 

, 
1 

( 

17 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.,,, RATl ** 
116 
117 
110 
119 
120 
121 
122 
~2, 
12q 
125 
126 
127 
1211 
129 
130 
131 
132 
133 
13~ 
135 
136 
137 
138 
139 
lQp 
1 q 1 
Iq2 
lq3 
1 qq 
1~5 
lq6 
1 LJ7 
HB 
1 Lj9 

15P 

C 
C 

C 
C 
C 

C 
C 
C 

C 
C 
C 

C 
C 
C 

C 

c 
c 
C 

COMPosITE COEFFICIENTS READY, START PROCESSING. 

e DO 10 1=1,8 

CALCULATE RATIOS TO BE USED BY THE ALGORITHH. 

NUHHS=IHIII 
DENHS=IHCI-tB I 

CHECK fOR DIV!DE BY ZERO 

If IM[ASIDEN~IS).EQ.OI GO TO 12 
RA Tl 0 I I ) =FL 0 A T I ME A 5 I NUMKS J ) / FL 0 A T I Ii E A 5 (DE NH 5) I 

10 CONTINUE 
ERfLG::O 

MEASUREMENTS fROH A PICTURE? 

If (TYPEf2).EO.O.OR.TYPEI21.EQ.21 RETURN 

PICTURE MEASUREMENTS 

00 11 1=1,8 
RATIOIII=RAT10(II*SD(I) 

11 CONTINUE 
FINISHED, RETURN 

RETURN 

STANDARDIZE 

ERROR SECTION, BAD DATA OR ERROR ENTRY. 

TIME: 11:2q;lB 

12 ERFLG=l 
IIRITEI6,lDO) 

100 fORHAT(' ERROR IN RAT!I, ~RONG TYPE OR OlVIP BY ZERO') 
RETURN 
END 

18 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1 
2 
3 
~ 

5 
6 
7 
8 
<] 

10 
H 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
3;! 
33 
34 
:35 
39 
37 
38 
39 
qp 
1J1 
~2 
'13 
44 
45 
46 
47 
'18 
tl9 

50 
51 
52 
53 
54 
55 
S6 
57 

c 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

C 

C 
C 
C 
C 
C 
C 

C 
c 
C 
C 
.C 
C 
C 
t 
C 
C 
C 
C 
C 
c 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

FILE: D476Q50$QS*DUHP TIME: 11 :24 :19 

SUBROUTINE RATI2(TYPE,HEASl,HEAS2,RA10l,RAT02,ERFlG) 

PURPOSE: RAT12 ChLCULATES TIIO SETS OF EIGHT RATIOS 
FROM TWO SETS OF NINE HEASUREHENTS. 

FORTRAN CALLING SE~UENCE: 

CALL RATI2ITYPE,HEAS1,MEAS2,RATOl,~AT02,ERFLGl 

EXTERNAL VARIABLES: 

TypE It INTEGER AR~AY DIHENSIONED TWO (2). TYPE 
SPECIFIES WHICH COEFFICIENTS ARE TO BE US~O 
AND THE REPRESENTATION"FROH WHICH THE 
MEASUREHENTS IIERE TAKEN. . 

HEASI IS AN INTEGER ARRAY DJHENSIONED NINE 191, 
HEAS1 CONTAINS A SET OF MEASUREHENTS. 

HEAS2 IS AN INTEGER ARRAY DIMENSIONED NINE (91. 
HEAS? CONTAINS A SET Of MEf.SUflEMENTS. 

RATOl IS A REAL ARRAY DIH~NSIONEO EIGHT (8). 
RATOl CONIAINS RATIOS fORHED FROM THE 
MEASUREMENTS IN HEAS1. 

RAT02 IS A REAL ARRAY DIMENSIONED EIGHT IS). 
RAT02 CONTAINS RATIOS FORMED FROM THE 
MEASUREMENTS IN HEA52. 

ERFLG IS AN INTEGER VARIABLE, ERFlG RETURNS AN 
f.RROR INDICATOR. 

INTERNAL VARIABLES: 

1M IS AN INTEGER ARRAY DIHENSIONEQ TWENTY-FOUR 12~', 
IH HOLDS GUIDES DURI~G PROCESSING. 

IHAGS IS AN INTEGER ARRAY DIMENSIONEO TWENTY-FOUR 12Q). 
IMAGS HoLos SKETCH GUIDES. 

IM~GC IS AN INTEGER ARRAY DIMENSIONED TWENTY-fOUR 12Q). 
IMAGC HOLDS THE COHPOSITE GUIDES. 

