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The work described in this report was one bf the major
tasks of the Mug File Project. The facial images produced in
these experiments provided the data base for the pattern recogni-
tion algorithms developed during this study and for evaluation
of our system. This significant data base will continue to be
useful for years to come. Most of the basic data is included
in four reports, UHMUG-6, 7, 8 and 9.

Generating this set of facial images required a significant
investment of time and resources and required careful management.
I want to thank the authors for their efforts which have supplied
all of us in this type of research with such a rich source pf

information.

Ben T. Rhodes, Jr.
Project Director
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SUMMARY

This study explored the use of sketch artists and the
Identi-kit as procedures for generating target images. Tﬂree
separate experiments were carried out on different target popu-
lations: White males, Black males and White females. d

In the study on White males, three artists and three Identi-
kit technicians were employed. The study was carried out by ”
having two witness subjects meet a target subject under controll-
ed laboratory conditions. Most of these subjects were either
university students or volunteers from the local (Houston) com-
munity. One of the witnesses then worked with the artist to
generate a sketch whije the other worked with the technician to
produce an Identi-kit composite. A total of 182 images were
generated on 97 different targets. In most (but not all) cases,
a sketch and composite were obtained for each target.

The studies on Black males and White females were essen-
tially the same, although less data was collected. Two artists
and two technicians were employed for each study. A1so, 20
targets and 40 Qitnesses were used in each study generating one
sketch and one composite for each térget.

In addition to the images, a variety of data was obtained
about the targets, witnesses, and the image generation process
itself. The target and witness information included physica{
éharacteristics as well as some ability tests such as imagery
and verbal skilis. Informaiton about the process of gengrating
images was obtained by recording the verbal interaction during“

the session and by interviewing the.witness afterward.
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Many analyses have been carried out on the Targe volume of
data obtained in these studies. An important nontrivial set of
issues in this entire study concerns the manner in which one com-
pares facial images. In comparing a sketch or composite to a
photograph, what does one measure? How does one decide whether
a particular image is a good, fair, or poor representation of a
real face? Furthermore, how dcoes one quantify this goodness-of-
fit? The approach to this problem was twofold. First, a rating
procedure was employed where a separate and independent group
of people rated each image-photograph pair for goodness-of-fit
on a six-point scale. The second analysis was based more on the
practical aspects of the study. This procedure assessed goodness-
of-fit on the basis of the degree of success of the pattern recogni-
tion algorithm (developed in this project) in identifying the
target's face in a large set. The algorithm used physical
measures of the facial images.

In general, the results of these studies have been con-
sistent. Following are some of the findings:

1. Sketches are better representations than Identi-
: kit composites.

2. Differences exist between artists in terms of the
quality of images produced, but technicians did not
differ. This result implies that the limiting factor
in using the Identi-kit may not be the skill of the
technician, but rather the limitations of the technique
itself. This conclusion is supported by another finding.
In all cases, after an artist or technician finished
working with the witness to generate the image, that
artist or technician generated a second image while
directly viewing the target person. Comparisons be-
tween the images from description and images from
view showed significant differences (better from view,
of cours2) with sketches, but negligible differences
with composites. Thus, again, the nature of the Identi-
kit technique may limit image quality more than technician
skill or the witness' memory and/or descriptive abilities.
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3. Correlations between the goodness-of-fit measures and
imagery and verbal abilities of witnesses did show
some relationships in expected directions. However,
these relationships were not sufficiently strong to
serve as a basis for characterizing different people
as potentially good or bad witnesses. This latter
point is made in the context of an idea that it might
be possible to give a person a brief paper and pencil
test that wouid indicate his potéential utility as a
witness.

4. Correlations between the two goodness-of-fit measures
were generally insignificant; that is, peoples' rating
of fit and the algorithm's assessment of fit based
upon Tinear measures were not related. One possible
conclusion from this resul. is that people may use
different information than the algorithm in judging
similarity. This possibility has implications for
future algorithm development in the sense that one
might attempt to incorporate heuristics that parallel
the process used by people.

5. Comparisons between the three target populations in-
dicated that the images tended to be best for White
males and poorest for Black males. This result is
not surprising since most of the witnesses in these
studies were White, and a great deal of previous
research has shown that memory for faces across races
is poorer than within a race. This finding does, however,
lend support to the reliability of the corss-racial effect,
since most earlier studies used recognition procedures
while this work involved recall.

6. A time-line analysis of the tape-recorded verbal
interactions between the artists/technicians and
witnesses showed that in generating sketches witnesses
spent more total time, used a greater number of feature
codes and moved around between features more frequently.
Comparisons between target populations revealed similar
time-line patterns for all target groups, indicating
that the process of generating images with a particular
technique may be independent of the target populatien.

A fourth experiment was carried out to explore another
aspect of the image generation task; namely, whether or not the
witness knew in advance of (or during) his exposure to the,target
that he would subsequently be asked to generate an {mage of that

person. The issue here has an obvious parallel in the real

crime situation in that witnesses may or may not know a crime
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is being committed at the time it is happening. In the studies
described above, the witnesses were always told in advance of
seeing the target that they would subsequently be working on a
sketch or composite. The results showed that only in the case
of one Identi-kit technician did advance knowledge lead to
better images.

The ahove findings anda conclusions represent the important
outcomes of this study. But there is another outcome that should
prove equally important in the future; namely, a large data base
about the process and products of generating facial images$. The
following 1ist summarizes the variety of data compiled in this
study. The data have'been carefully documented and presented in
the various project reports. The report number in which each
type of data appears is indicated in parentheses after the data
description.

1. Photographs of targets and witnesses (available in
project files - not reproduced in reports)

2. Sketches of targets from witness descriptions
(UHMUG-6)

3. Sketches of targets from direct artist viewing
(UHMUG-6)

4, Identi-kit composites of targets from witness
descriptions (UHMUG-6)

5. Identi-kit composites of targets from direct technician
viewing (UHMUG-6)

6. Recorded protocols of verbal interactions between
artists/technicians and witnesses (transcripts in
UHMUG-7)

7. Informaiton on various target and witness character-
istics and background (UHMUG-9)

8. Witness scores on Betts and Gordon imagery tests
(UHMUG-9)



10.

11.

12.

13.

Witness answers to questions on Subject Comment
Sheet (UHMUG-9)

Witness answers to questions on Interview Procedure
Form (UHMUG-9)

Witness SAT verbal and quantitative scores
(UHMUG-9)

Various time-1ine and feature code analyses from
artist/technician and witness verbal interactions
(UHMUG-2 and UHMUG-9)

Adjective descriptor dictionaries from artist/

~ technician and witness verbal interactions

(UHMUG-8).

This extensive data base will provide a rich source of

information for future work on image generation.
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CHAPTER 1

INTRODUCT TON .

This document contains a report on a research effort th;t_ !
was part of a larger project to develop a man-computer interactive
system for criminal identification. The specific problem addréss-h IR
ed here concerned working with a witness to obtain an image ofﬂ ]
a target person (sUbject) who the witness has previously seen.

Recent yea?s have witnessed a modest upsurge in psychological
research on fatia] recognition. E11is (1975) has published an
excellent review of the literature dealing with this topic.’

Many research efforts have addressed questions and issues that
have implications for the fie]d of law enforcement.

An important factor in criminal identificétion concerns the
memory that a witness has of a target person. A standakd pro-
cedure in one type of identification is to have a witness search
through a large set of photographs, a mug file, attempting to
find a match for a face in his memory. The typical use of mug
files actually involves the witness' memory at two stages of the'
process. The first memory task (the focus of this report) occuré
when the witness initially encounterthhe jdentification system.
This task involves an effort to recall some characteristics of
the target in order to reduce 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 the
set of alternatives. The second stage involving memory is the
recognition task, where the witness is Tooking at pictures of
f

faces and making decisions about whether or not each fTace is_?hg

target person. | wf

e i
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The man-computer identification system developed in this
project places heavy emphasis upon obtaining information about
the target from the witness before addressing the mug file. More
specifically, an effort is made to obtain an image of the target
person from the witness. This image then serves as the basis for
a computerized search of the mug file in order to select "look-

alikes". These look-alikes are then examined by the witness.

2

[

Law enforcement procedures in the past-have included several
imagefgeneration techniques. Two commonly used techniques are
sketch artists and the Identi-kit. The sketch artist technique,
as the term implies, involves an artist sketching the target person
while getting information from a witness through conversational
interaction. The Identi-kit is a set of transparent celluloid
sheets, each containing a line drawing of a facial feature. There
are a large number of sheets for each feature; i.e,, many types
cf noses, eyes. etc. A trained technician constructs a composite
face by dinteracting with a witness to select appropriate features.

Two other téchniques developed more recently have also been
used in law enforcement. The Photo-fit Kit was first employed
in England in 1969. This technique uses photographs of real
features, eyes, noses, etc., which are placed together on a

specially constructed board to produce a face. The Minolta

Montage Synthesizer is another example of a technique that com-

bines features from photographs of real faces. This device,

developed in Japan, is basitally an optical system for filtering
out parts of one face and substituting parts from another. The
synthesizer is operated by a technician who interacts with the

witness to select appropriate features and blend them with the
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machine. While the synthesizer has been used extensively in

Japan, its use in the United States to date has been limited to

ekt e s, At i e AL 5 0

one or two trial installations. Development work on the synthe-

sizer was included as part of this project and is described in

1
t
RN

Report Number UHMUG-4.

A fourth example to be mentioned here is the Facial Idenfi- W ' Wﬁ
fication System (FIS). This technique is a very recent deve]op-' ,0?
ment that has only begun to be marketed. It consists of a special
feature book in which strips containing facial features can be R
coordinated to produce faces. There are four sets of strips or | - 3
features, each represerniting a different horizontal section of - oo
the face. More precisely, one set is for hair, one set for eyes,
one for nose and one for mouth and chin. The witness can change
any of these facial avreas by simply flipping to a new strip. NG
The advantages of the FIS are: ‘(1) the witness can use it to

generate an jmage without the help of a technician; (2) an

image can be generated quickly; and (3) the feature books are

relatively inexpensive, so it is possible for police departments
to have one in every police car for rapid response to Street crimes.

The work descfibed in this report represents an effort to™
explore a variety of issues cohcerning two of the image generatjon
techniques: the sketch artist and the Identi-kit. 1In a very réa1‘
sense the study was exploratory in that we were hoping to discover y
shme of the important characteristics and limitations of the
techniques withoﬁt having formulated all of the prgcise questions

or issues in advance. On the other hand, a number of questions

were stated at the outset, including the following;
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1. What are the relative merits of the sketch artist and
Identi-kit as procedures for generating facial images?
2. How much effect does the artist or technician Have on
the accuracy of an image? |
3. What characteristics of the witness influence image accuracy

and to what extent?

Overall, the purpose of the study can probably best be viewed
as an effort to understand the processes involved in generating facial

images and to evolve new or modified procedures for improving the

. outcomes.

The image generatién study actually encompassed four separate
experiments. Three of these experiments were similar in purpose
and methodology; namely, they were concerned with the utility of
the sketch artist and Identi-kit as techniques for generating
facial images. The three experiments differed with regard to the
target populations. Three separate target groups were White males,
Black males and White females, The fourth experiment was carried
out on 2 White male target population and was concerhed with the

 effects of a separate task variable--whether or not'tﬁe witness
subject knew of the subsequent image generation assignment prior
to the initial exposure to the target.

A final point concerns the use of various image generation
techniques. The usual reason for attempting to obtain an accurate
image of a criminal is to suggest possible suspects or to eliminate

,Qnon—suspects. An experiment carried out as part of this same overall

J Lprbject has suggested another application, In the experiment

nineteen witness subjects from the studies described in this
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document returned six months to one year later to participate

in a recognition task. The task consisted of attempting to identify

1

the target person whom they had seen for a brigf time and then
produced a sketch or Identiakit composite. Performance was
virtually perfect. The implication of the finding is that an
important use of the imagé generation task is to "stamp in" the
target face in the witness' memory. The details of the recognition

experiment are described in Report Number UHMUG-3 of this project;

o et i A s A S v
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CHAPTER 2
EXPERIMENT 1: IMAGE GENERATION-WHITE MALE TARGET POPULATION

As already noted in the previous section, this experiment
was intended to address a number of questions and issues related
to the process of generating facial images. The design and pro-
cedures of the experiment are not straightforward. 1In part, the
design consisted of manipulating several controlled variables in
a manner that falls neatly into an analysis of variance fesearch
model. For a variety of logistical reasons, however, it was not
possible to obtain complete balancing across all combinatinns of
the variables, with the result that certain statistical questions
simply cannot be addressed. In addition to controlling and
manipulating several variables. measures on a number of other
task, target and witness dimensions were obtained. The plan was
to correlate these dimensions with various performance and out-
come measures in the hope of gaining further insight into the

image-generating process.

Method

In this section the basic design of the image generation part
of the experiment will be described, 1In addition, a variety of

other data that were obtained will be noted in the procedure

section.

Subjects. The subjects can be divided into two groups, those
who served as targets and those who served as witnesses. A total
of 97 target subjects (TS) were used, all hhite males. The TSs
were drawn from several sources, including students at the Uni-

versity of Houston and the Houston community at Targe, The only
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restriction placed upon the selection of these TSs; beside being

White males, was that they be unknown to the witness subjécts’{ﬂSS); .

the sketch artists and the Identi«kit technicians. Therevwere 182 WSs,

No resteictions were p]acéd upon the se]ectiom of these subjects.

Appendix A presents a variety of descriptive informatioh aBout the

TSs and WSs. A1l subjects were paid $2.00 per hour for“participat%pgi’

"Task. There were two phases in the basic experimental task. The

first phase was the exposure of the TS to the WS. This exposure or

&
cl

s

i AR

/M

encounter consisted of a conversational interaction between TS and-WS§.====—=

The interaction followed instructions té WS that he/she would sub-
sequently be working with a sketch artist or Identi-kit technician
to create the target image,

The second phase was the actual image generation activity.
Following the TS-WS conversational encounter, the WS was escorted
to another room where he/she worked with either a sketch artist
of Identi-kit technician to create the image. Details regarding
both phases of the task are presented in the procedure section
below.

Design. Two variables were manipuiated in the experiment.

" The first was the image-generation technique, consisting of the

sketch artist and the Identi-kit. The second variable, to be
referred to as artist-technician, consisted of three artists

and three Identi-kit technicians. The artist-technician variable
was nested within technique; that is, the three artists and threg
technicians were six different people. Because the training and
ability of these six people is crucial to the study, a brief

summary of their credentials is presented inVAPPe"diXVB;%_\S



20

As stated earlier, 182 WSs and 97 TSs were used. The manner

in which TSs and WSs were paired and the assignment of WSs to

artists and technicians was not balanced. The actual pairing
of TSs and WSs and the assignment of WSs to artist-~technicians
was done in the fo11owing‘manner. An effort was made to have
each TS exposed to two WSs, one of whom would then describe him
to an artist and the other to a technician. We were successful
in this regard for 78 TS5, that is, there were 78 TSs each exposed
to two WSs and for whom one sketch and one Identi-kit composite
were generated.

For logistical reasons, it was not possibis to balance the

artists and technicians with respect to TSs. Table 1 shows the

number of TSs shared by the different combinations of artists and

technicians.
TABLE 1

Number of Targets Completed by Different
Combinations of Artists and Technicians

Sketch Artist

RM SN AM  Total

MM 15 4 5 24

Identi-Kit RF 5 14 9 28
Technician  JH 4 6 16 26
Total 24 24 30 78

The remaining 19 TSs and 30 WSs were paired and assigned to
“insure that each artist and technician constructed a minimum of
30 images. In several cases, two WSs described the same target
using the same technique, but working with different artists/

technicians. The number of compieted sketches was 92 and Identi-

kit composites was 90.
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Procedure. The procedufa] aspects of each regular experi-
mental session involved six people: the experimenter (E), a sketch
artist, an Identi-kit technician, a TS and two wsﬁ. Sincé it was
nécessary to carefully ‘control the timing and manner in which

different individuals encountered each other, and because a

~variety of data was collected from the various indiV%dua]s, a

refatively complex and carefully controlled procedure was carried
out. The specific steps were as follows:

1. Two WSs reported to a room where they were met by E.

Upon their arrival they were asked to complete a Subject
Data Form which required approximately five minutes. This
form asked for information about the WS, including ’
certain physical characteristics. A copy of the form

is presented as Exhibit 1 in Appendix C.