SO IS A REAL ARRAY DIMENSIONED EIGHT ISJ, 
SO HOLDS THE STANDARD DEVlftTION 
COEFFICIENTS. 

SOS IS A REAL ARRAY DIHENSIONEO EIGHT (B). 
SDS HOLDS THE SKETcH COEFfICIENTS. 

SOC IS A REAL ARRAY DII'ENSIONED EIGHT raJ. 
soc HOLD THE COHPOSIT CO~fICIENTS. 

1 IS AN INTEGER LOOP COUNTER. 

NUHHS IS AN lNTEGER VARIABLE USED To 

1 9 



I 
I 
I 
I 

** RAT2 >t* 

I 58 
59 
bO 
1.>1 

I 
62 
63 
64 
65 
66 
67 

I 68 
69 
70 
71 
72 

-I 73 
74 
75 
76 
77 

I 7/3 
79 
80 
8~ 
62 

I 
83 
8~ 
85 
86 
67 

I 
88 
69 
90 
91 
n 

I 
93 
9'1 
9S 
96 
97 

I 
9B 
99 

100 
~ 01 
102 

I 
103 
104 
105 
106 
107 
lOB 

I 109 
110 
111 
112 
113 

I 114 
nS 

I 
I 
I 

20 

TIHE: 11:24:19 

C 
C 
C 
C 

LOCATE THE NUMERATOR MEASUREHENT. 

OENHS IS AN INTEGER VARIABLE USED To 
LOCATE THE DENOMINATOR HEASUREMENT. 

C 
C CJLLEO BY: ALRITH 
C 
C SUBROUTINE CALLED: NONE 
C 
C. 

tNlEGER TYPE,ERFLG,DENMS 
DIMENSION HEASl (9 I ,"')::AS2 (9) ,RAT02( 8) ,RIIlOl! BJ, 

'" lK(24),IMAGC(24),IMAGS(24I,SD(S),SDS(6),SDC(SI,TVPE(21 
C 
C SKETCH GUIDES 
C 

DATA IMAGSI 2, 5, 3, 5, 6, 6, 3, 9, S, 8, 8, 2, 2, 8, 6, 3, 
* 1,0,0,1,1,1,1,11 

C 
C SKETCH STANDARD DEVIATION TERMS !l/S,D.) 
c 

DATA 5051 18.7641 
* 8.52845 

C 
C COMPOSITE GUIDES 
C 

, 14.2058 
, 13.15z'8 

t 29.4947 
I 30.9854 

, 9.17068 
, 4.016'19 

DATA IMAGCI 8, 9, 5, 6, 2, 2, 3, 1, 3, 8, 3, 3, !l, 9, 1, 8, 
* 0, 0, I, 1, 0, I, D, 11 

C 
C COMPOSITE STANDARD DEVIATION TERMS (l/S.D.) 
C 

DATA SDCI 2.91713 
* 18.7&18 

C 
C CHECK OA TA TYPE 
C 
C 
C ERROR ENTRY'? 
C 

t 27.1110 
, 11.5399 

• 2.69199 
, 7.88930 

IF (TVPE(21.LT.0.OR.1YPE(21.GT.31 GO TO 18 
IF ITYPECll.EO.lJ GO TO 'I 
IF ITVPE(1hNE.0) GO TO 18 

C 
C ALL CLEAR, SKETCH DATA 
C 

c 

00 2 1=1,S 
1M (1)=IMAGS tIl 
rM(lt81=IHASS(~78) 
!MCI+161=IHAGSII+16) 
SD(II=~[jS(I) 

2 COfJT!NUE 

C SKETCH COEFFICIENTS READY, STAR~ PROCESSING 
C 

GO 10 8 
C 
C COMPOSITE DATA 
C 

t 2.69263 
, 3S.B~lO 



I 
I 
I 
I '<1. RATZ ** 

116 
117 
lIS 

I 119 
120 
121 
122 
1 2~ 

I 1Z4 
lZ5 
126 
127 
128 

I 
lZ9 
130 
131 
132 
133 

I 
134 
135 
136 
137 
138 

I 
139 
140 
Jill 
142 
143 

I 
144 
145 
146 
147 
148 

I 
~ 49 
150 
151 
15Z 
153 
154 

I 155 
156 
157 
158 
159 

I 160 
161 
162 
163 
16q 

I 
165 
166 

I 
I 
I 
I 
I 

C 

rILE: 04760S0$QHDUHP 

4 DO 6 1=1,8 
IM!lI=IM~GCIII 
IMII+81=IMAGCII+SI 
HI 11+16 I=IMAGC 11+16 I 
SOIIJ=SDCIIJ 

6 CONT I NUE: 

C COMPOSITE COEEFICIENTS REAOY, START PROCESSING. 
C 

8 pO 10 I = 1, S 
C 
C CALCULATE RATIOS TO BE USED BY THE ALGORITHM. 
C 

C 

NUMMS=IHCII 
DENMS=IM!I+8 I 

C CHECK FOR DIVIDE BY ZERO 
C 

21 

TIME: 11 :24 :19 

IF IHEASICOENMSI.EQ.O.OR.HEASZIDENMSI,EO.OI GO TO 18 
RAT01III=FLOATCHEASICNUHHSII/FLOATIHEASIID£NHSII 
RATOZII):FLOATIMEASZCNUHMSI1/FLOATIHEASZIDENMSIJ 

C 

10 CONTINUE 
ERFLr;=O 

C MEASUREMENTS FROM A PICTURE? 
C 

c 
c 
C 

C 

IF ITYPEIZI.EQ.OJ RETURN 
IF ITYPECZ).EO.21 G.o TO 14 

PICTURE MEASUREMENTS 

DO 1~ 1=1,8 
, RATOIC11=RATOlCII*SDIII 

1Z C.oNTIUUE . 

C MEASUREMENTS FROM A PICTURE? 
C 

IF ITYPE(2) .NE .3IRETURN 
C 
C PICTURE MEASUREMENTS 
C 

C 

lq DO 16 I::1,S 
RATOZCIl=RATOZC!I*SDII) 

16 CONTI NUt: 
RETURN 

STANDARDIZE 

STANDARDIZE 

C ERROR SECTION: BAD DATA OR ERROR ENTRY. 
C 

18 IIRlTEI6dOO) 
100 FORMATC' ERROR IN RATIZ, ERROR ENTRY OR PIVIOE BY ZERO') 

END 

I 
, I , 
! 
1 
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I 
I 
I 
III 

** ALG H 

I 1 
2 
3 
'I 
5 

I 
6 
7 
8 
9 

10 

I 
11 
12 
13 
14 
15 

I 
16 
17 
18 
19 
;w 

I 
21 
22 
23 
i!~ 
25 

I 
2(, 
27 
2~ 
29 
3Q 
31 

I 32 
33 
34 
35 
36 

I 37 
38 
39 
qO 
41 

I 
42 
~3 
44 
45 
~6 

I 
47 
48 
'19 
50 
51 

I 
52 

. 53 
54 
S5 
56 

I 
57 

I 
I 
I 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
c 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
(: 
C 
C 
C 
C 
C 
C 
C 
C 

fILE: 047bOSOiQ$*DUHP 

SUBROUTINE ALGoR(TVPE,RATIo,ERFLGI 

PURPOSE: alGOR MODIFIES THE EIGHT RATIOS WITH 
A LINEAR AND MULTI-LINEAR REGRESSION. 

FORTRAN CALLING ~EQUENCE: 

CALL AlGORIT¥PE,RATIo,ERFLGI 

EXTERNAL VARIABLES: 

TIME: 11:24:19 

TYPE IS INTEGER ARRAY DIMENSloNED TWO (21. TYPE 
SPECIFIES WHICH COEfFICIENTS ARE TO ~E USED 
AND THE REPRESENTATION FROM WHICH THE 
MEASUREMENTS WERE TAKEN. 

RATIO IS A REAL ARRAY DIMENSIONED EIGHT (81. 
RATOI CONTAINS RATIOS fORMED FROM THE 
MEASUREMENTS IN HEA~I. 

ERFLG IS AN INTEGER VARIABLE. ERFLG RETURNS AN 
ERROR INDICATOR. 

INTERNAL VARIABLES: 

RL IS A REAL MATRIX. RL HOLDS THE 
LINEAR REGRESSION COEFFICIENTS DURING 
PROCESSING. 

RLS IS A REAL MATRIX. RLS HOLDS THE 
SKETCH LINEAR REGRES~oN CoEFFICI~NTS. 

RLC IS A REAL HATRIX. RLC HOLDS THE 
COMPOSITE LINEAR REGR£SSION COEFFICIENTS. 

RM IS A REAL HATRIX. RM HOLDS THE MULTI­
LINEAR COEFFICIENTS DUR~NG PROCESSING. 

RMS IS A REAL HATRIX. RMS HOLDS THE 
SKETCH HULTI-LINEAR REGRESSION COEFFICIENTS. 

RMC IS A REAL HATRIX. RMC HOLDS THE 
COMPOSITE MULTI-LINEAR REGRESSION COEFFICIENTS. 