2. After the data forms were completed, photographs were
taken of each WS. The photographs included bust~§ength
front, Teft profile and right profile views. If the;ﬂg
wore glasses, two front views were taken, %ne with and
one without the glasses.

The photographs were taken with a half-frame 0Olympus
135 mm. camera with Ektcrome film. Actually the film
was made into slides, not prinfs. For purposes of this
report, however, samples of the pictures made for a Ws

@ % have been printed and are presented as Exhibit 1 in
Appendix D. The physical parameters of all slides were
constant (sharpness, scale, lighting, etc.).

3. After the photographs were taken, the two WSs were instructed

by E as to the nature of the experiment. A sample set of

]
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instructions is shown in Exhibit 1 of Appendix E. This is

a sample in the %ense that E did not read the instructions;
they were presented in a conversational fashion (having

been well rehearsed).

While the two WSs were completing the data forms and being
photographed, the TS reported to an adjacent room. After

E finished with the WSs, he greeted the TS and p}és;ﬁgéd‘w"
instructions regarding the study. These instructions

are shown in Exhibit 2 in Appendix E and were also delivered
iﬁ a convérsationa] manner. |
Following the instructions, E escorted the WSs to the room
where TS was waiting, It should be noted that all three
subjects at this point were aware of fhe nature of the
experiment and the rature of the image generation task.

The E, TS and WSs were seated at a table (TS across from

the WSs). The E then moderated a 7 to 8 minute conversation
among the subjects, which we have 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 Tive; what were his interests; etc. A sample of Es

dntroductory remarks in this session is presented as Exhibit

3 1n'Appendix'E. While the setting may seem somewhat strained
or artificial, 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 WS was taken to a room to work with an Identi-

kit technician. Upon arriving in these rooms, the WSs
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initially filled out a General Description Form about
the TS. This form called for information about TS thét
was used by the sketch artist or technician as agstarting
point for generating the image, The forms used in ﬁ%e
two techniques were slightly different, and are shown
as Exhibits 2 and 3 in Appendix C for the sketch and
Identi-kit techniques respectivety. Procedures for
génerating sketches and composites are described in
Exhibit 1 and 2 of Appendix d.

After completing the General Information Forms,
the WSs worked with the aftist/technician to produce
the image. The verbal interaction in each situation
was tape recorded using a Stenorstie Embassy dictating
machine.. A sample of the sketch from description, sketch
from view, composite from description and composite from
view are included as Exhibits 2, 3, 4 and 5 respectively
in Appendix D. These images, incidentally, are of the
target person whose photographs are presented in Exhibit
1 of Appendix C. ‘
While the WSs were working on the image generation task,
IS completed the Subject Data Form, Exhibit 1 in Appendix C.
After completing the Subject Data Form, TS posed'fof
photographs. The same pictures were taken of TS as described
above for the WSs.
After the WSs finished the image: generation task, they com-
pleted three additional forms. The first was a $Subject
Comments Sheet, This fofm solicited comments from WSs

regarding the manner in which they carried out the task.
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The form is presented as Exhibit 4 in Appendix C.

The second and third forms consisted of the Betts
and Gordon tests for imagery ability. Both are paper
and pencil procedures for assessihg ability to carry
out imagery or verbal memory activities, Samples of
the Betts and Gordon are presented as Exhibits 1 and

2 in Appendix F, respectively.

While the WSs were completing the three forms described
above, TS reported to a room where the sketch artist and
Identi-kit technician produced a sketch and composite

of TS while viewing him directly.

A variety of information and performance data was collected

in this experiment. The following list summarizes the results

available for analyses:

1.

[= > TN & B T T

Photographs of TS and KS.

Sketch of TS and WS description.

Sketch of TS from direct artist viewing.

Identi-kit composite of TS from WS description.
Identi-kit composite of TS from direct viewing.

Recorded protocols of the verbal interaction between

WS and artist or technician.

Information on TS and WS contained in Subject Data Form.
Scores on Betts and Gordon imagery tests.

WS answers to questions on Subject Comment Sheet.

Answers to questions on Interview Procedure Form.
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l 11. SAT verbal and quantitative scores on subjects who
were undergraduate students a2t the University of Houston.

R The results have been analyzed in several different ways, .
g\ the objective, of course, being to better understénd the procesvs'
of generating facial images from memory and the mannef in which o
a variety of task and subject variables affect the outcome. This
section of the report will be organized on the basis of the various
analyses that were carried out. These analyses include the goodness-
of-fit of the images to the target as a function of the technique
and artist/technician variab1e$, correlations of theéﬁeodness-ofn
fit measures with a number of TS and WS characteristiés, and an
exploration of the image generation process as reflected in time-

line data obtained from the verbal interaction protocols.

Images and Targets--Goodness~of-Fit. An important and non-

trivial set of issues in this entire study concerns the manner in
which one compares facial images. What does one measure? How does

one decide whether a particular image is a good, fair or poor

this goodness-of-fit?

Our approach to this analysis has been twofold. First, we
have employed a rating procedure where a separate and indeﬁéndent
group of subjects have rated each image-photograph pair for good-
ness-of-fit on a six—poinf scale. The second type of analysis was
based upon a comparisoh of physical measures of the images and
faces, and is based more on the practical aspects of the study.
This procedure assessed goodness-of-fit on the basis of the dégree
of success of a computer a]gorifhm (developed as a part of this

overall study) in identifying the real face in a large set. The

. representation of a real face? Futhermore, how does one quantify
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algorithm uses nine physical measures obtained from the image as
shown in Figure 1. These two analyses will be presented in order,

The rating procedure consisted of carrying out an actual

experiment in which subjects separately rated ali four images
with the photograph. The four images, again, were sketches and
Identi-kit composites each from description and view. The ratings
were collected on a total of 71 TSs; that is, of the 97 different TSs
on whom images were generated, goodness-of-fit ratings were obtained
for 71 of them. The reasons why rating data was obtained on only
71 TSs were primarily design and logistical considerations. The
design consideration was that ratings were needed on all four
images for each TS, and, as noted earlier, such data was available
for only 78 TSs. The Togistical prcblem concerned the availability
of all the stimulus materials needed for the rating experiment.
For 7 TSs, some image or photograph or both was not available
at the time the ratings were collected. AThis problem was due
to the fact that it took time to get slides made of the images,
and it was'necessary to get on with the rating experiment in
order to complete it on time. Given that 71 TSs represent a
considerable amount of data, we did not feel the absence of the
seven additional data sets would affect the results in any meaningful
way.

The similarity ratings for this image generation experiment
on White males were collected at two different times; that is,
the rating experiment actually consisted of two sub experiments.
The reasons for this were twofold, both logistical. First, the
image generation experiment was spread over a long time period and

it was desirable to complete some analyses as early as possible.
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Second, each subject in the rating experiment must rate four times
the number of TSs; therefore, if all 71 were introduced in'Qnéﬁ”'
se;sion, subjects would be required to complete 284 ratings.
Such a prﬁcedure potentially introduces factors like fatigue
which obviously are best avoided.- An analysis of the rating
task Ted us to conclude that about 200 ratings is a maximum
to expect from subjects. As a result, ratings were obtained
on 51 TSs in a first experiment (51 instead of 50 was simply a
convenience due to .the availability of stimulus mater{als). A
second rating experiment obtained data for the other 20 TSs as
well as the 20 White male TSs from a separate image generation
experiment - to be described in a Tater section of this report.

The methodology of the first rating experiment was fairly
straight forward, although the sequencing of the pairs may seem
a little complex. The task consisted of showing the subject a
total of 204 pairs of slides, Each pair consisted of a TS
photograph and one of the four images for that TS. The pair
was projected on to a screen in fronf of the 5quect for 10 o
seconds. The projected images were approximately life size.
The subject Tooked at the images, made a decision regarding the
goodness-of-fit of the image to the photograph, and then indicated
his rating on a response sheet. The ratings were madé on the
basis of a Six—poiht similarity scale, where the two ends of the
scale were defined as "most similar" and "least similar”. A
sample answer sheet is presented as Exhibit 5 in Appendix C..

The subjects in the experiment were 24 undergraduate students
enrolled in an introductory course at the University of Houston.

vThey received extra course credit Tor their participation. None
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of the subjects had previously been involved in the image
generation experiments.

The stimulus materials consisted of 255 slides, These
included 51 photographs of TSs, and 51 each of sketches from
description, sketches from view, composites from description,
and composites from view. The 204 pairs presented to the subjects
consist~d of each TS photograph appearing four times, once with
each type of image for that TS. The sequence of pairs was
arranged into four blocks of 51 each. Each TS appeared once in
each block. Each block consisted of approximately an equal
number of occurrences of each type of image; that is, 1/4 of the
images in each block were sketches from description, 1/4 were
sketches from view, and so forth. (The "approximately" was
necessary simply because 51 does not divide evenly by four.)
Within each block, the 51 slides were further divided into three
different groups of 17 each. Given these constraints of block
and group arrangement, the pairs were then randomly selected.

The purpose of this rather elaborate sequencing of the pairs
was twofold. First, it was important that the slides for a
particular TS not appear too close together, because each rating
should be independent of how good the other images matched that
target. Secondly, it was desirable to balance the sequence of
pair presentations across different subjects in order to eliminate
practice effects. The latter goal was accomplished by running
subjects individually, and using different sequencing of the
four bilocks for each subject. There are exactly 24 permutations
of four blocks; thus, 24 subjects. In order to further decrease

the possibility of seauencing effects, the three different groups



29
of 17 slides within each block were randomly scrambled with the
censtraint that each group occurred first in the block for eight
subjects.

The procedure involved bringing subjects into a laboratory
room where they sat in a classroom type desk. The viewing
screen was located approximately 10 feet in front of them and the
two Kodak carousel projectors above and behind them. The
experimenter read the instrucioné in an informal manner. The
instructions for this experiment are presented as Exhibit 4 in A
Appendix E. The subject was given a set of response sheets wifh
a pencil. A series of six sample pairs wefe then presented in
order to further familiarize the subject with the task. The
204 pairs were then preéented at a 10 second rate, with slightly
longer pauses after each block of 51 for changing trays in ﬁhe
slide projector. In aT] pairs the photograph appeared on the
Téft and the image on the right.

The second rafing experiment was quite similar to the first.
The task consisted of rating a total of 160 pairs, four images
for each of 40 different White ma]e-TSs. The TSs included the
remaining 20 from the White male image generation experiment
and 20 from another experiment. This Tatter experiment dealt
with the WS's knowledge of, the task prior to seeing the TS, and
as already mentioned, it will be described in a later section. »

The stimulus materials consisted of 200 slides; the 40
photographs and 160 of the various types of images. As in the
previous experiment, foﬁr blocks of 40 pairs were set up, and
within each block three groups were estgb]féhed containing

13, 13, and 14 pairs. The instructions and procedure were
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exactly the same with one exception. Instead of running subjects
individually and using all 24 permutations of the block sequences,
a latin-square design was employed. In this design, four different
sequences of blocks are used in which each block occurs once
in each of the four positions of the sequence. ‘Subjects were
run in graups, with a separate group for each sequence. There
were 10 subjects per group, a total of 40. A1l subjects were
undergraduate.studehts enrolled in introductory psychology at
the University of Houston, who received extra credit for
participating.

An analysis of variance was carried out on the results of
the rating experiment. There were four variables in the analysis:
replication (the two sub experiments), technique (sketch artist
and Identi~kit); artist/technician (the three artists and three
technicians), and target presentation (witness description or
direct viewing). The résuits of the analysis of variance is
pfesented as Exhibit 1 and in Appendix G. The mean rating for
each of the cells of the various experimental conditions is
shown in Table 2.

The data underlying significant main effects of the technique,
target presentation and artist/technician variables indicate that
the images were better with sketches than composites, better when
done from view than from description, and better with some artists
or technicians than with others. The significant technique by
target presentation interaction wa§ due to a large difference in
image quality between view and description in the sketch condition,

but relatively little effect of target presentation in the Identi-

kit condition. The target presentation by artist/technician interaction
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TABLE 2

Image Generation Experiment - White Male Target Population
Mean Ratings on 1-6 Similarity Scale

Iower Scores Represent Better Images

Sketch Tdenti-kit |
SN BM AM RE MM JH
Description 3.5 3.5 3.6 3.9 3.9 3.8

Replication 1
(51 TSs) View 2.7 2.7 3.4 3.9 3.7 3.8
Description 3.7 3.5 3.7 L.l L.6 4,2

Replication 2
(20 TSs) View 2.3 2,0 2.8 h.1 3.9 3.8

Le
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simply reflects larger differences between view and description
for some artists/technicians than others.

The replication variable did not have a main effect in the
results: in other words, the overall ratings were not higher or
Tower between the two rating experiments. However, replication
did interact with technique and target presentation. The two
interactions show that the effects of technique and target
presentation were in the same direction but greater in the second
repiication.

The above analysis of the raw rating data was repeated using
standardized Z-scores. The reason for the additional analysis
concerns a potential problem in using ratings; namely, that
different subjects will differentially interpret and use the six-
point rating scale, For example, a rating of four may mean one
level of similarity to one subject and a different level to
another. By standardizing the scores, this difference is taken
into account. A1l scores, were recomputed with respect to each
individual subjects mean and standard deviation. That is, for

a given subject each score was calculated: with the following

formula:
_ X=X
==
where: X is the score being recomputed
X is that subject's mean score

g is the standard deviation of that subject's
scores.
The results of the analysis of variance on the standarized
Z-scores are shown in Exhibit 2 of Appendix G. Three effects were

signifﬁcant in this analysis that did not reach significance in the
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analysis of the raw scores: the main effect of rep]%cation; the
replication by artist/technician interaction; and the replication
by technique by target presentation interaction. The mean Z-scores

for the different conditions are shown in Table 3. The ratings

for the second replication indicate that the images were judged
to be poorer than in the first replication. It is not clear why
this difference exists, except that in replication 2 the ratings

of the imagés from this study were collected with the ratings

from the knowledge-no knowledge study (described later in this
report). It may be that the mixing of images from the. two image
generation studies accounts for the difference, although it is

not obvious why. It could also be due to the fact that the rating
studies were run at different times with different subjects, and
they may have used the scale differently.

The replication by artist/technician interaction was possibly
the result of not using the same artists and techniciansﬁin the
two studies (two were common to both studies and two wefe different).
Hence, there may simply have been differences in skill levels.

The replication by technique by target presentation inter-
action reflects the fact that there was a larger difference bepween
sketches done from description and view in the second replication.
Again, this difference may be‘due to the fact that the sketch arﬁists
in the two replications differed with respect to their relative
abilities to do sketches from description versus viewing,

As noted earlier, a second dependent measure used to assess

the goodness-of-fit of the images was based upon physical measures

of the images and faces. Ten physical measures were defined-—njne

linear distances and the chin angle. GThe definitions of these

N
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TABLE 3

Image Generation Experiment - White Male Target Population
Similarity Rating Data, Mean Standardized Z-scores .

Lower Scores Represent Better Images

Sketch Identi-kit
Description .01 .38
Replication 1
View -.39 .61
Description .01 .47
Replication 2
View ~.34 .93

SN

ve
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measures are shown in Table 4 and Figure 1, These particular
measures were selected in consultation with a physiologist
whose areas of specialization included the physical anthropome%ry
of the head. They represent a set of dimensions that are meaning-
ful in tefms of defining properties of the face and obtainabie
in terms of the precision with which they can be measured. Also,
they represent what might be regarded as "permanent measures”;
that is, they are not based upon features that are readily changeable
such as hair, glasses, mustaches or beards.

The nine linear measures, excluding the chin angle, served
as the basis for constructing the dependent measure. In the
overall identification project of which these studies were a part,
a computer algorithm was developed for selecting look-alikes
from a mug file. This algorithm was an integral part of the
dependent measure. Before actually defining the measure, a
brief overview of the manner in which the algorithm works i; in
order,

The algorithm requires the nine facial measurements as primary
input. Each step of the algorithm performs a transformation on
these méasurements or ratios of these measurements. The measure-
ments can be taken from a sketch or composite representation of
from a photograph of thé subject, The unit of measurement used
in determining the distances is inmaterial as long as the same
unit is used for all nine measurements.