I IS AN INTEGER LOOP COUNTER. 

J IS AN INTEGER LOOP COUNTER. 

XS IS A REAL VARIABLE USED AS A SCRATCH PAD. 

P IS A REAL VARIABLE USED AS AN ACCUMULATOR. 

PP IS A REAL VARIABLE USED AS A SCRATCH PAD. 

CALLED BY; ALRITH 

SUBROUTINE CALLED: NONE 

22 



I 
I 
I 
I "'* A LG *'" 

58 

I 59 
60 
61 
&2 
6~ 

I 6'1 
65 
66 
67 
68 

I 
69 
70 
71 
"/2 
73 

I 
74 
75 
76 
77 
7B 

I 
79 
80 
81 
82 
83 

I 
Il~ 
85 
86 
117 
88 

I 
89 
90 
91 
92 
93 
94 

I 95 
96 
97 
98 
99 

I 100 
101 
102 
1 O~ 
104 

I 
105 
106 
107 
108 
! O~? 

I 
Up 
1'l1 
qz 
. 1i3 
H4 . 

I 
115 

I 
I 
I 

23 

FILE: On6Q~O$OUDHHP TIME: 1l:2~ :19 

C 
INTEGER TVPE,EAFLG . 
DIMENSION TYPE(2),f/ATIO{8),RLS(8,7),RLC(8,7),RL(8,7), 

.. RIIC(S,8) ,RHSI8,8),IlM(S,8) 
C 
C COMPOSITE LINEAR REGRESSION COEFfICIENTS. 
C 

DATA RLC/-20:1B39 ,-50.8731 
* 47.1197, 58.8774 
* 18.0872, 71.3119 
.. -125.505 ,-121.663 
* 1.89041, 211~.4Bl 
* 91.6108. 55.3313 
.. -2.40970 ,-63.&567 
* 1.13657, 47.4550 
* -.i63229 ,-390.584 * 298,352, 7.09083 
* .235107 ,-391.128 * -542.203 ,-55.5274 
* -.7.85519E-01, 685.110 
* 244.313, 20.9255 

c 

,10.9042 ,-7,81214 
; 42.0195 ,t6.3542 
,.526522 ,28,0595 
,-119.581 ,-34.9403 
,-.570597 ,-15.0083 
• 146.144 ,-90.1592 
, .173184E-04, 2.5U166 
,-63.8376 ,535;887 
,-.1:16802E-02, .238376 
,-5.95198 ,-899.596 , 
, .227879E-01,-.908114E-Ol, 
,12.5733 ,6321.08 , 
,-.387168E-02, .437872E-Q2, 
,-2.78424 .-135&0.7 / 

C COMPOSITE MULTI-LINEAR REGRESSION COEfFICIENTS. 
C 

DAH RHCI .529198 ,-.35583/! ,.319023 ,.55877~ , 
* .588605E-01, .5~2307 •• 755500E-01,-.89~074E-Dll 
* .353725, 1.080Q2 ,.495SS1 ,.321373 
>I< .519868 ,-.406399£-01,-.167401 ,.31U671 
'" .93n24 y .530591;1 ,.6S01i7 ,-.15631'1 
>I< -.437643 ,-.712955 ,-.573118 ,-.327275 * -.33.4122 ,-.426188 , .166093 ,,734818 
* -.4385p3 ,-.158132 ,.592683 ,-.282812 
» -1.15464 ,-.220241 ,-1.0354 ,-1.23729 
... -.121136 ,-.:U2166 ,.666840 ,,235158 
* .42859l., --1'(4137 ,.5?71147 ".'111820 
* .968940, 1.·z:d31 ,.421269 •• 150658 
'" -.2437.ZS, -.D"2.1>593E-02,-.6&7482E-Ol,-.143687 
>t. .232>111'1., .46l1li,6 ,.e47655 .-0156776 
.. .4.0564, .122960 ,.465913 •• 1;>36512 , 
.. 0104'118E'"01,-.373B79£-01,-1.07833, .752621 I 

J: 
C SKETCH LINEAR, REGRESSIQ.N COEFfICIENTS. 
t: 

-, 

( . 



I 
I 
I 
I ** UG ** 

116 
111 

I 
lIB 
119 
l20 
121 
127. 

I 
123 
12'1 
! 25 
126 
121 

I 
128 
17.9 
PO 
131 
132 
133 

I 13'/ 
13S 

(j 136 
137 
J. 38 

I 139 
1 ~O 
141 
1'/7. 
143 

I 1~4 
145 
146 
!H7 
148 

I 
1'19 
1 So 
151 
152 
153 

I 
154 
155 
156 
157 
158 

I 
159 
150 
161 
152 
163 

I 
164 
165 
166 
1(,7 
160 

I 
lD9 
170 
111 
P2 
173 

~I 

I 
I 
I 

FILE: 047bQ$Q$O$*OUHP TII~E: 11 :24 :19 

C SKETCH MULlI-LINEAR REGRESSION rOEFFICI~NTS. 
C 

OA Th RHS/ .545320 ,-.769104 , .860350£-01,-.868150 

* -.630034 ,-.531921 , .5119636 , .20585B 

* .5051(13 , 2.04013 • .293700 • .996755 
.:. .e49775 , 1.75392 ,-.979727 ,-.'153718 , 
" .671834 , .762433 , .682690 ,-.14B673£-0~ I 

* -.l16ai2 , .527229 • .318647 ,-.297295 , 
'" -.600156 • -, 854297 ,-.918802 ,-.297629E-01, 

* .370835r.-02,-.102658 , -.403589 , .839028 

'" .383501 , 1.14285 t .805981 , .715$50 

* .16867.5 , 1.17392 , .1t.l62fJ9 ,-.539430 , 
'" - .'167021 ,-1.05596 ,-.101177 ,-.773427E-01, 

* -.153898 ,-1.019'15 , .795217 , .2273Q6 ,. -.144&75 ,-.282420 , .21225'1 , .203583 

* .103255 ,-.331128 , .65959[1 , .15Q035 
~ .419073 , .311782 ,-.393779(-01, .166628 , 
* .143000E-01, .12.0 152 

C 
C ERROR CHECKIIIG: BAD DATA? 
C 

C 

00 1 1=1,8 
IF fRATIOOJ.LE.O.OO) GO TO 2 

CONTI NUE 
GO TO 3 

C HISSING OR NEGATIVE DATA 
C 

'i! \.IRI1E(5.10~1 

, 

101 FORHATf' BAD INPUT DATA FOR ALGOR 'I 
ERFLG=I 
RETURN 

C 
C ERROR CHECKING: WRONG TYPE? 
C 

.130118 

3 If ITYPEIZI.Eool.OR.T'PE(21.EQ.31 GO TO ~ 

IF (TYPE (ll.Etl. 01 Go. ;0 6 
IF (TYPE/I).EO.I) GO TO 12 

C 
C ERROR ENTRY 
C 

4 IIRITE(6,l00) 
100 FOIlHAT(' ERROIl ENTRY; I/RONG TYPE 'tIlO} 

ERFLG=l 
RETURN 

C 
C INITIALIZE COEFFICIENTS 
C 
C 
C SKETCH DATA 
C 

6 00 10 1=1,3 
DO 0 J=I,1 

RL (r , J ) =R L S fIr J ) 
RIHI ,JI=RflS!I ,J) 

8 C OHUNU E 
RH (l ,8 I =IlHS (! ,8) 

10 CONT I NUE 

, .689257 I 

24 



I 
I 
I 
I *. ALG ** 

174 

I 175 
176 
177 
pa 
179 

I ~ 80 
181 
182 
183 
1811 

I 
185 
186 
lll"l 
188 
189 

I 
190 
191 
192 
193 
194 
195 

I ,1,96 
197 
198 
199 
ZOO 

I 2.01 
202 
203 
20'1 
205 

I 206 
207 
208 
209 
210 

I 211 
212 
213 
214 
215 

I 
I 
I 
I 
I 
I 
I 

c 
C 
C 

C 
C 
C 

C 
C 
C 
C 
C 
C 

c 

12 

14 

16 

18 

SKETCH COEFFICIENTS READY, START PROCESSING 

GO TO 18 

COHPOSITl: DATA 

DO 16 1::1,8 
DO 14 J=1,7 

Rl(I,JI::RLC(I,J) 
R/HI ,J)::RMCCI ,J) 

CONTINUE 
RM (178) =RMC(l, 8) 

CONTINUe. 

COMPOSITE COEFfICIENTS READY, START PROCESSING 

LINEAR REGRESSION 

00 25 1::1,8 
XS::RLI I, 1l 
P::RATIQ II) 
PP::P 
DO 22 J=Z,7 

XS::hS+RL(I,JI*PP 
pp=p p*p 

22 CPNTINUE 
RATIOII)::XS 

25 CONTINUE 

C HULTI-LINEAR REGRESSION 
C 

00 35 1=1,~, 

P=R HCI,1J*RATIO(11 
00 3D J::Z,8 

P=P+RH(I,J)*RATIO(J) 
30 CONTINUE 

RA TID, II::/? 
35 CONTINUE . 