In the first step of the algorithm, the measurements, which
are listed in Table 4, are paired to form eight ratios. Tables
5 and 6 depict the two different sets of ratios that are used by

the look-alike algorithm depending upon whether the image supplied
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TABLE 4
Physical Measures of Faces
Measurement Definition of
Number Measurement
1. Internal Biocular Distgnce
2. External Biocular Distance
3. Nose Width
4. Mouth Width
5. Distance Across Face :
Measured Directly Under Nose
6. Distance Across Face
i Measured Across Mouth .
7. Nose Length from Tip of
Nose to Midline of Eyes
8. Distance from Chin to Eyes
9. Distance from Lower Lip to Eyes

10. Chin Angle
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Ratice

Number
1.
2.

5.
6.
7.
8.

3
4.

*

K

TABLE 5

Sketch Ratios

*Not used when comparing two sets

Ratio

Number
1.
2.

*Not

(S B

~N O

*

*

TABLE 6

Composite Ratios

Measurements
Used

2/8
5/8
3/8
5/2
6/2
6/8
3/6
9/3

of ratios.

Measurements
Used

8/3
9/8
5/3
6/3
2/8
2/9
3/1
1/8

used when comparing two sets of ratios.

38
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is a sketch or a composite. Ratios formed from photographic
measurements are standardized by dividing by the respective
standard deviation. Ratios formed from a sketch or composite
representation are not standardized.

The secbnd step of the algorithm modifies the ratios generated
from a sketch or composite representatioh. Ratios formed from
photographic measurements'are not processed by this phase of the
algorithm. The first operation is a sixth order linear regression
on each ratio. Then, a multi-linear regression is used to further
modify the ratios. The value of the regression coefficients differs
depending on whether a sketch or composite is used.

In the final step of the algorithm the Ecludian distance
between the selected ratios of the image supplied and each mug
shot is calculated. These distances are then sorted in ascending
order of similarity (shortest distance) between the subject and
the mug file photographs.

A complete description of the algorithms developed in the
project is available in Report Nd. UHMUG-13. This brief overview,
however, provides a flavor of the general approach and indicates
the type of output provided by the algorithm. It is this output,
an ordered 1ist of look-alikes, from which the second dependent .
measure was the position in the 1ist that the actual target
photograph occupied.

The reason for selecting this particular measure as opposed,
to the actual Ecludian distance between the image and the target
photograph can be understéod by noting a point made in the above
algorithm descfiption. The algorithm actually uses two different

sets of ratios depending upon whether the image is a sketch or
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composite. The reason for this procedure is simply that
different versions give better outcomes as a function of the
type of image. Thus, using the distances in comparing techniques
would be analogous to comparing apples and oranges; the numbers
mean different things.

We have, therefore, turned to an indirect measure; namely,
how well the image fares in 1eaﬂing to the target person in the
look-alike selection process--its position in the ordered 1list
of alternatives. Given this definitign of the derendent measuvre, -
an important issue is the set of alternatives (the mug file)
through which the search is made. In the  -present study on White
male targets, the target population itself was used as the set
of alternatives. Six§y~seven data sets were available for the
analyses, a data set consisted of the facial measures on the
target photograph and the four images of that target. It was
not possible to carry ouf the ranking analysis on all targets
for each of the four image types, however, since there were
missing data points on several images. The reason for the
missing data is straightforward; some aspect of the image
(glasses, beard, etc.) precluded obtaining some critical
measurements. The number of data points obtained for each of

the image types was:

Sketch-Description 62
Sketch-View 62
Identi-kit-Description 66
Identi-kit-View 67



. n \; ,
K ! o . :

]

41

There are a fewymore data points for composites than for'sketches,
as would be expected sﬁncé all measures are more likely to be
obtainable in the composite images. For example, in constructing

a composite, accessories such as glasses and beards are superimposed
on basic features, and by simply removing the accessory foil

the measures can be obtained. The raw data (rankings) for each
target in each imﬁge condition is presented in Exhibit 2 of

Appendix H. -The-mean ranking for the target photograph for each

of the image types is shown in Table 7.

TABLE 7

Mean Ranking of Target Photographs

Sketch Composite
Description 26.55 32.18
View 27 .48 33.58

A series‘of t-tests was carried out to examine several
comparisons of interest. The results of these tests are shown
in Table 8. The mean rankings shown above as well as the t-tests
comparing the different conditions to chance indicate that the
performance of the algorithm in selecting the actual target
photograph was not impressive, particularly in the case of
composites where the ranking was not significantly better than
chance. From Table 8 it can also be seen that no significant
difference existed between the description and view conditions
for either technique. This result is consistent with the outcome
of the rating measure for the Identi-kit; but the ratings showed
significant differences between the sketches from description and

view.
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TABLE 8
White Male Image Generation Expe;iment
Results of T-Tests on Algorithm Ranking Data
Degree of t Significance
VComgarison ‘ Freedom vaiue p <
Composite Description - Chance 65 .56 n.s.
Composite View - Chance - 66 .14 n.s.
 Sketch Descripiion - Chance 61 2.39 a.10 L

Sketch View - Chance ‘ 61 2.12 0.025
Composite Description - Composite View 131 .49 n.s.
Sketch Description - Sketch View 122 .27 n.s.
Composite Description - Sketch Description 126 1.67 0.050
Composite View - Sketch View 127 1.80 0.050
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For both the description and viewing situations, the sketches
led to significantly better rankings than the composites. This
result is consistent with the outcome of the ratings.

The distribution of the rankings for the sketches and com-
posites from description are presented in Figure 2. These histo~
gréms show the frequency of ratings. The relatively level distri-
bution for the composites reflects the chance performance of the
algorithm.  The distribution for the sketches, on the other hand,
reflects tHe greater freqdehcy with-which the correct target was

ranked higher (Tower numbers) when the image was a sketch.

Correlations: Goodness-of-Fit and E§_Characterist1c§. As
noted earlier, a variety of information was collected in addition
to the images. This information included scores on the Betts and
“'Gdrdon imagery tests and SAT verbal and quantitative scores. It
is reasonable to speculate about a possible relationship between
these measures of imagery and verbal abilities of WSs and the
quality of images produced. Obviously differences in imagery
ability could result in differential memories of the target facse,
and different verbal abilities could lead to better or poorer
descriptions.

One reason for being interested in the relationships between
these WS characteristics and the quality of images produced is the
possibility of distinguishing between good and poor witnesses. If
reasonably straightforward and brief techniques (such as some of
these measures) were available for assessing WS abilities, and if
these measures correlate with image quality, one would be in a
position to put more or less confidence in a particular image,

Similarly, if strong correlations exist, further research might



- R N N O .

COMPOSITE CESCRIPTION
X=32.18, N=66

12 }=
10
8 =
it
4 b
» F
1 | | L ] ] | | |
I~6 T7-13 14-20 2i-26 27-33 34-40 4/-4€ 47-53 54-60 6i-66
9 12 9 9 14 14 9 9 5 1l
SKETCH DESCRITION
X = 26,55, N=64
j2
{0 o
A 8 I~ | I,
fT 6
4 -
2 —_
| 1 | 1 | | L | 1

-6 7-12 13-19 20-26 27-32 33-38 38-44 45-5] 52-58 59-64

e 13 13 i 8 ) S S I

FIGURE 2
DISTRIBUTION OF ALGORITHM RANKINGS

44

RANKS

PERCENT IN
‘EACH 10%

INTERVAL

RANKS

PERCENT IN
EACH 10%
INTERVAL

|
i

AN



!
1

'
| .

i

45
be appropriate for improving the quality of images produced by
witnesses expected to do poorly.

Two other types of correlations were obtained. The relation-
ship between the goodness-of-fit measures is of interest in
thinking through the issues regarding facial measurement. Also,
tﬁe correlation between goodness-of-fit and image production time
may help understand the relationship between image quality and
time and attention devoted to the generation task.

| The first correlations computed dealt with the re?atibhship
between the two goodness-of-fit measures -- ratings and algorithm
rankings. The correlations for each of the image generation con-
ditions are shown in Table 9. None of the correlations was
significant. This is an interesting and somewhat distressing
result, since it indicates the two measures of image quality are
not related to each other. One possible exp1anation is simply
that the bases upon which people rate simiiarity and the infor-
mation used by the algorithm in the ranking are different.

A second set of correlations examined the relationship
between goodness-of-fit and the total time used to generate images.
These correlations are presented in Table 10. The rating measure
did not correlate with fime. The algorithm measure correlated
significantly with time for both sketches and composites. However,
the two correlations were reversed. A negative correlation in-
dicates that the longer the witness worked on the image the higher
in the set of alternatives (a lower number) the image was selected.
With compbsites, the correlation was -.221. With sketches, on
the other hand, there was a positive correlation, .240, indicating
that the algorithm performed poorer on images that had been worked

on longer. It is difficult to account for this Tatter outcome.



White Male Image Generation Experiment

Correlations Between Goodness-of-Fit Measures

TABLE 9

Witness

Image

Condition Correlation t
Sketch Desc. -.097 -.74
Sketch View - .020 .15
Composite Desc. | .065 .51
Composite View .038 .30

60
61

64

A
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Significance
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TABLE 10
White Male Image Generation Study
Correlations Between Gecdnesé-cﬁgFit Measures
And Total Time to Generate Image
Witness
Image Significance
Condition Correlaiton t N (p <)
Sketch Desc. .240 1.76 53 .05
Composite ~.221 -1.70 58 .05
Description
Sketch Desc. 055 .42 60 n.s.
Composite .057 .44 61 n.s.

Description
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It whould be noted that the correlations, though significbnt,

are small and account for a relatively small portion of tbe variance.
Correlations between the goodness-of-fit measurés and witness

imagery and SAT scores are shown in Table 11. Four correlations

were significant. The negatiVe values are expected since lower

scores on the goodness-of-fit measures represent better fits.

In all four cases it was the Identi-kit composite that showed a

BN
L
7NN

significant relationship. Two of these correlations, the SAT
verbal and SAT total, overlap in that the latter encompésses the
former. The magnitude of the SAT verbal relationship was
relatively high, -.487, accounting for about 22 percent of
the variance.

Overall, the results of these correjations are not striking.
The only thread of consistency was that the composite from description
did correlate with several imagery and verbal abilities, indicating
that a mild relationship may exist between these abiiities and the
quality of composite the person generates. However, the pattern
was not sufficiently c}ear nor the magnitude of correlations
sufficiently high to warrant a serious attempt to use these
characteristics in assessing the potential value of a witness.

Time-Line Analyses. During the actual process of generating

the images, tape recordings were made of the verbal interactions
between the artists/technicians and witnesses. These interactions
were subsequently transéribed, and copies of the transcripts have
been combined into one of the reports from this project -- UHMUG-7.
| The tapes for 62 of the verbal interactions were analyzed in
detail. The first step in the analysis was to identify and define

the various facial features. Twenty-three features were defined
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TABLE 11
White Male Image Generation Experiment
Correlations Between Goodness-of-Fit Meausres
And Various Witness Characteristics
Goodness-of Witness Witness
Fit Character- Image Correla- Significance
Measure istic Condition  tion t N (p <)
Algorithm Gordons Sketch. ~.112 -.860 60 n.s.
, B Imagery Description
Algorithm Gordons Composite .052 .403 60 n.s
Imagery Description ;
Rating Gordons Sketch -.102  -.837 60 n.s
Imagery Description
Rating Gordons Composite -.213  -1.740 60 .05
Imagery Description
Algorithm Betts Sketch -.008 -.060 60 n.s
Total Description
Algorithm Betts Composite -.237  -1.910 63 .05
Total Description
Rating Betts Sketch .167 1.370 68 n.s
' Total Description
Rating Betts Composite -.010 ~-.080 67 n.s
Total Description
Algorithm SAT Sketch .024 .130 3% n.s.
Verbal Description
Algorithm SAT Composite -.063 -.330 29 n.s
Verbal Description
Rating SAT Sketch .015 .090 34 n.s
Verbal Description
Rating SAT Composite -.487 -2.95 30 .01
Verbal Description
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Table 11 (Continued)
Goodness-of Witness Witness
Fit Character- Image Correla- Significance
- Measure istic Condition tion t N (p <)
Algorithm SAT Sketch -.037  -.20 31 n.s.
Quant. Description
Algorithm SAT Composite -.143 -.75 29 n.s
Quant. Description
Rating SAT Sketch .017 .09 34 n.s
Quant. Destription A
Rating SAT Composite -.283 -1.56 30 n.s.
Quant. Description <
Algorithm SAT Sketch -.007  -.04 31 n.s
Total Description
Algorithm SAT Composite -.119 -.62 29 n.s
Total Description
Rating SAT Sketch .017 .10 34 n.s
Total Description
Rating SAT Composite -.426 -2.49 36 .01
Total Description
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on the basis of the contents of the tapes and the experience
of the artists/technicians. The 23 features and their definitions
are presented in Table 12, These features represent a fine-grained
breakdown of the face. Such fine detail is appropriate in develop-
ing a first stage classification scheme, since it is a reiatively
simple matter to combine features later.

Fo]]owiﬁg the definition of the 23 different feature codes,

the boundaries between work on each successive feature was identified
on the tapes. A feature stop is defined as the continuous work on

a.given feature. It should be noted that the number of feature

stops will exceed the number of feature codes, since witnesses

typically work on a given feature-code more than once. The Tast
step in analyzing the tapes was to note the time lapse for each
successive feature stop. To summarize, the output of this analysis
was the sequence in which the features were worked on the length

of time spent at each.

Summaries of the time-Tine measures for each image generation
session are presented in Exhibit 1 of Appendix I. Means for the
different measures by technique and artist/technician are shown in
Table 13. The technique differences are clear. In creating sketches,
witnesses use a greater number of feature codes, make more feature
stops, spend less time per feature stop, and use more total time.

A second analysis of the time line data focussed upon the
different features. Several measures for each feature, collapsed
across technique and artist/technician are presented.in Exhibit 2
of Appendix I. The same measures for each technique are contained
in Exhibit 3 of Appendix I. Finally, these measures by artist/

technician are in Exhibit 4 of Appendix I.



TABLE 12

Definitions of Facial Features

w N

-~

10.

12.
13.
14,
15.
16.
17.
18.
19.
20.
21.
22.
23.

0 N Y O,

Eyes

Nose

Mouth & Lips

Ears

Forehead

Cheeks & Cheek Bones
Jaw & Jawline
Chin

Hair

Hairline

Eyebrows

Sideburns
Moustache

Beard

Face Shape
Proportions
Glasses

Eye Color
Complexion
Wrinkles & Face Lines
General Expression
Scars & Moles

Neck
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TABLE 13
White Male Image Generation Experiment
Means of Time Line Measures
Mean
Different Number of Time per
Artist Feature Feature Feature Total

Technique Technician Codes Stops _ Stop (Sec.) Time (Sec.)

BM 11.6 22.0 79.5 1748.2
Sketch

AM 14.8 37.9 62.3 2361.0
: MM 7.7 11.3 130.7 1477.3
Identi-kit

JH 8.0 11.9 94.6 1126.0
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The measures of interest here are the broportion of feature
stops to total feature stops and the proportion of feature time
to total time. These measures reflect the re]ativéwémount of time
and effort devoted to the various features. Table 14 shows the
five features that received the most attention for each technfque.
Clearly there is a great deal of consistency across techniques
in how much time and effort is devoted to the various features.

It is possible, of course, to carry out many other analyses

on the time line data. Several additional analyses have been

Ji
completed and are contained in Report Number UHMUG-5 of this project.

Discussion

The two goodness-of-fit measures indicate that sketch-artists-
produce better images than the Identi-kit. There are probably
several factors or explanations that could account for the super-
jority of sketches. First, there is a limited set of alternative
faces one can create with the Identi-kit, while a sketch artist
can produce an essentially infinite set. Henée; with the Identi-
kit there may be times (and according to technicians, there are)
when "the right nose is not there." A second reason may be related
to the total time difference between techniques. More time is
spent generating a sketch than a composite. More time is not
directly the point, however, since the time difference could be
accounted for simply by the fact that the artist requires more
time to produce a feature than the Identi-kit where features are
simply selected. The key point is that because of the greater
production time requirements of the sketch, the witness spends
more time thinking about the target which may lead to a more

accurate memory and description. There is a serious hitch in this

&



TABLE 14
White Male Image Generation Experiment
Most Attended Eeatures in Time Line Feature Analysis.