RETURN 
END 

25 

TIHE; 11: 24 :19 
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'" 
\ 
'~ 

I 
I 
I 
I *+ CO *'iI 

~/I 
1 
2 
3 
~ 
5 

I 
6 
7 
8 
9 

10 
11 

I 12 
13 
1~ 
15 
16 

I 17 
18 
19 
20 
21 

I 22 
23 
24 
25 
26 

I 
27 ' 
28 
29 
3D 
31 

I 
.32 
33 
34 
3S 
36 

I 
37 
38 
39 
~D 
U 

I 
42 
~3 
44 
'IS 
~6 
117 

I 48 
49 
50 
51 
S2 

I 53 
5q 
55 
56 
57 

I 
I 
I 
I 

C 
C 
C 
C 
C 
C 
C 
C 
C 
c 
C 
C 
C 
C 
C 
C 
C 
C 
C; 
C 
C 
C 
C 
C 
C 
C 
C 
C 
r. 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
c 
C 
C 
C 
C 
C 
C 
C 
C 

C 
C 
C 

C 
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fILE: 04760$OsOS*DUHP TIMEt 11:24:18 

SUBROUTINE COMPITYPE,RAT01,RAT02,ECLUD,ERFLGI 

PURPOSE: CaMP COMPARES TWO SETS OF EIGHT (8) RATIOS 
IN RATOl AND RAT02 BY COMPUTING THE 
ECLUDIAN DISTANCE PETWEEN THE RATIOS. 

FORTRAN CALLING SEQUENCE: 

CALL COHPITYPE,RAT01,RAT02,ECLUO,ERFLGI 

EXTERNAL VARIABLES: 

TYPE IS INTEGER ARilAY DIMENSIONED TWO (2). TYPE 
SPECIFIES WHICH COEFrICIENTS ARE To BE USED 
AND THE REPRFSENTATION FROM WHICH THE 
MEASUREMENTS WERE iAKEN. 

RAlOl IS A REAL ARRAY DIMENSIONED EIGHT (8). 
RATDl CONTAINS RATIOS FORMED FROM TijE 
MEASUREMENTS IN MEAS1, 

RATD2 IS A REAL ARRAY DIMENSIONEO EIGHT (8). 
RAT02 CONTAIN'S RATIOS FORKED FROK THE 
MEASUREMENTAS IN HEA52. 

ECLUD IS A REAL VARIABLE. ECLUD RETURNS THE 
ECLDDIAND DISTANCE BETWEEN RATOI AND RAT02. 

ERFLG IS AN INTEGER VARIABLE.ERFLG RETURNS AN 
ERRO~ INDICATOR. 

INTERNAL VARIABLES: 

1M IS AN INTEGER ARRAY, 1M HOLDS GUID~S PURING 
PROCESSING OF THE RATIOS. 

IMAGS IS AN INTEGER ARRAY, IMAGS HOLDS THE 
SKETCH GUIDES. 

lMAGC IS AN INTEGER ARRAY. IMAGe HOLD THE 
COMPOSITE GUIDES. 

I IS AN INTEGER LOOP COUNT~R. 

CALLED BY: ALRITH 

SUBROUTINES CALLED: NONE 

INTEGER TVPE,ERFLG 
DH1EN :;roN R A TO 1 18 ) ,R A T 0 2 (8) , TY PEl 2 ) ,1M A G5 (24) , IMA G C 1;1 II ) , IM ( 24 , 

SKETCH GUIDES. 

DATA IMAGS/ 2,5,3,5,6,6,3,9,8,6,8,2,2, !I, 6, 3, 
* 1,0,0,1,1,1,1,11 



I 
I 
I 
I 

** co ,,* 

I 58 
59 
pO 
61 
62 
63 
64 
65 I 
6& 
£,7 
bB 
69 
70 I 
71 
72 
73 
74 
75 
76 

I 
77 
78 
79 
80 
81 

I 
82 
83 
84 
8& 
86 I 
1)7 
88 
89 
90 
91 I 
-92 
93 
9~ 
95 
96 I 
97 
98 
99 

100 
101 I 
102 
103 

I 
I 
I 
I 
I 
I 

C 
C 

C 
C 
C 

c 
C 
C 

C 
C 
C 

C 

FILE: 04760iOSO$*DUMP 

* 

100 

COMPOSITE GUIDES. 