(Proportions to Totals in Parentheses)

Proportion of Feature Stops to Total Stops Proportion of Feéture Time to Total Time
Sketches Identi-kit Sketches Identi-kit
Hair (.180)  Hair  (L151) Eyes (.177)  Hair (.193)
Eyes (.117) Nose (.119) Hair (.174) Eyes (.186)
Face Shape (.09]) Eyes (.113) Nose (.126) Nose (.149)
Chin 7(.091) Eyebrows  (.105) Mouth & Lips (.072) Eyebrows  (.108)
Nose (.084)  Chin (.097) Chin (.072) Houth & (.088)
ips

59
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explanation, however, since the correlational results showed

that while total time was related to goodness-of-fit as defined

by the ranking, in the case of sketches this correlation was in

the wrong direction. A third possible explanation émerges from
the time~1line data. 1In generating sketches, witnesses use m0rem/
codes, make more feature stops and spend less time per feature

stop.  These differences seem to reflect more "moving around"

«in'géhéféfing sketches than in generating composites. The moving-

around process may result in better relationships (e.g. distances)
between features than a process oriented towards completing

work on one feature prior to moving to another. Of course the
very nature of the Identi-kit makes this latter, feature-oriented
procedure more lTikely.

The fact that there was virtually no difference between
images from description and view with the Identi-kit, has an
jnteresting implication. It may be that a major limiting factor
in the quality of composites is the Identi-kit itself, not the .
ability of the technicians. This idea is further supported by the
fact that there was little or no difference between technicians,
while there were differences between artists (see Table 2).

In general, the rankings obtained by applying the algorithm
was disappointing, particularly with the Identi-kit where performance
was not significantiy better than chance. More will be said about
this outcome in the general discussion chapter.

The correlations between image quality and witnesses' imagery
abilities aﬁd SAT scores did not reflect any clearcut pattern.
While the few éignificant correlations were in the expected

direction, the overall outcome would not argue for using such



measures to assess or predict the utility of a witness.
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CHAPTER 3

EXPERIMENT 2: IMAGE GENERATION-BLACK MALE TARGET POPULATION

This experiment was intended to explore the same set of
questions and issues regarding the process of generating facial
images as experiment 1. The target population was Black males,
as compared to White males in the first experiment.

; The design and procedures of experiment 2 were similar to
experihent 1. In the following method section, references will
be made to the appropriate section describing the first experiment

where the information is the same.

Method

- The basic design of the image generation part of the experiment
will be described, Other measures obtained were the same as noted
for the first experiment.

Subjects. Sixty subjects included 20 Black males who served
as TSs and 40 who served as WSs. The WSs were selected without
restriction -- race, sex, or any other criterion. Most of the
subjects were students at the University of Houston,. with a
few drawn from the Houston community at large. Again, of course
it was imperative that TSs not be known by WSs, artists or
technicians. Appendix A presents a variety of information about
the TSs and WSs. Al1 Ss were either paid $2.00 per hour or given
extra credit in an introductory psychology course for participating.
Task. The task was exactly the same as in the first experiment
and consisted of a conversational encounter between TS and WS,

followed by the image generation activity.
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Design. Like expériment 1, two variables were manipulated
in experiment 2. Image-generation technique consisted of sketch
artist and Identi-kit. The second variable was artist/technician.
In this study only two artists and two technicians were used. The
artist/technician variable was nested within technique. One
artist (SN) and one technician (RF) had also been employed for
experiment 1. %he second artist (VM) and technician (FD) were
new to this part of the study. A brief summary of the credehti@ls
for VM and FD are presented in Appendix B.

Unlike experiment 1, it was possible in this experiment to
have each of the 20 TSs exposed to two WSs, thus providing a
sketch and a composite on every TS. Each artist and each technician
generated exactly 10 images, a total of 40. 1In this experiment it
was logistically possible to balance the assignment of TSs to
artists and technicians; that is, the combination of artist and
technician that worked on particular target was completely controlled.
Table 15 shows this balancing of the number of TSs shared by fhe |

different combinations of artists and technicians.
P
TABLE 15

Number of Targets Completed by Different

Combinations of Artists and Technicians

Sketch_Artist

SN . VM Total

Identi-kit  RF 5 5 10
Technician  FD 5 5 10 N
Total 10 10 20

i

3
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Procedure. The procedural aspects of experiment 2 involved
the exact same ten steps as experiment 1. The same person served

as the experimenter.

Results

The information and performance data collected in this
experiment was the same as experiment 1 and are listed at the
peginning of the results in the section describing the first
experiment. Similarily, the same type of analyses were carried
cut on the results, including the goodness-of-fit measures, the
correlations and the time-1ine analysis.

Images and Targets=- Goodness-of-Fit. The first goodnéss-

of-fit analysis was based upon the results of a similarity rating
experiment. This experiment consisted of having subjects rate
separately all four images on a target with the photograph of
that target. Ratings were obtained for 19 TSs. Actually these
ratings were obtained in conjuhction with ratings for 19 target
images from the White female population ekperiment and a randomly
drawn sample of 19 target images from the White male experiment.
These ratings on White males were collected in addition to the
ratings on these same target images described in the White male
population experiment.

The rating study thus consisted of 57 different targets.
Each target photograph was compared to each of the four image types
on that target--a total of 228 ratings. The basic design and pro-
cedure of the rating study was the same as the first rating study
on the White male population. The 228 pairs were divided into
four blocks of 57 each. The rules for allocating pairs to blocks

was the same as the earlier study.
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Twenty-four undergraduate students enrolled in an introductory

psycho]ogy'course participated for extra course credit. Each
subject received a different'permutation ofi the four blocks of
image-photograph pairs. |

The reason for combining the different target populations
into a single rating study was to be able to compare images across
target populations. These comparisons will be described and discussed
in a later chapter. The mean similarity rating for each Black male
target is presented in Exhibit 3 of Appendix H.

An analysis of variance was carried out on the rating data.
There were three variables in the ané]ysis; technique, artist/
technician and target presentation. The analysis of variance out-
come is presented as Exhibit 3 in Appendix G. The mean ratings
for each of the cells of the various experimental conditions is
shown in Table 16. The main effects of all three variables were
significant as was the‘technique by target presentation interact%oﬂ.
Again, interactions involving technique by artist/technician could
not be examined due to the nesting arrangement of the variables.

From Table 16 it can be seen that sketches were better than
composites, images generated from view were better than images
generated from description, and-there were differences between
artists and between technicians. The techniqug by target P
presentation interaction reflects the fact that the difference
between the images generated from view and description was greater
for the sketches than for the composites. |

As .in the White male study, an analysis of the standardiZzed
Z-scores was carried out on the rating data. The analysis of

variance‘tab]e is shown in Exhibit 4 of Appendix G. The technique



TABLE 16

Image Generation Study-Black Males
Mean Ratings on 1-6 Similarity Scale

Iower Scores Represent Better Images

Sketch Tdenti-kit
SN w REF FD
Sescription 3.5 3.8 L.L 4.6

View 2.9 3.1 L.1 k.o

N

o

29

¢
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by target presentation interaction was not significant in this
analysis, but the target presentation by artist/technician was.
Mean Z-scores for the different conditions are shown in Table
17. The fact that the first interaction was not significant
implies that when one takes into account individual differences
in use of the rating scale, there is an effect of target preséntation
iﬁ both the sketch and Identi-kit procedures. The significant
target presentation by artist/technician interaction simply shows
that the difference between the quality of images from view and
description was greater for some artists/technicians than others.

The second goodness-of-fit measure was the ranking produced by
the algorithm. The same algorithm and procedure was used as described
in the White male study, with the exception, of course, that in
the Black male study the set of alternatives (the mug file) was
different. Specifically, the set consisted of 20 Black male
targets. Also, in this study, only the sketches and composites
from description were analyzed. |

The ranking for each of 19 different.fargets is shown in
Exhibit 4 of Appendix H. The mean ranking for the sketches was
9.42, while for the composites the mean was 8.74. Three t-tests
were carried out comparing each of the means with chance and with

each other. The results of the tests are in Table 18.
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TABLE 17
Image Generation Experiment-Black Male Target Population
Similarity Rating Data, Mean Standardized Z-scores

Lower Scores Represent Better Images

Sketch Identi-kit:

SN ') RF FD

Description -.07 -.01 .50 .65
View -.51 -.05 .34 .24

79
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TABLE 18
' Black Male Image Generation Experiment
Results of T-Test on Algorithm Ranking Data
Comparison xgigg ‘ Signgﬁicance
Sketch Description - Chance .97 n.s.
Composite Description - Chance 1.44 - - n.s.
Sketch Description - Composite .24 n.s.

Description

None of the differences was significant.

|
Correlations: Goodness-of-Fit and WS Characteristics. The

relationship between the ratings and algorithm rankings for each
type of image from description are presented in Table 19. Neither
correlation was statistically significant, although both were close
to .05 and in the expected direction.

Correlations between goodness-of-fit and total time to
generate the images is shown in Table 20. .Neither relationship
was significant.

Several correlations were computed between the goodness-of-fit
based on ratings and the imagery and SAT measures for witness
subjects. The results for sketches and composites from description
are presented in Table 21. None of the corfe]ations was statistically
significant.

Time-Line Analyses. Time-line data was compiled from the

verbal interactions during the image generation process. The same
procedures were followed as in the White male target experiment.
A total of 26 sessions were analyzed. The data summaries are

presented in Exhibit 5 of Appendix I. Due to a procedural problem
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TABLE 19

Black Male Image Generation Experiment

Correlations Between Goodness-of-Fit Measures

Witness

Image

Condition Correlation t N
Sketch Description . .401 1.70 17
Composite Descripfion .372 1.58 17

TABLE 20

Black Male Image Generation Experiment

Significance

(p<)

Correlations Between Rating Goodness-of-Fit Measure

And Total Time to Generate Image

Witness

Image

Condition Correlation t N
Sketch Description -.19 -.78 19
Composite Description .38 1.68 19

Significance
(p<)

n.

n.

S.

S L]
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in the use of the tape recorde;, it was not possible to derive
times from the tapes for Identi-kit technician FD.

Means for the different measures by technique and artist/
technician are shown in Table 22. As with the White male target
population, witnesses working on sketches used more feature codes,
had more feature stops, and took longer to produce the image.

With the Black males, however, there was no difference between
techniques with regard to mean time per feature.

In the previous chapter on White male targets, time-line results
were presented that examined the time and attention devoted to
different features in the different techniques. With the Black
males there was not sufficient data to break down the feature
analysis by technique. This feature analysis has been carried
out for the overall population, however, and will be presented in
a later chapter comparing target populations. The various |

feature measures for the Black male population are presented as

Exhibit 6 in Appendix I.

Discussion

The ratings led to results similar to the White male target
population. Possible explanations were advanced in the previous
chapter for the superiority of sketches. The difference between
images from description and view were again greater with sketch
artists than with the Identi-kit, although there was a difference
favoring composites from view, This interaction adds some support
for the notion that the Identi-kit itself is a limiting factor in
the quality of images.

The fact that the algorithm rankings were not significantly

better than chance will be considered in the general discussion.
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TABLE 22
Biack Male Image Generation Expériment
Means of Time Line Measures
Number of Mean Time
Artist or Different Number of Per Feature Total

Technique Technician  Feature Codes Feature Stops  Stop (Sec.) Time (Sec.)

SN 14.0 25.0 71.7 1752.8
Sketch

VM 12.0 23.0 96.1 2163.4
IDK RF 9.9 14.2 91.4 1190.2
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The correlations showed no meaningful relationships between

the goodness-of-fit measures and total image generation time or
witness characteristics. Again, this finding indicates such
measures are prohably not useful for assessing the potential

quality of an image or witness.
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CHAPTER 4
EXPERIMENT 3: IMAGE GENERATION - WHITE FEMALE TARGET POPULATION

Experiment 3 was intended to examine the same questions and
issues as experiments 1 and 2. The target population was White
females. The design and procedures of experiment 3 were virtually
the same as experiment 2. Indeed, experiments 2 and three were run

simultaneously. &

Method

In every aspect of design and procedure but one, the methodology

of this exper{ment was exactly the same as experiment 2. The one

xception, of course, was that the TSs were White females. =

\

As in experiment 2, it was possible to balance the assignment

of TSs to artist - technician combinations. Table 23 shows these

assignments.

TABLE 23
Number of Targets Completed by Different , ,

Combinations of Artists and Technicians

Sketch Artists

SN VM Total

Identi-kit RF 5 5 10
Technicians FD 5 5 10
Total 10 10 20
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Results
The information and performance data collected in this experi-
ment was the same as in the first two experiments, Again, the
analyses inc]uded the goodness-of-fit measures, the correlations,
and the time-line analyses,

Images and Targets--‘Goodness—gj~Fit. Similarity ratings

were collected as a first goodness-of-fit measure. The similarity
rating experiment on the White female images was described in the
chapter on the Black male target population. Four different images
were rated for each of the 19 TSs. The mean similarity rating

for each White female target is presented in Exhibit 5 of Appendix
H.

An analysis of variance was carried out on the rating data.

The three variables in the analyses were technique, artist/technician
and target presentation. The analysis of variance table is shown

in Exhibit 5 in Appendix G. The mean ratings for each experimental
condition are presented in Table 24.

The main effects of all three variables were significant. The
images were judged to be better with sketches, better when generated
from view, and better for some artists/technicians than others. The
technique by target presentation interaction was significant and
reflected the fact that for sketches the view condition resuited
in better images while with the identi-kit no such difference existed
Finally, the target presentation by artist/technician interaction
indicated that the difference between images done from description
and view was greater for some artists/technicians than others.l

Again, the rating scores were transformed into standardized

Z-scores and an analysis of variance carried out. As with the






TABLE 24
Image Generation Study-White Females
Mean Ratings on 1~6 Similarity Scale

Iower Scores Represent Better Images

Sketch Identi-kit
s v RE D
Description 3.2 4.0 h.2 k.2
VieW 2')'1' 2-8 : Ll‘|6 )’,‘nl
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raw data, all three main effects and both interactions were
significant,

The second goodness-of-fit measure was the ranking produced
by the algorithm as described earlier. The set of alternatives
(mug file) were 20 female targets. Only the sketches and com-
posites from description were analyzed.

The ranking for each of 18 different targets is shown in the
table in Exhibit 6 of Appendix H. The mean ranking for the sketches
was 7.94 and the mean for the composites was 9.39. Three t-tests
were carried out comparing each of the means with chance and with

each other. Table 25 shows the t-test results:

TABLE 25
White Female Image Generation Experiment

Results of T-Tesis on Algorithm Rankings Data

t Significance
Comparison value p
Sketch Description - Chance 1.78 .05
Composite Description - Chance .52 n.s.
Sketch Description - Composite .92 n.s.

Description

As can be seen, the sketches were better than chance while the
composites were not. The difference between sketches and composites
was not statistically significant.

Correlatjons: Goodness-of-Fit and WS Characteristics. The

relationships between ratings are shown in Table 26. A high
positive correlation was found for the sketches, while a modest
negative correlation exists for composites. The former relationship

makes sense; the latter does not.
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TABLE 26
White Female Image Generation Experiment
Correlations Between Goodness-of-Fit Measures

Witness A
Image ' Significance
Condition Correlation t N (px)
Sketch Desc. 714 3.95 17 .01
Composite -.469 -2.06 17 .05

Description

TABLE 27
White Female Image Generation Experiment
Correlations Between Rating Goodness-of-Fit Measure

And Total Time to Generate Image

Witness ‘

Image Significance
Condition Correlation t N (p<)
Sketch Desc. -.131 .53 18 n.s.
Composite .06 .24 18 n.s.

Description
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TabTle 27 shows the correlations between ratings and image
generation times. Neither relationship was significant.

The relationships between ratings and witness imagery and SAT
scores are presented in Table 28. Although two correlations were
statistically significant in expected directions, no meaningful
pattern or relationships is evident.

Time-Line Alalyses. The time line data for the White female

population consisted of 26 sessions. The Data summaries are presented
in Exhibit 7 of Appendix I. Procedural problems in using the
tape recorder again preciuded the derivation of times from the
tapes for technician FD.

Means for the different measures by artist/technician are
shown in Table 29. As with the other popu]atiohs, witnesses
working on sketches used more feature codes, had more feature
stops, and took longer to produce the image. There was a
tendency for the mean time per feature stop to be longer with
sketches, a finding that is opposite the outcome with White
males.

The time Tine analyses by feature could not be broken down
by technique due to data limitations. The analysis across techniques
will be presented in the later chapter comparing populations. The
various feature measures for the White female population are

presented as Exhibit 8 in Appendix I.

Discussion

The overall pattern of results was similar to the White male
and Black male populations. The ratings measure indicated sketches

were better than composites. The view-description difference



White Female Image Generation Experiment

TABLE 28
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Correlations Between Rating Goodness-of-Fit Measure

Witness

Wintess
Image
Condition

Characteristic
Gordocn Imagery

Gordon Imagery

Betts Total
Betts Total

SAT Verbal
SAT Verbal

SAT Quantita-

tive

SAT Qqantita—

tive
SAT Total
SAT Total

Sketch Desc.

Composite
Description

Sketch Desc.

Composite
Description

Sketch Desc.

Composite
Description

Sketch Desc.

Compnsite
Description

Sketch Desc.

Composite
Description

Correlation
.23
- ~.?28

-.11
.06

-.55
-.21

.45
-.68

-.06
-.492

And Witness Characteristics

t
.93
-1.16

.25

-2.19
-.65

1.67
-2.75

-.18
-1.69

18
18

18
18

13
11

13

11

13
11

Significance
(p<)

n.s.

n.s.
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TABLE 29
White-Femaie Image Generation Experiment
-Means of Time Line Measures
Number of Mean Time
Artist Different Number of Per Feature Total
Technique Technician - Feature Cbdes ° Feature Stops 'Stop (Séc.) Time (Sec.)
SN 10.8 : 22.8 92.4 2105.6
Sketch
VM 11.0 19.7 129.4 2510.2
IDK RF 9.4 14.75 70.6 1014.5
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was significant with sketches, but, from Table 24, there was
no difference with the Identi-kit. As noted earliérg this finding
may imply that the Identi-kit itself is a major limiting factor
in the quality of images.

The algorithm rankings showed sketches were better than chance
but composites were not. While the differences between image type
was not statistically significant, it was in the direction favoring
sketches. Again, however, the absolute level of performance in
the rankings were disappointing.

The goodness-of-fit correlations showed no meaningful relation-
ships (two were modestly significant) with witness characteristics.
There was a strong positive correlation between ratings and rankings
with sketches, which did not exist with the other populations. How-
ever, there was also a modest negative correlation betwe&n the
measures in the Identi-kit technique. These inconsistancies will

be considered in the general discussion chapter.
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CHAPTER 5
IMAGE GENERATION: POPULATION AND
ARTIST/TECHNICIAN EXPERIENCE EFFECTS

Population Effects

In the previous chapters results of the three experiments on
different target populations were reported separately. It is of
interest, of course, to compare the populations, since the techniques
may be differentially effective on them. Direct comparison§
between the populations must be made with some caution, however,
because the experiments were not designed with such compafisons
in mind. While the data on Black males and White females were
run at the same time and with the same artists/technicians, the
data on White males were obtained earlier by several months and had
only one artist and one technician in common with the others.
Nevertheless, population effects are of sufficient interest to
warrant certain comparisons.

Goodness-of-Fit. As noted in the chapter describing the Black

male target population experiment, a single rating study was carried
out with population comparisons in mind. Twenty-four subjects rated
the four different images for each of 57 targets. These targets
consisted of 19 from each of the three target populations. The 19

White male targets rated were:

9 32 51 69
11 34 53 70
20 40 54 76
21 46 65 84
26 48 67
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The results of an'analysis of variance on the raéing data
is shown in Exhibit 9 of ﬁppendix G. A1l main effects and {nteractions
were significant. Since primary interest here is in thé population
effects, only those effects involving this variable will be examined;

The main effect of target population was significant. Mean
ratings for thg White male, Black male and White female populations
were 3.46, 3.81, and 3.68 respectively. The population by technique
effect showed that the margin by which sketches were bettér than
composites was greatest for White females and least for Black males.
The data underlying the population by target presentation (description
versus view) interaction indicated the ‘greatest presentation effect
for Black males and the least for White males. The third-order
population by technique by target presentation was significant§ 
The mean rating for each condition underlying this interaction %%
shown in Table 30. With sketches, the images from view were better
than the images from description with all three target popu1éti0ns.
With the Identi-kit, however, the viewing condition led to better
images with the Black male population but not with the White male
or female populations.

Time Line Analyses. As noted earlier, a num@er of time line

measures were derived for the various facial features. Two of
these measures, the proportion of feature stops to total stops

and the proportion of feature time to total time, reflect the
relative amounts of time and at}ention devoted to @he various
features. Table‘Bl shows the five features with the highest
proportion of stops for each cf the targeilpopulations. Similarly,

Table 32 shows the five features with the highest proportions of time.
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TABLE 30
Image Generation - Target Population Effects
Mean Ratings on 1-6 Similarity Scale
Lower Scores Represent Bettar Images
Sketch Identi-kit

Description View Description View
White Males 3.33 2.59 3.89 4.02
Black Males 3.67 3.02 4.46 4.06
White Females 3.57 2,61 4.20 4.30



Proportion of Feature Stops to Total Stops

Table 31

Time Line Feature Analysis

Five Features With Highest Proportions

White Males

Hair
Eyes
Nose
Chin

Face Shape

(.143)
(.116)
(.093)
(.093)

(.077)

{(Proportions in Parentheses)

Black Males

83

White Females

Eyes (.236)

Hair {.106)

Chin (.089)

Nose (.089)

Face Shape (.088)
Table 32

Eyes
Hair
Chin
Nose

Mouth and
Lips

Time Line Feature Analysis

Proportion of Feature Time to Total Time

Five Features With Highest Proportions

White Males

(Proportions in Parentheses)

Black Males

White Females

(.126)
(.120)
(.118)
(.108)

(.098)

Hair
Eyes
Nose
Chin

Mouth and
Lips

(.181)
(.180)
(.135)
(.082)

(+078)

Eyes
Mouth
and Lips

Nose

Hair

(.236)
{.151)
(.134)

(.087)

Lyebrows (.082)

Eyes

Hair
Mouth
and Lips

Nose

Eycbrow

(.221)
(.177)
(.153)

(.129)

o(.081)
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From these tables it is clear that the allocation of time and
attention to specific features was similar for the different

populations.

Artist/Technician Experience Effects

A factor of potential -importance in generating facial
images is the experience of the artists/technicians. A brief
description of the training and experience of each artist/technician
prior to participating in this study is contained in Appendix B.
The three image generation experiments present an opportunity to
examine the effects of experience gained by the artists/technicians
during the study. A

Each artist/technician generated a number of images. The
rating measure on each of these images can be analyzed in terms of
the number of prior images generated. In short, we can look at
the learning curve for each artist/technician. Table 33 presents
the mean rating for consecutive blocks of five images for each '
artist/technician for each target population.

One or two artists/technicians seemed to show improvement
over sessions -- FD with Black males and VM with White females.
The overall pattern is clear, however; there is 1itt1e indication
of any systematic change in image quality as a function of the number

of images generated.

Discussion

The ratings indicate that images were best for White males,
second best for White females, and poorest for Black males. These
results are consistent with previous work showing that intra-racial

facial recognition is better than inter-racial identification (ﬁ]lis,
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Table 33
Mean Ratings - Blocks of 5 Images
Image Generation Experiments
White Males
Block of Sketch Artists Identi~kit Technicians
5 Images SN BM AM Total MM JH RE Total
1 3.11 3.37 3.31 3.26 4,55 4.13 4.07 4,25
2 3.54 3.65 3.96 3.72 4.17 3.78 3.90 3.95
3 3.90 3.85 3.78 3.84 4.43 4.22 4.29 4.31
) 4 3.78 3.14 3.94 3.62 3.27 3.31 4.02 3.53
Black Males
Block of : Sketch Artist : Identi~kit Technicians
5 Images sy M Total RF FD . Total
1 3.42 3.68 3.55 4,21 4.59 4.40
2 3.67 3.68 3.68 4.62 3.60 4.11
Wkite Famales
Block of Sketch Artist Identi-kit Technicians
5 Images SN M Total RF FD Total
1 3.29 4.30 3.79 4,57 4.04 4.31
2 3.16 3.72 3.44 4.03 4.39 4.21
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1975). Since most of the witness subjects and all of the artists/
technicians were White, the explanation is probably related to a

familiarity factor.

The population by technique by presentation interaction
reflects a pattern that was described in the earlier chapters.
The view~description difference existed for all three populations
with sketches, but only in the case of Black males was there a
presentation effect with the Identi-kit. As already noted, this
outcome may imply limitations of the Identi-kit technique. The
view-description difference in the case of Black males may be due
to the poor quality of images in the description condition, where
witnesses' inability to describe Blacks may be a factor.

The time-l1ine analyses showed essentially no differences in
the allocation of time and attention to features as a function
of population. An analysis of Table 31 indicates that in one
sense this outcome is not surprising; the most attended features
are the major features -- eyes, hair, nose, etc. Nevertheless,
the results do suggest that the manner in which faces are perceived,
remembered and images produced are not a function of race or sex.

The lTack of any learning effect with artist/technician
experience may reflect a couple of possible explanations. First,
it may be that the initial, pre-experimental training resulted in
asymptotic performance. Second, it could be that twenty iméges
was not a sufficiently long period to examine improvement. This
explanation seems unlikely, since learning effects in such tasks
usually show up in the early phases of training. Whatever the
explanation, it seems clear that improvement in the ability of

an artist or technician is Tless than significant in the early stages

of practice.
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CHAPTER 6

EXPERIMENT 4: IMAGE GENERATION - ADVANCE TASK KNOWLEDGE EFFECTS

The fourth image generation experiment had a purpose different
from the other three. Specifically, this experiment explored the
effects of a separate task variable; namely, whether or not the
witness knew in advance of seeing the target that he/she would
subsequently be asked to generate an image of the target.

This question is interesting in the context of law enforce-
ment procedures, since it may have implications regarding the con-
fidence one might have in the accuracy of an image produced by a
witness. The somewhat parallel situation in the real world would
be a person observing a crime and knowing or not knowning a crime
is being committed at the time. The prediction one would probably

make is that in the knowing situation the witness will produce a

better image since he/she will "pay more attention” to the criminal.

However, there may be situations where the witness' reaction to
the knowing situation could be sufficiently distracting to result
in a poorer memory. The real world trauma cannot realistically be
created in the laboratory, so the second effect is not considered
to be a part of the conditions of this experiment. The attention
effect, however, might operate and produce better images when WS

knows of the subsequent generation task.

Method

The design and procedure for this experiment were the same
as in experiments 2 and 3, except, of course, half (20) of the WSs
received instructions for the know condition and half (20) for the

not-know condition. The (know-not, know) variable was balanced
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across the other variables. Half the sketches/composites done
by each artist/technician were done with WSs in the knowing
condition and the remaining half with WSs who did not know.

The artists and technicians who participated in this
experiment were the same as in experiments 2 and 3. A1l TSs were
White males.

An important issue in an experiment 1ike this is the manner
in which one creates the know-not know conditions. Our approach
was instructional; that is, when the WSs were instructed as to the
nature of the experiment, different instructions were given for the
two conditions. Instructions given for the knowing condition were
the same as in the earlier studies and are shown in Exhibit 1 of
Appendix E. The instructions for the not-know condition are
shown in Exhibit 5 of Appendix E and warrant some additional
comment. In an experiment such as this where one is going to
test a subject's memory but doe not want him/her to know about
the test until after the information exposure, it is often necessary
to provide an alternative reason to the subject so as to get him/her
to give some amount of attention to the information (target in this
case). The reason is straightforward. If some such instruction
is not given, the WS might never Took at the TS. Under such cir-
cumstances there would be no memory of TS at all - which is not the
issue in this experiment. So the goal of the instruction is to
get the WS to look at the TS but without knowing of the subsequent.
task. As the instructions in Exhibit 5 of Appendix E indicate,

WSs were led to believe that they would subsequently be asked to

rate the TS with regard to various personality characteristics.
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After the exposure period the WSs worked with either an
artist or technician to-produce an image. However, before
starting work on the image, all WSs who had received not-know
(personality rating) instructions were given a short Personality
Rating Form to be completed. The form is presented as Exhibit 6
of Appendix C. The pu%pose in doing this was to maintain the WS's
confidence and cooperation in the experiment. The personality

rating were not used.

Results

The information and performance data collected in this
experiment was the same as in the first three experiments. Since
the primary concern of this experiment was the effect of the advance
task knowledge on the quality of the image, only a goodness-of-fit
analysis was done. Thé measure of fit was similarity ratings.

The similarity rating experiment consisted of ratings on
four different images for each of the 20 TSs. Actually, this
rating study consisted of a total of 40 TSs, the 20 from experiment
4 and 20 from experiment 1. Details of the design and procedures
were described in the section of this report dealing with experiment
1.

An analysis of variance was carried out on the ratings. The
table for the analysis is shown in Exhibit 7 of Appendix G. The
mean rating for each of the 16 conditions is presented in Table
34. The analysis of variance table shows the main effects of all
variables were significant as were the second order interactions.

As in the other experiments, performance was better with sketches

and from view, and there were quality differences in the images
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TABLE 34

Image Generation Study-White Males
Know/Not Know Conditions
Mean Ratings ocn 1-6 Similarity Scale

Iower Scores Represent Better Images

Description View
Sketch Tdenti-kit Sketch TIdenti-kit
SN W RF  FD SN vM  RF  FD
Kncw L.2 3.8 k.5 3.8 2.7 2.3 b2 3.1
ot Krew .o L4.1 hhy 4.9 2.2 2.5 4.1 3.6

06
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produced by different artist/technicians. The interactions of
these variables were also as before.

The knowledge variable produced a significant main effect
and interacted with the other variables. The main effect reflects
better performance when WSs knew of the subsequent image generation
task. It should be noted, however, that while the difference is

statistically significant, it is not large. The mean ratings

were 3.57 and 3.73 for the know and not know conditions respectively.

The knowledge by technique interaction indicates that there is an
effect of knowledge with the Identi-kit, but not with sketches.
The knowledge by presentation (description versus view) interaction
indicates that the knowledge had an effect when the image was
produced from description but not when it was produced from view.
Certainly this result is expected since the knowledge variable
should not be a factor in the view condition. The knowledge by
artist/technician interaction reflected differential effects of
the knowledge condition as a function of the artist/technician.
Specifically, the knowledge condition led to better images with VM
and FD, poorer images with SN, and had no effect with RF. The
third order knowledge by presentation by artist/technician
interaction was also significant and reflects the same differential
knowledge effects for different artists/technicians.

As in the other experiments, £he ratings were transformed

into standardized Z-scores and an analysis of variance carried

out. The results of the analysis, presented in Exhibit 8 of Appendix

G, show the same pattern as the analysis based upon raw ratings.




92

Discusssion

While the knowledge variable had an effect on image quality,
the effect was limited primarily to the Identi-kit technigue,
and furthermore to one technician -- FD. It is not clear why
in only this one condition should knowing versus not knowing
have an effect. Possibly, the experimenter bias notion applies
in the sense that this one technician is influenced to "try
harder" by his awareness that a subject is in the know condition.
It is virtually impossible, incidentally, to preclude this awareness,
because witness subjects frequently make comments in the early phases
of the image generation task that indicate the knowledge condition.
Perhaps the emphasis in the outcome of this experiment snould
be on the fact that in most technique and artist/technician conditions
the knowledge variable did not have an effect on image quality.
The explanation for this lack of effect could be due to the difficulty
of simulating a true not—know situation in the laboratory.
In any case, the outcome of this experiment does not appear
to negate earlier findings simply because witness subjects were

aware of the task.
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CHAPTER 7

GENERAL DISCUSSION

In the introduction of this report several questions were
stated which were intended to provide a context for the study.
Essentially, the questions addressed the three major factors in
generating facial images; the technique, the artist/technician
and the witness.