OA TA IMAGCI 8, 9, 5, 6, 2, 7., 
\0, 0, 1, I, 0, 1 , 

CHECK FOR AN ERROR ENTRY. 

IF rTYPE!l).EO.OI GO TO 2 
IF ITYPE! 1).EOol) GO TO (, 

ERROR ENTRY. 

IIRIT(!6,100) 
FO.RHA T! • COMP 
ERFLG=1 

WRONG TYPE' I 

RETURN 

3, I, 3, 
0, 11 

ENTRY OK, LOAD SKETCH COEFFICIENTS. 

2 00 q 1=1,24 
I.H (II ::-IMAGS (I) 

q CONTI NUE 

8, 3, 3, 

C SKETCH COEFFICIENTS READY, START PROCESSING. 
C 

GO TO 8 
C 
C ENTRY OK, LOAO COMPOSITE GUIDES. 
c 

C 

6 DO 7 1::-1,24 
IMIII=IHAGC(I) 

7 CONTI NUE 

8, 

C COMPOSITE COEFFICIENTS READY. START pROCESSING. 
C 

C 

8 ECL!JD::-O.O 
00 10 1=1,6 

C COMPARISONS ARE MADE USING PRE-DETERMINED GUIDES. 
C 

IF IIMrI+161.EO.01 GO TO 10 
ECLUD=ECLUD+(RATOIII)-RAT02IIII**2 

10 CONTINUE 
, ECLUO=SORT(ECLUDI 

RETUIlN 
END 

27 

TIME: 11 :24 :18 

9, I, 8, 



I 
I 
I 
I ** ALR 

1 
2 

I 3 
'I 
5 
6 
7 

I 
8 
9 

10 
11 
12 

I 
13 
lq 
15 
1(;' 
17 

I 
18 
19 
20 
2l 
22 

I 
23 
2q 
25 
26 
27 

I 
2Q 
29 
30 
31 
32 
33 

I 34 
35 
36 
37 
3a 

I 39 
qo 
ql 
q2 
q~ 

I 
qq 
115 
46 
'17 
'IB 

I 
49 
50 
51 
52 
53 

I 
54 
55 
56 
57 

I 
I 
I 
I 

'" 

** 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C" 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

TIME: 1l:2~:16 

SUBROUTINE ALRrTITYPE,CG,MEKSl,"EA~2,RATdl,RAT02,ECLUD,ERFLGI 

PURPOSE: ALRIT PROVIDES A CONTROL STUCTURE FROM wHICH 
TO EXECUTE DIfFERENT MODULES Of THE LOOK ALIKE 
ALGORITHM. 

fORTRAN CALLLNG SE~UENCE: 

CALL ALRITITYPE,CG,HEASl,MEAS2,RATOl,RAT02,ECLUD,ERFLGI 

EXTERNAL VARIA8LES: 

TYPE IS "INTEGER AROlAY DIMENSIONED TWO (21. TYPE 
SPECIFIES wHICH COEFfICIENTS ARE TO BE USED 
AND THE REPRESENTATION fRO~ WHICH THE 
MEASUREMENTS WERE TAKEN. 

CG IS AN INTEGER ARRAY DIMENSIONED FOUR (4). CB 
CONTAINS CONTROL FLAGS fOR SPECIFYING WHICH 

. MOPULES ARE TO BE USE1l. 

HEASt IS AN INTEGER ARRAY DIMENSIONED NINE (91; 
MEASI CONTAINS A SET OF MEASUREMENTS. 

HEAS2 IS AN INTEGER ARRAy DIMENsIONED NINE (9). 
MEAS2 CONTAINS A SET OF MEASUREMENTS. 

RATOI IS A REAL ARRAY DIMENSIONED EIGHT (81. 
RATOt CONTAINS RATIOS FORMED fROM THE 

• MEASUREHE"NTS IN MEASl."' " 

RAT02 IS A REAL ARRAY OIMENSIONED EIGHT (81. 
RAT02 CONTAINS RATIOS FORHED FROM THE 
MEASUREMENTAS IN MEAS2. 

ECLUD IS A REAL VARIABLE. ECLUD RETURNS THE 
ECLUDIANO DISTANCE BETWEEN RATOl AND RAT02. 

ERFLG I:; AN INTEGER VARIABLE. ERFlG RETURNS AN 
ERROR INDICATOR. 

INTERNAL VARIABLES: 

CKSUM IS AN INTEGER SCRATCH STORAGE. 