It should be noted that the experiments were not designed
to separate completely the effects of these three factors. Rather,
the purpose of this work was more molar, more applied; it was
orierted towards the production system as a whole - including
technique, artist/technician and witness. Yet, a number of com-
parisons and analyses have been carried out which reflect on the
three factors and their influence on image quality. This discussion
is organized around these questions as well as some other issues,

such as target population effects.

Technique

The two most widely used image generatijon techniques in law
enforcement are the sketch artist and Identi-kit. These experiments
show rather clearly that sketches are better representations than
composites. Some possible reasons for the superfority of sketches
were discussed in Chapter 2. While comparisons between techniques
are important, it is also interesting and useful to consider the
absolute quality of the images. The algorithm rankings provide
an indirect assessient in that they represent the outcome of a
decision process for selecting the target face on the basis of the

image. The results were not encourageing, especially for the
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Identi-kit technique and Black male target population. It is
impossible at this point, however, to know to What extent the
rankings were the result of the procedures used by the algorithm
or the quality of the image. Another experiment carried out as
part of this overall project dealt with this same issue. Subjects
were shown either sketches or composites and asked to select that
target's photograph from é large set. Subjects were moderately
successful in the identification indicating that the images were
representative at least to some extent. This later experiment is
reported in Report Number UHMUG-3 from this project.

One implication of the ranking results is that the algorithm
probably requires further development. This development might
involve modifications in the use of the Tinear measures or it might
involve more basic changes in the decision process, such as using
different facial information.

A point that was made earlier concerns the goodness-of-fit
measures themselves. As noted, the development of appropriate
measures in dealing with complex patterns such as faces is not
a trivial probiem. Move sophisticated measures would probably
reveal a great deal. about the relative and absolute value
of the techniques. For example, an analysis of fit at the level
of features would probably lead to a better understanding of
specific strengths and weakness of the techniques. We are

planning to carry out such comparisons in the future.

Artists/Technicians

The modest differences between sketch artists indicates that

skill and experience may be a factor in the quality of sketches.

The fact that BM, the best trained protrait artist (see Appendix B),
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produced the best images added some validity to this outcome.

With the Identi-kit there were no technician differences.

As noted in the earlier chapters, this outcome in conjunction

with minimum differences between the description and view conditions
suggests that the Identi-kit itself may be a major limiting factor.
Another possible explanation for the lack of any technician differences,
however, may be the similar background training and experience of

the people inveolved. In short, the technician variable may not

have represented a sufficient spread in ability to show up in

these experiments.

The Tack of any learning effect across the first twenty images
is somewhat puzzling. The pre-experiment training and experience
was not particularly extensive for either the artists or technicians,
and one would expect them to improve with experience. It may
be that the measures were not sufficiently sensitive to detect
such changes, or that‘meaningfu1 improvement does not occur until
more images have been generated. OFf course, it may be that the
technicians achieve maximum skills quickly as do trained artists
(such as those in these experiments).

In general, as the above comments {mply, the nature and
importance of the artist/technician as a factor in generating

sketches and composites is not clear,

Witnesses

0b§ious1y there will be individual differences in witnesses'
abilities to remember and describe a target. The correlations carried
out were intended to explore witness chavracteristics and abilities
that m{ght be related to performance in generating images. Certainly

imagery and verbal abilities might be regarded as relevant factors.
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While some correlations were significant in the expected direction,
there was no basis for suggesting these particular measures for
screening witnesses or assessing the quality of images.

The lack of more clearcut relationships in these correlations,
however, is not a reason to abandon the idea of finding measures
that will be useful for assessing witnesses. The imagery and verbal
measures were crude, and from the outset were a secondary purpcse
of the study. While these particular measures are not sufficient
to fulfill the purpose, the fact that several correlations were
significant is encouraging for future developments on this issue.

Another %actor that can be viewed as a witness variable is
whether or not the person knows fin advance that he/she will sub-
sequently be working on an image of the target. As noted in
Chapter 6, advance knowledge helped but only in the casg of one
technician. Hence, it would appear that information regarding

the person's awareness of the situation is also not a particuiarly

useful predictor of his/her utility as a witness.

Target Population

The population differences in these experiments are consistent
with earlier facial recognition research indicating memory for faces
of the same race is better than for faces of another race. The
reasons are probably related to familiarity or experience in making
appropriate discriminations. The implications for law enforcement
are, or course, noteworthy. The quality of an image is likely to
be better if generated by a witness of the same race as the target.
This conclusion must be tempered in.this report, however, since

most of the witness subjects were White. On the other hand it
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seems reasonable to speculate that Balck witnessses will generate
better images of Black targets than White targets,
Another speculation that may be worth pursuing in future
research concerns the artist/technician race. These results
along with earlier recognition studies would argue for using

artists/technicians of the same race as the target.

Image Generation Processes

The time-line data contain a great deal of information about
the process of generating images. In this report, only a few summar
measures were examined. Several additional analyses have been
carried out on these data, and the results are presented and dis-

cussed in Report Mumber UHMUG-5 of this project.

Conclusions

The problem of obtaining a facial image from a person’'s memory
is difficult at best. This research on sketch artist and Identi-
kit technicians indicates that these procedures are considerably
short of perfect. But they are useful. It is important to keep
in mind that the images produced by these techniques are intended
primarily to eliminate non-suspects and to suggest potential
suspects. The computerized system developed in this project
employs the sketches and composites in this fashion. Hence, even
though these images are not expected to lead directly to a criminal,
they are potentially of great importance. Any improvement in image
quality may represent a significant contribution to law enforcement.

The Identi-kit composites were not regarded as good fits in

the ratings and did not lead to success in the computerized rankings.

Improvements could probably be achieved by increasing the number
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and content of feature foils and developing better procedures for

selecting the foils. Also, more technician experience might heip,

although we tend to doubt the importance of this factor for reasons

stated earlier.

It may well be that there are 1imits to the quality and
utility of images produced by sketch artists and the Identi-kit.
They are line drawings and cannot be an exact match to a photograph.
This Tatter point suggests that another image generation procedure
might have additional utility, since it generates "photographic”
images. The Minolta Montage Synthesizer developed in Japan produces
images that look Tike a photograph of a face. As part of the
current project, extensive development work has been done on the
Montage. This work is reported in UHMUG-4.

Finally, a point about the application of these techniques.
There is room in the law enforcement bag of tools for all of the
procedures. While sketch artists may produce better images than
the Identi-kit, they are not nearly so cheap, portable, or

available. The point is that each has its time and place.
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EXHIBIT 1

Appendix A

Target and Witness Descriptive Information

(See Key in Exhibit 2)
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EXHIBIT 1

Appendix A

(Continued)
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_ EXHIBIT 2
APPENDIX A

Key to Target and Witness Descriptive Information
(Codes on Following Pages)

Information

Target or Witness Subject (see Code)
Subject number

University of Houston student numbexr
Telephone number

University major (see code)
University classification (see code) .
Date of photo (month, day, second digit of year in '70s)
Date of birth (month, day, year)
Height (inches)

Weight (pounds)

Sex (see code)

Hair color {see code)

Hair thickness " w

Hair length " "

Eye color " "
Complexion " "
Accessories " "
Peculiarities " "

Build w "

Race . " 1 1]

Artist " "
Identi-kit technician " "

Artist Witness number (if target)
Identi-kit technician witness number (if target)
Target number (if witness)

Card number

Sequence number

112

Listing

Columns

2-4
5-10
11-17
ig-19
20
21-25
26-31
32-33
34-37
38
39
40
41
46
47-49
50-54
55-59
60
61
62
63
65-67
68-70
74-76
77
78-80
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CODE
Target or Witness Subject
1 = Target subject
2 = Witness subject
University Major
1 = Psychology
2 = Engineering
3 = History
4 = Home Economics
5 = Accounting
6 = Music
7 = Optometry
8 = Political Science
9 = Biology
10 = Gen. Arts and Science
11 = Business
12 = Chemistry
13 = English
14 = Speech Path./Aud.
15 = Mexican-American Studies
16 = Special Education
17 = Elementary Education
18 = Jourhalisi
19 = Art Education
20 = Math
21 = Sociology
22 = Nursing
23 = Behavioral Sciences § Technology
24 = Philosophy
25 = Art
26 = German
27 = Curriculum and Instruction
28 = Chemical Engineering
29 = Guidance and Counseling
30 = Hotel and Restaurant Management
31 = Geology
32 = Radio and Television
35 = Pharmacy
34 = Electronics
35 = Economics
36 = Social Rehabilitation
37 = Geography
38 = Organizational Behavior § Management
39 = Pre-Med
40 = Spanish
41 = Russian Studies
42 = French
43 = Archeology
44 = Pre-Dentistry

113
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Fashion Merchandising

Computer Science
Law

Architecture
P.E.
Communications
Drafting Tech.

University Classification

NONUT W N

Sex

1
2

|1 B | B R | S B 1}

o

Hair Color

Freshman
Sophomore

Junior

Senior

Graduate
Postbaccalaureate
Non-student

Male
Female

[OARE SRR I AN

LI | B I 1}

Black
Brown
Blonde

Red
Grey/white

Hair Thickness

1
2
3

itonou

Thin
Medium
Thick

Hair Length

U o

ol

Eye Co

Ul o

U TR | T | B 1

or

W onon

Bald
Thin
Short
Medium
Long

Brown
Blue

Green
Hazel
Other
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APPENDIX B
Credentials of Sketch Artists and Identi-Kit Technicians
The image generation studies employed four sketch artists and

four Idenyitkjt technicians, eight different people. Th2ir names
(and the initials used to refer to them) are:

5

Sketch Artists Identi-kit Technicians
Sharon Neyland (SN) Michael Mauldin (MM)
Robert McCoy (BM) Richard Fowler (RF)
Andrew Meredith (AM) Janice Hartgrove (JH)
Verla Malik (VM) - Franklin Duncan (FD)

Following is a description of the credentials of the various
artists and technicians.

Artists

A1l four artists were recruited from the local Houston area
and had similar credentials.

Sharon Neyland was a 24 year old white female who had recently
graduated from the University of Houston with a B,F.A. degree in
art. She had a good deal of training, experience and skill 1in
portrait work. On one previous occasion she had worked for the
University of Houston Security Office in preparing a sketch from
a witness' description. She produced several practice images
from description in the laboratory before starting the actual
experiments. Also during the course of the image generation
experiments she consulted on several occasions with the Houston
Police and the University Security Office to prepare sketches
from witnesses descriptions.

Robert McCoy was a 27 year old white male who had recently
graduated from the University of Houston with a B.F.A. in art.
He had a great deal of training, experience and skill in portrait
work - a speciality area in his art. He produced several images
from description in the laboratory before starting the actual

experiment.

Andrew Meredith was a 23 year old white male who had recently
graduated from the University of Houston with a B.F.A. degree in
art. He had a good deal of training, experience and skill 1in )
portrait work and had worked for the University of Houston Security
Office in preparing sketches from witnesses. He produced several
images from description in the laboratory before starting the

actual experiment.

Verla Malik was a 23 year old white female who had wecent!y
graduated from the University of Houston with a B.F.A. degree in




- ) - u

+.
] Ta

.

117

art. She had a good deal of training experience and skill in
Portrait work. She produced several images from description
in the laboratory before starting the actual experiment.

Identi-kit Technicians

Three of the technicians were graduate students working
towards a Ph.D. in psychology at the University of Houston.
The fourth (FD) was recruited to work on the development of the
Minolta Montage Synthesizer, but also served as a technician.

Michael Mauldin was a 26 year old white male enrolled in
the psychology Ph.D. program at the University of Houston. During
the early phase of the project, he attended a 2 1/2 day course
on Identi-kit procedures. This course was sponsored by the Identi-
kit Company for the purpose of training law enforcement people in
the use of the technique. Following the training course, he
practiced extensively by constructing composites of faces from
photographs, and he produced several composites from description
before starting the experiment.

Richard Fowler was a 23 year old white male enrolled in the
psychology Ph.D. program at the University of Houston. He received
instruction and training in Identi-kit procedures from Michael
Mauldin and by studying instructional materials prepared by the
Identi-kit Company. He practiced extensively by constructing
composites of faces from nhkotographs. Also, he produced several
composites from description before starting the experiment.

Janice Hartgrove was a 25 year old white female enrolled in
the psychology Ph.D. program at the University of Houston. She
received instruction and training in Identi-kit procedures from
Michael Mauldin and by studying instructional materials prepared
by the Identi-kit Company. She practiced extensively by construct-

ing composites of faces from photographs. Also, she produced several

composites from view and then from description before starting the
experiment.

Franklin Duncan was a 22 year old white male who had recently

received a B.A. degree in psychology from the University of Oklahoma.

He was recruited to work on the development of the Minolta Montage
Synthesizer. As part of his overall involvement in the project,
however, he also served as an Identi-kit technician in the Black
male, White female and khow-not=know image generations. He

received instruction and training in Identi-kit procedures from
Fichard Fowler and by studying instructional materials produced

by the Identi-kit Company. He practiced extensively by constructing
composites of faces from photographs. Also, he produced several
composites from description before starting the experiment,
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APPENDIX C

SUBJECT DATA FORM

DATE
NAME e student#
Target Number Subject Number
Permanent Address Phone #
Major Clagsification: FR S0 JR SR
Birth date Height __ Weight _ -
Sex - M ¥
Hair Color: Black Brown Rlonde  Red Gray/white
Hair Length: Bald Thin Short Medium Long
Eye Color: Brown Blue Green Hazel Cther
Complexion: Light, fair Tan quk/black Freckles, splotchy
Pockmarked
Accessories: Glasses __~ Moustache __~_  Beard
Sideburns
Visible scar on face _  None _
Peculiarities on face: Visible scars __~~ Moles __ Birthmarks__
Build: Light Medium Heavy
Race: White Black Chicano Orlental Other
Image Photographs ___ Witness Description: Portrait
Image Production Technique: Skebeh _ Identa~kit____ Minolta
Color Fhotographs: Front Bust  W/Sign W/Glasses
WO/Sign WO/Glasses
Profile Bust




EXHIBIT 2
APPENDIX C

SUGGESTIVE INTERVIEW FPROCEDURE
SKETCH ARTTIST INFORMATICN

DATE:
TIME: Start Stop

119

Target No. name

Witness No. name

Target Information:

Age:

Build: Slender Medium Heavy

Color of Hair:  Blonde, Brown, Black, Red, Gray

Color of Eyes: Blue, Green, Hazel, Brown

Light, Medium, Dark

Complexion: Fair, Tan, Dark

Smooth, Rough, Wrinkled, Facial scars

Accessories: (lasses, moustache, beard, side buras, head gear.

Drawing with target present

Sketch Artist Technician

Sirnature




EXHIBIT 3
APPENDIX C 120
Date:
TIME SUGGESTED INTERROGATION PROCEDURE Subject No.
Start: IDENTI-KIT - IDMO INFORMATION Target No.
Stop: RACE SEX
White Male
Black Female
Other
AGE GROUP
UNDER 34 BETWEEN 35 - L5 OVER 46
A up to 20 E 35 - L0 G L6 - 50
B 2L - 25 F 41 - 45 H 51 -55
C 26 - 30 I 56 - 60
D 3L - 34 J 61 - 65
K over 65
HEIGHT BUILD
TALL - 6' and Over Slender
MEDIUM ~ 5'7" - 5' 11" Square
SHORT -~ Under 5' 6" Medium
Hegvy
COIOR OF HAIR ' ODDITY (If any)
Blond or Red Note:
Brown
Black
Grey
Bald
Greying
SUPPLEMENTAL INFORMATION
Glasses Hat or Cap Wrinkles
Mustache Mask Acne
Beard Tattoo Cripple
Side Burns (large Freckles Facial Scars
Other:

Confidence Level
IMPORTANT: Record Identi-Kit Code for Future Construction:

Tdenti-Kit Code:
IDMO "324" Jacket No.
Identi~Xit Technician

Name
Portrait Identi-Kit Code:
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EXHIBIT 4
APPENDIX C

SUBJECT COMMENT SHEET 121

When you viewed the target, what did you do to help you remember his face.