CALLED BY: filA 

SUBROUTINES CALLED: 

1) RAnl 
2) RATI2 
3) ALGOR 
q I COMP 
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I 
I 
I 
I .* AlR 

I 
sa 
59 
60 
61 
62 
63 

I bq 
65 
fo6 
67 
08 

I 69 
70 
71 
72 
n 

I 
7~ 

75 
16 
77 
78 

I 
79 
80 
81 
82 
83 

I 
ll~ 
85 
Sf, 
87 
88 

I 
69 
90 
91 
92 
93 

I 
9'1 
95 
95 
97 
98 

I 
99 

1 GO 
101 
102 
103 
1 Dq 

I 105 
106 

I 
I 
I 
I 
I 

•• 
INTEGER TYPE,CG,ERFLG,CKSUH 
DIMENSION CG (q) ,HEASI (9) ,MEAS2( 9) ,RATOl un ,RAt02( 8), TYPE(2) 

C 
C ASSUME ERROR ENTRY AND CHECK ASSUMPTION 
C 

c 

ERFLG=l 
CKSUH=CG(1)·8·CG{2).q+CG(31~2.CG:ql 

IF !CKSUH.EO.0.OR;~KSUM.GE.12) RETURN 
IF ITYPE(l).LT.O.OR.TYPEll).GT.l) RETURN 
IF CTYPf(2).LT,Q,QR,TYPE(2).GT.3l RETURN 
IF (CGI31.(O.1.AND.TVPE{21.EO.l) RETURN 
IF CCGC31.EO.l.AND.TYPE(2IoEQ.31 RETURN 

C CONTROL GROUP INPUT OK, PROCEED 
C 

C 
C 
C 

C 

ERfLG=O 

fORM ONLY ONE RATIO SET? 

C ERROR RETURN fROM RATII? 
C 

IF (ERrlG.Eo.l) RETURN 
C 
C NO ERROR, FORM TWO RATIO S~TS? 

C 
IF ICG(2).EO.1I CALL RATI2(TYPE,HEASl,HEAS2,RATOl,RAT02,ERfLGI 

C 
C ERROR RETURN FROM RAT!;>? 
C 

IF (ERFLG.EO.I) RETURN 
C 
C USE ALGORITHM ON RATOl? 
C 

IF (CG(3).EO.I) CALL ALGORITYPE 4 RATOl,ERFL6) 
c 
C ERROR RETURN FROM ALGOR? 
C 

IF (ERfLG.EO.ll RETURN 
C 
C COMPARE THE TWO SETS OF RATIOS? 
C 

IF (CG(ij).EQ.l) CALL COHPITYPE,RATOl,RAT02,ECLUD,ERFLG) 
c 
C FINISHED, EVEN If AN ERROR OCCURRED 
C 

RE TUR N 
END 
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I 
I 
I 
I 
I •• F ORG2 

1 
2 
:s 

I 
q 
5 
6 
7 
8 

I 
9 

10 
11 
12 
l~ 
l~ 

I 15 
16 
17 
18 
19 1,1 20 
21 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

•• FILE: 0~760S0'O~.OUHP 

SUBROUPNE SORT (NUH,lD ,OIST) 
DII1ENSION 10(700,2) ,015T(700) 
N=NUIi 
NUI11=NUfI-l 

5 IF (DISTIN-l).LT.01STINII GO TO 3D 

N 1 =N-1 
00 20 r=N1,NlJMl 

IF 10IST(II.LT.DISTII+l)) GO TO 30 

T=01STI I) 
PlSTIII=OISTII+ll 
OISTII+li=T 
DO 10 K=1,2 

J=lDIl,KI 
IOCl,K)=IDII+1,KI 
ID!I+1,KJ=J 

10 CON TItlUE 
20 CONTINUE 
30 N=N-,1 

IF IN.NE.l) GO TO 5 
RETURN 
!CND 

30 

TIME: 11:2Q:17' 
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HPDMW 90 
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HPDHH 100 

,- - --J 

HP 
HPDMW 110 HPDMW 120 

=cr I 
HPDMW 89 

HPL 
HPDHH 99 HPDHW 109 HPDMH 119 

HPDHW 88 HPDHH 98 HPDHW 108 HPDNW 118 HPD 

<> 

I 
HPDHW 87 

HPDHW 117 HPD 
HPDHW 97 HPDNW 1G7 

I HPDHW 86 
HPDH~ 116 HPDHW 96 HPDMW 1 a6 

HPDHfoI 86 HPDHYI 96 HPDHW 1 a6 HPDHW 116 

HPDHW 114 

I HPDHW 84 

l: 
73 HPDHW 83 

HPDt1 
HPDHr.! 93 HPDMW 1 a3 HPDHH 113 
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