What parts of the face were easiest to remember?

What parts of the face were difficult to remember?

What parts of the face were hard to describe?

What parts of the face were easiest to describe?

llave you ever had to describe a perrons facc before? If yos, why?

If you have any additional commenls or thoughts aboul your cxpericnce
in this experiment which you feel to be important, deseribe them below.
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EXHIBIT 5
APPENDIX C

RESPONSE SHEET

STMITARITY RATING EXPERIMENTS

MOST LEAST
SIMITAR SIMILAR

122
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EXHIBIT 6
APPENDIX C
PERSON
PERCEPTION RATING FORM

Rate the person you have just viewed by circling the number
which corresponds to the appropriate level on the following
attribute scales:

a. Friendliness

1 2 3 4 5
Extremely Extremely
Friendly ) ' Untriendly

b. Motivation

1 2 3 4 5
Highly Not
Motivated Motivated

c. Self-confidence

1 2 3 4 5
Extremely Extremely
Self-confident Self-conscious

d. Aggressiveness

1 2 ' 3 4 5
Extremely Non-
Aggressive Aggressive

e. Patience

1 2 3 4 5
Extremely Extremely
Patient Quick-tempered

f. Compatibility

1 2 3 4 5
Extremely Extremely
Compatible Incompatible
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Examples of Images and Photographs
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Appendix D 125

Examples of Images and Phgtpgraphs
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EXHIBIT 4

Appendix D

Examples of Images and Photographs

PG X L

)
of
o

W- 152,
DES C&"‘\‘n?ﬂoA} ‘



128

Ty

EXHIBIT 5

Appendix D

Examples of Images and Photographs
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EXHIBIT 1
APPENDIX E

Prototype Instructions to Witness Subjects
(In the following instructions WS1 and WSZ2

are substituted for the subjects' names)

WS1 and WS2, now that I've finished taking the photographs,
we are going to goc to the room next door where I will introduce
you to another participant in this study. The person you meet
is someone you will later attempt to describe for purposes of
producing an image of him. The experiment is set up so that you
and the person will spend about seven to ten minutes talking with
each other, Fo1iowing this conversation, one of you will work
with a sketch artist and the other with an identi-kit technician.
Your task will be to describe from memory the target person you

have seen in order to produce a Tlikeness of him.
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EXHIBIT 2
APPENDIX E

Prototype Instructions to Target Subjects

(In the following instructions TS is substi-

tuted for the subject’'s name)

TS, in a few
this room to meet
talking with each
other subjects an

you from memory.

minutes I will bring two other subjects into
you. We will spend about seven to ten minutes
other. We use this conversation to give the
opportunity to see you so they can then describe

This is the purpose of the study, to see how

successfully people can participate in producing an image of some-

one they have seen. It will help the interaction process go

smoothly if you and they can get an easy conversation going.
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EXHIBIT 3
APPENDIX E

Prototype Introductory Remarks for Witness-
Target Conversational Interaction
(In the following statement WS1, WS2 and TS

are substituted for the subjects' names)

"WS1 and WS2, I would 1ike you to meet TS. WS1 and WS2,
if you will sit opposite TS and me we will take a few minutes for
you to get acquainted with TS. As you know (looking at WS1 and
WS2), you are going to be working with either a sketch artist or
identi-kit technician to develop a facial image of TS. TS, while
WST and WS2 are giving their descriptions, we will go next door
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 compare WS1's and WS2's images. In addition to the
photographs, 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 statement, E would attempt to get a conversation started around

the witnesses' and target's activities and interests.
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EXHIBIT 4

APPENDIX E

Instruction to Subjects in Rating Studies

During the past year we have been doing a good deal of
research on human memory. Recently, we conducted a study in
which two individuals Tooked at another person, and then described
that person to either a sketch artist or Identi-kit operator. The
sketch artist or IDK operator, working with the individual attempted
to produce an accurate image of the person being described.

The next step in this particular project is to determine how
good these images are, that is, how good is the match between the
sketch or Identi-kit composite and a photograph of the person. This
evaluation phase of the study is the part in which you are participat-
ing.

Your task will be to tell us how similar each of the images is
to a photograph of the person. We will show you a series of pairs
of slides. One slide contains a photograph of the person and the
other slide shows either a sketch or Identi-kit composite. The
photograph will be shown on the left side of the screen and the
image on the right. We simply want you to make a judgment about
how well they match.

We have provided you with forms to record your similarity
judgment. Each row on the sheet corresponds to a pair that you
will judge. Note that there are six spaces in each row. MWe want
you to use a scale of 6 to classify your similarity judgments.

The left of the scale is for pairs trat are most similar and the

right end is for least similar pairs. Which of these 6 spaces
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you mark should reflect how good a match you feel the image
is to the photograph. For images that are the best match to
the photograph mark the left end of the row. For images that
match the photograph least well, mark the right end of the scale.
For images that are intermediate as to how well they match the
photograph mark an appropriate space between the extremes, keeping
in mind the meaning of the end points. Note that there are 14
rows on the sheets. When you finish one sheet, simply go on to
the next.

We wiil now show you several practice pairs to enable you to
become familiar with the types of pictures and to develop some
idea about good and poor matches.

Any questions?
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EXHIBIT 5

APPENDIX E

Prototype Instruction to Witness Subject
In The Don't Know Situation.
(In the Following Instruction WDK is

substituted for the Subject's Name)

WDK, now that I have finished taking the photographs, we are
going to go to the room next door where I will introduce you
to another participant in this study. The pefson you meet

is someone whose personality you will attempt to rate. The
experiment is set up so that you and the person will spend
about seven to ten minutes talking with each other. Following
this conversation we wili ask you to give us some information

on particular character traits.
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Appendix F

THE BETTS (ML VIVIDNESS
OF lI\'A\’;’ERY t\l'.‘v-.'U.E

Instructions for doing ‘test.

The sim of this tegh is to dctermline the vividness of your imagery. The itoms of
the test will bring certinin iuaszs *to your mind. You are to vrte Hhe wvividness of
ecach image by referen~z to the accompanying rating scale, whicn is shiwn at the
bottom of the pege. For example, if your image is 'vague and dim' you give it a -
rating of 5, Ieeesed your answer in the brackets provided after each item. Just
write tle ayscopriats nurker after each item. Before you turn to the items on the
next pag., fanilisrize yourcelf with the different categories on the rating scnle,
Throughout the teal, refer to *he rabting scale when judging the vividness of each
imape. " A edwy of the rating scale will be printed on each page. Please do not
turn to the next page until you have completed the items on the page you are doing,
‘and do not turn bhack to check cn othar items you have done. Complete each pare

Lefore .oving on tu the next page. Try to do each item geparstely independent
of how you may have done other items,

—

The image aroused by an item of thia test may be:

-

Perfectly clear and as vivid as the aptual experience Rating

398

Very clear wod comperable in vividnesp to the actual experience Reting

Moderately clear and vivid Ratbing

L

Not clear or vivid, but recognizable

Rating L

Vague and dim , Ratirg 3

- 8o vague and dim as to be hardly discernible . Rativg 6
No image present at all, you oaly 'knowing' that you are thinking of

the object ' ' Rativg 7

An example of an item on tlie test would be one which asked you to consider an

image which comes to your mind's eye of a red apple, If your visual image was

moderately clear and vivid you would check the rating scale and mark '3' in the
brackets as follows: |

¢ Ttem

A Rating
5. A red apple

(3)
Now turn to the next page when you have understood these instructions aad
begin the test.

Think of some relative or friend whom you frequently see, considering carc-
fully the picture that rises berore your mind's eye. Classify the images suggested
by each of the following questions as indicated by the degrees of clearness and
vividiess specified on the Rating Seale. ' .

P




136

MR-

Thenm

l. The exact contour of face, head, shoulders and body
2. Characheristic poses of heud, abvitudes of body, ete.
3. The precise carrisge, length of step, et2. in walking

e
i, The differsut colours worn in some familisr cosbime

R N S

Rating

~
L R

Think of seesing the following, econgidering ' earefully the picture which cones

before your mind's eya; and classify the imsge suggested by the following guestisn .

as indicabted by the degree of clearness and vividness spenifiad on the Rating

Srala.

5, The sun as it iz sinkving telow the horizon
Ratinp Scale

The image aroused by un itean cf this test may be:
Perlechly nlear and as vivid as the actual experience

Very clear and compsrshble in vividness ta the actual experienae
Moderately clecr and vivid
Tot clear or wvivid, but recognizeble

Vague and dim
So vague ond dim ad to be hardly discernible

No imagz pesent at all, jyou oniy 'knowing' that you are thinking "
of the ohjest

Rating 1
Rating 2 .
Reting 3
Pating 4
Rating 5

Reling 6

Bating 7

Think of eanh of ithe following soundsa, ronsldering navefnlly the image which
comes to your ~2ind ‘s esr, s.d classify the images suggested by each of the
folliowing, nmesticas as indlecated by the degrees of clearnesgs and vividness

specified on th» Fatiag Haale.
Item

(. The whishle of a larcrative
7. The henk of aa automobile
8. The mewing of a est
9. The sound of escaping steam
10. The clapping of hainds ih applause
Pating Scale o
The imagé aroused by an item of this teat may be:
Feufectly clear and as vivid as the actuyal experilence
Very clear and comparable in vividness to the actual experience
Mederately clear and vivid

Rating

P I e VY T o T
L e . I N Wy

Rating 1
Rating 2
Rating 3
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Lot elear or vivid, but recognizable Rabing L
Vaguz oad dim v Rating &
S0 vagur and dim as 40 be hard’. disecernible Reting 6
No image present at all, you cily 'knowing' that you

are thiukhing 2. the chbjecty Rating 7

Mol of '"Centine ey touching each of hie Yollowing, consi ering cer~lly
the Jwags whiny ~oms

P
128 S your mind'a teuch, and classify the Imegan

4 )
[-$90 \.‘"‘.'.].) ;(’L‘: "Gf','

zgrees of elesypesc

-

by 2ach or the Cadowing questions 28 indicated by tha 4
and vividness aspecifice on the Rating Scale.

Them Rating
1l. 8and

12. Iinen

~——

b, The prier of a pin

N

1D« The woyrmig af o tenrid bath

e

Raiting deea .o

The image avouscd nv an item of this test may be:

Perfechly cleoy sud ag vivig as the actual experience Rating 1
Very cleur and comrarahle in vividness to the actual experience Reting =

N
Mocorately oo e ang KRR

Baking 3
llot elear o, R A R R T Cing b

Vague and dun Rating 5
St vague and dim as to e r2:0¢ly discernible Ruvdse- 6
No imase present =% ELT, g only 'knowing' that you are
bhinging o ‘ha ARV

Ratineg 7

Think of periorming il of tmo follewing acts, considering carefully the

irmge whleh comes o g mindly armi, legs, lips, ete., and classify the iamspes
Suagested a3 jadicated by the degree of clearness and vividness specified o

the Rating Scale. : ‘
" Ltem . o - Rating

16. Running upstairs
7. Springing across a gutter

18. Drawing a circle on paper (
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2. TMeaching up to a high shell

.
20. IHicking somellilug out of your way

Rating Scale
The image aroused by an item of this test may be:
Perfectly clear and as vivid as the actual exwperience

Very clear and compersble in vividnesgs to the actual experience
Moderately clear and vivid

Kot ~lear or vivid, tut recopnizable

Vague and din

So'vague and dim as to be hardly discernible

No image present at all, you only 'knowing' that you are thinking
of the object

Ratine
Rabtinrs
rating
Rating
Rating

Rating

Rating

Think of tasting cach of the following considering careffilly the image which
comes to your mind's mouth, and classify the images suggested by each of the
Iollowing by aach of the following questions as indicated by the degrees of

clearness aud vividn=ss specilied op the Rating Scala.
Item

21, Dalt

@2,  CGrandated vhite) sugar

23, Orenges

2y Jellr

25, Your favccriie £ouw

Rating Ssel

.

rha image avonsed by an ilsom of thig test may be:
TPerfewily ciesr and as vuvil ag the actual experience

Very clear and compirable in vividness to the actual experience
Moderately clezy and vivid

Noh clear or vivid, bab reoognizable

Vazue ane 4'm

5S¢ vague and dim as to be hardly discernible

Yo image present at all, you only 'knewing' that you are thinking
of the object

Ratinge

— e

~

(
(
(
(
(

Rk iaies

Ty S
Havirg

Raviug

Roting

W e
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u5-

Think of smellirg each of the following, ennsidering carefully the im2ge which
aoimes Ko your mind's nost and classity the images surgrsbed by each of tho

Toitowine quesvions us ivdicated by the degrees of ciearness and vividness
specilied on tihe Ruling Heeale. .
Ttea Loaving

26. An 1ill-ventilahed room
27. Cocking cebbage

28, Roest beald

29, Ircsh p2ing

30. Wew leather

P U

Rubding Secale

The image aroused by ean item of this test may be:

Teriectly clear and as vivid as the actbual experience Javingmg
Very clear snd compareble in vividness to the actual experience Rating
Moderately clenr cuad vivid ' Woling
Mot clear or vivid, bub recopnizable Basiig
Vague and dim Rabine
fo vague and dim as to be hardly discernible Lvedng

Mo image present at all, you only 'knowing' that you are
tlinking of the object Poddng

Toink of ench of tle i luving senrations, considering carefully blhe dwoes
vileh comes Dodore v iel, and classify the images suggesbed as iudicai-a
the depress of clearus 4 and vividness specified on the Rubing Seale.

ot ST

Aol e g
- Tl fer] eiga :

FLle  Sabioaa (

~— S

Jes Ramgdr

23, A sore throst

N

. e
3. Drowiiness

—~
— e

55. Ronletion os from a very full meal

—
—

.

Vi ilmoge aroused by an ihtem 2O thils test may be:

Perfectly clear and as vivid as the actual experience by
ary clear and conparable in vividness to the actual experience T vdnyg
Moderately clear and vivid Rau g

N

(]




Hot clear or vivid, but recognizable
Vogue and dim
Co vegue and dim as to be hardly discernible

No image present at all, you only 'knowing' that you are
thinking of the object '

A B R N DN A D B B
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Rabiug
Prting

Rating

Lol .
Roling

h

1
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Appendix F

THE GORLCN TEST CF VISUAL
IMACERY CCFTROL

You have Jush commlated a questionnaire that was desipned to measure the
vividpess of different kinds of imagery. 1In this present questionnaire some addi-
tionai aepects of your umagery are being studied.

The quentions are ccncerned with the esse with which you can conbtrol or
manipulate viswal images. For some people this task is relatively vasy and for
OGrers reistively hard. One subject who could not manipulate his imarery easily |
gave thiz illwstration., He visualized a table, one of whose legs rsuddenly bepen |
tu collapse. e then tried to visualize another table wibth four solid Legs, bulb
found it impossivle. The image of the first table with its collapsing les per-
sloted. Ancther subiect reported that when he visualized a table the inepe was :
rather vague and dim. JHe could visualize it briefly but it wns difficull to relain
Ly any voluntsry effort. In Loth these illustrations the subjects hod difficulty
in controlling or manipulating their visual imagery. It is perhops importout to
euplinsize that these expericnces are in no way abnormal and are as often rerortad
as the controllsbie type of image. '

Read euach Question, then close your eves while you try to visualize tLhe scene
described. Record your answer by underlining 'Yes' 'No' or 'Unsure', whichever
is the most appropriate. Remember that your accurate and honest answer ta there
cuestions is wmcst lmportent for the validity of this study. If you have any doubts
at all regurding the apsver to a question, underline 'lnsure'. Please be cerlain
that you answer each ¢f the twelve questions.

1, Can you see 2 car shanding in the road in front of a house? Yes Ho Unsure
2. Can you see it in colowr: Yes o Ungure
3. Can you nor see it in a different colour? Yes DNo Unsure
L. Can you now see the same coar lying upside down? Yes Wo insuve
%, Can you now &ee the some car back on its four wheels again? Yes No  iinsure
G. Can you see the car running along the road? Yes Mo lnaure
7. Can you see i% clivb ™o a very steep hill? Yas No iare

8. Can you see it climb over the topt Yes o Cusvre
9. Can you see it geb out of econtrol and crash through a house? Yes Tio  Unsure

b
O
L

Can you ncw see the sawe car running along the road with a
landsome couple inside? Yes No  lasure
11. Can you see tbe car cross a OTLdFe and fall over the gide

into the stresm below? Yas o Unsure
12, Can you see the ~ac 1% old and dismautled in a

vurgem bery Yes No unzure
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EXHIBIT 1
APPENDIX G

Analysis of Variance Table

I Similarity Rating Data - White Male Image Generation Experiment
|
. Source 55 af M5 F 2«
I Replication (R) .lr/, 1 7 <l  n.s.
E Technique (T) 109.27 1 109.27 13k.2h o1 -
Target Presentation (TP) 54.18 1 54.18 17h.23  ,01
I Artist/Technician (A/T) 13.68 i 3.h2 19.54 .01
I RxT 12.37 1 12.37 15.19 .01
I RxTP 8.8k 1 8.8k 28.43 .01
RxA/T 1.ho L .37 2.12 n.s.
I TxTP 15.57 1 15.57 68.59 .01
TPxA/T 6.10 L 1.52 13.85 .01
:
I RxTXTP .60 1 .60 2.64 n.s
RxTPxA/T .27 b .07 {1 n.s
g
Subjects (Ss) within R 1h2.58 46 3.10
l T x 8s within R 37.0h 46 .81
Il TP x Ss within R 14.58 46 .31
A/T x 3s within R,T 33.87 184 .18
T x TP x §s within R 10.08 L6 .22
TP x A/T x 8s within R,T 20.72 184 .11
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Analysis of Variance Table

EXHIBIT 2

APPENDIX &

Similarity Rating Data, Standarized 7 Scores

White Male Image Generation Experiment

Source

Replication (R)
Technique (T)
Target Presentation (TP)

Artigt/Technician (A/T)

RxT
RxTP
RxA/T
TxTP

TPxA/T

BxTxTP

RTPXA/T

Subjects (8) within R
TxS within R

TPxS within R

A/TxS within R,T
TxTPxS within R

TPxA xS within 11,7

49.66

20.15

33.27
L6.97

17.78
1.5k
68.83
3.29
3.38

2.26

027

11.52
5.63
13.k42
22,20
1.66

12.39

IS
L6
L6

18L
h6

18

M8

'49.66

20,15

33,27

11,74

17.78
1.5k
17.21
3.29
.85

2.26

.07

.25
.12
.29
.12
ol

O

=

198.20
16k .52

114,02

97.28

145,17
5.28
142.61
90.98
50.19

62.50

1.02

143

fe]

.01

.01

.01

Nex)

.01
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EXHIBIT 3

APPENDIX G
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Similarity Rating Data - Black Male Image Generation Experiment

Source

Technique (T)
Targel Presentation(TP)

Artist/Technician (A/T)

TxTP

TP x A/T

Subjects (8) x T
SxTP

SxA/T

SXTxTP

SXTPxA/T

40.16

13.35
1.24

.76

72

5.52
5.87
9.01

2.46
9.96

d.:t‘

)

23
L6
23
)

M8

40.16

13.35
.62

.76
036

.24
.26
‘.zo
.11

.22

=

167.33
52.36
3.66

7.13

1.65

<

.01
.01

.05
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EXHIBIT 4
APPENDIX G
Anglysis of Variance Table
Similarity Rating Date, Standarized Z Scores
Black Male Image Generation Experiment
Source S8 af M3 r ]
Technique (T) 16.70 1 16.70 165.70 .01
Target Presentation (TP) 3.27 1 3.27 3¢.18 .01
Artist/Technician (A/T) 1.63 2 .81 13.69 .01
TxTP .02 1 .02 €l NS
TPXA/T 1.29 2 .6l 11.67  .OL
Subjects (S) x T 2.32 23 .10
SXTP 2.50 23 W11
SxA/T 2.75 46 .06 j
EXTTP 1.35 23 .06 |
. !‘
SxTPxA/T 2.5k 23 .06 :
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APPENDIX G

Analysis of Variance Table
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Similarity Rating Data - White Female Image Generatior Experiment

Source S8

Technique (T) 61.50
Target Presentation (TP) 9.07

Artist/Technician (A/T) 9.71

TxTP 13.98
TP x A/T 1.99
Subjects (S8) x T 14,17
SxTP 6.07
SxA/T 5.56
SXTXTP 2,92
SxTPxA/T 6.78

N

23
23
L6
23
L6

M8

61.50
9.07
L.86

13.98

1.00

.62
.26
.12
.13
.15

=

99.84
34.36

Lo.12

110.0h

6.76

B«

.01
.01

.01

0L

01




Analysis of Variance Table

EXHIBIT 6

APPENDIX G

Similarity Rating Data, Standarized Z Scores

White Female Image Generation Experiment

Source

Technique (T)

Target Presentation (TP)

Artist/Technician (A/T)

IXTP

TPxA/T

Subjects (8) x T
SxTP

SxA/T

SxTxTP

SxTPxA/T

85

29.97

h.13
L.60

6.79

1.11

6.33
2.45
2.61

1.08

3.57

H

23
23
46
23
L6

M5

29.97

413

2.30

.28
.11
.06
.05
.08

jr=

107.03

37.54
38.33

135.80

T.22

147

0L

.01

.01

.01

.01
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EXHIBIT 7 148

APPENDIX G

Analysis of Variance Table
Similarity Rating Data - Image Generation Study on Advance Task

Xnowledge Effects

Source 88 af MS F )
Knowledge (K) 5.01L 1 5.01 31.3L .01
Technique (T) 116.79 1 116.79 17L.75 .01
Target Presentation  204.08 1 204,08 485.90 .01
(Tp)
Artist/Technician 18.17 2 9.09 56.78 o
(a/T)

KXT 6.20 1 6.20 21.38 el
KxTP 3.94 1 3.94 2L .63 .01
Kxa/T 21.03 2  10.52 31..88 .01
TXTP 36.20 1 36.20 139.23 .01
TPxA/T 10.47 2 5.2 26.20 Noil
KxTxTP .07 1. .07 1 n.s.
KxTPxA/T 1.69 2 .85 3.26 .05
K x Subjeets (8) .16 39 .16

%S 26.35 39 .68

TPxS 16.49 39 A2

A/TxS 24h.90 78 .32

KxTxS 11.15 39 .29

KxTPxS 6.43 39 .16

KxA/TxS 25.76 78 .33

TxTPxS 10.00 39 .26

TPxA/TxS 15.26 78 .20

KxTxTPxS G.15 39 .23

Kx1PxA/TxS 20.00 78 26
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EXHIBIT 8
APPENDIX G

Similarity Rating Data, Standarized 7 Scores
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Image Generation Study on Advance Task Knowledge Effects

Source

Knowledge (K)
Technique (T)
Target Presentation (TP)
Artist/Technician (A/T)

KxT
KxTP
KxA/T
TXTP
TPxA/T

KxTxTP
KxTPxA/T

K x Subjects (8)
TxS

TPxS

A/Txs

KxTxS
KxTPxs
Kx&/TxS
TXTPxS
PxA /TS
KxTxTPxS
KxTPxA/TxS

ss
2.51
55.25
96.92
8.57

2.86
1.85
9.05
17.20
4.79

.08
8k

3.10
9.07
4.08

11.50

5.50
3.13
10.85
463
7.18
h.o2
9.64

daf

I

S

39
39
39
78

39
39
78
39
78
39
78

M

2.51
55.25
96.92

k.28

2.86
1.85
h.52
17.20
2.39

.08
L2

.08
.23
.10
<1k

L1k
.08
L1k
.12
.09
.10
.12

F

25.92
238.14
927.46

29.06

20.31
23.01
32.52
k.78
£6.03

<1
3.39

.01
.0L
.01
0l

.OL
.01
0L
.0l
.01

NeSa

c05




EXHIBIT 9
APPENDIX G

Analysis of Variance Table

Similarity Rating Data - Target Population

Effects in Image Generation Studies

Source Ss
Target Population (P) 5.78
Technique (T) 150.56
Target Presentation (TP) 25.37
Artist/Technician (A/T) 1.79
Px T .761
Px TP .626
Tx TP 19.37
TP x A/T .46
PxTzxTP 2.20
S xP .57
Sx T .63
Sx TP .31
Sx A/T .16
Sx Px T .22
Sx P x TP .15
Sx T x TP .17
Sx TP % A/T .17
Sx Px Tx TP .11

23

23

23

138

46

46

23

138

46

150.56

25.37

-30

jrd

10.0%

238.60

82.11

11.27

116.00

2.75

21.00

150

.01
.0l
.01

.01

.01
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Exhibit 1
Appendix H
Mean Similarity Rating for each Target by Image Type
White Male Image Generation Experiment
Sketch Sketch Identi-kit Identi-kit

Target # # Ratings (N) Description View Description View

8 24 2.79 2.67 4.08 3.58
11 24 3.37 2.08 3.54 3.00
13 24 2.87 2,12 4.17 3.91
14 40 3.20 2.90 4.30 3.73
17 40 3.22 3.40 4.30 4,32
19 24 4.04 2.92 3.70 3.87
20 24 2.49 2.45 3.46 3.79
21 24 3.04 2.17 4.07 3.62
22 40 3.57 3.00 4.77 3.85
24 24 3.13 2.83 4.21 3.50
25 40 3.70 2.15 4.43 4,35
26 24 3.42 3.17 4,29 3.71
28 40 3.25 2.20 4,22 3.07
29 40 3.37 1.90 4,17 4.22
32 24 2.79 2.87 4,75 3.75
33 40 4.35 3.45 4.12 4.25
34 24 3.67 3.04 3.75 3.87
35 40 4.02 2.75 3.60 3.35
36 24 3.12 2.21 3.88 3.58
37 24 3.75 3.08 3.88 4.00
38 24 4.71 3.08 3.83 3.87
39 24 3.71 2.42 3.12 2.83
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Appendix H (Continued)
Mean Similarity Rating for each Target by Image Type
White Male Image Generation Experiment
Sketch Sketch  Identi-kit Identi-kit
Target # # Ratings (N) Description View Description View
40 24 2.62 2.29 4,00 3.50
41 40 5.00 2.70 4.65 3.10
42 40 3.35 2.05 4,50 4.45
43 24 4.08 2.83 4.50 4.54
45 40 3.35 2.05 4.50 4.45
46 24 4.58 3.50 3.79 4.54
48 24 3.71 2.92 2.91 2.79
49 40 3.65 1.59 4.45 4.30
50 24 4.67 2.58 4.83 4.50
51 24 4.13 2.21 3.96 4.87
52 24 3.29 3.00 3.92 3.75
53 24 3.54 2.54 3.96 3.83
54 24 3.92 3.50 4.25 4.41
55 24 4,12 3.38 3.75 4.21
56 24 4.46 3.04 4.79 3.46
57 40 3.55 1.32 5.22 3.62
58 40 3.80 2.45 4.95 5.10
59 40 3.27 1.92 3.80 3.60
60 40 4.80 3.72 4.17 3.80
- 61 24 3.70 3.17 3.83 3.87
62 24 3.67 2.83 3.71 4,41
63 24 3.08 2.79 3.96 3.08
64 40 3.47 l.62 4.10 4.55




Mean Similarity Rating for each Target by Image Type

Appendix H (Continued)

EXHIBIT 1

White Male Image Generation Experiment
, ) .

Sketch Sketch Identi=kit
Target # # Ratings(N) Description View Description
65 24 3.33 4.62 4.00
67 24 3.87 3.41 4.46
68 24 4.00 4.08 5.33
69 24 2.96 2.25 3.46
70 24 3.92 3.00 4,04
71 40 4.80 1.90 5.27
72 24 3.79 3.83 3.91
73 24 4.67 4.25 4.12
76 24 3.58 3.50 3.92
77 24 3.12 2.21 3.87
78 24 3.67 3.80 3.96
79 24 4,04 3.21 4,17
80 24 3.17 3.83 2.71
81 24 2.33 2.25 4.25
82 24 3.25 2.25 2.58
83 40 3.35 2.87 3.07
84 24 3.21 2.71 3.29
85 24 4.42 2.12 3.12
88 24 2.37 2.33 2.71
89 24 3.33 2.29 3.12
9l 40 2.67 3.20 4.22
22 40 2.07 1.27 3.70

153

Tdenti-kit
View

3.62
4.67

3.906

3.83
4.37

3.58

3.17
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EXHIBIT 1

‘Appendix H (Continued)

Mean Similarity Rating for each Target by Image Type

White Male Image Generation Experiment

Sketch Sketch  Identi-kit
Target # # Ratings (N) Description View Description
94 24 3.67 2.54 3.67
95 24 ‘ 3.71 2.96 3.54
96 24 2.67 2.87 3.58

154

Tdenti-kit
View

4.12
2.79

2.67




ALGORITHM RANKING FOR EACH TARGET BY IMAGE TYPE

TARGET #

10
11
13
Ty
16
17
19
20
21
22
24
25
26
28
29
32
33
34

EXHIBIT 2

APPENDIX H

WHITE MALE IMAGE GENERATION EXPERIMENT

SKETCH
DESCRIPTION

22

13
35
L0
35

b7
10
45

31

36
20
31

oy
62
20
10
18
ol
26

SKETCH
VIEW

62

11
47
16
43

66
23
57
28
18
31

32
23
23
52

31
11
41
38
39
27
6u

IDK
DESCRIPTION

11
3y
47
62
18
21
42
67
25
63
30
38
58
28
39
47
27
m
15
28
35
36
6
67
16
45

155

IDK
VIEW

54
5
22
B2
59
Uy
27
4o
67
22
54
30
37
60
28
31
37
16
39
16
28
24
56
bl
66
11
46
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EXHIBIT 2 CONT.
SKETCH SKETCH IDK IDK
TARGET # DESCRI PTION VIEW DESCRIPTION VIEW

46 7 21 9 7
48 34 34 6 9
49 18 39 38 39
50 34 19 10 19
51 12 1 3 63
52 21 9 24 41
53 : 7 7 13 13
5y 43 13 3y 60
55 19 u 5 O
56 51 50 51 55
57 2 3 1 1
58 5 19 33 30
59 52 26 65 ub
60 16 22 18 15
61 5y 53 63 58
62 1 1 8 8
63 33 28 Ly 40
64 6 6 29 56
65 17 11 | 34 33
67 26 29 22 42
68 1 56 24 25
69 5 4y 48 58
70 16 5 31 32
71 59 19 53 21
72 5 17 13 15
73 56 i6 5 50
76 6 5 12 13
77 9 19 14 13
78 39 53 45 57
79 46 40 37 Yy
80 3 2 6
81 3 3 12
88 31 52 51 35
89 30 10 14 14




APPENDIX H
EXHIBIT 2 CONT.

.
2. R

SKETCH SKETCH
TARGET# DESCRIPTION VIEW
90 27 1
91 36 27
I 92 12 1
9y 25 40
ii 95 18 8
' 96 64 60

IDK
DESCRIPTION

43
27

4
30
21
55

157

IDK
VIEW

58
26

1L
10
56
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Exhibit 3
Appendix H
Mean Similarity Rating for Each Target by Image Type
Black Male Image Generation Experiment
Sketch Sketch Identi-kit Identi-kit

Target # # Ratings (N) Description View Description View

103 24 4.25 2.96 4.00 3.71
118 24 3.04 2.83 4,29 3.54
120 24 3.75 2.71 3.92 3.71
123 24 4.50 3.00 4.42 4.42
125 24 3.38 2.08 5.08 2.67
126 24 2.38 2.96 3.83 3.25
128 24 2.79 2.13 4.54 4,79
129 24 3.13 2.21 4.63 3.17
130 24 3.54 3.29 4,42 4,33
132 24 4.08 3.25 4.50 3.92
133 24 4.75 3.46 4.33 4.50
135 24 4.38 3.88 4.88 4.88
136 24 4.58 3.33 4.33 4.58
137 24 2.79 2.13 4.54 4.79
138 24 3.79 3.00 3.96 3.75
139 24 3.71 2.25 4.75 4.29
140 24 3.33 2.46 5.17 4.08
141 24 3.50 3.42 4.17 4.13
144 24 2.38 4.67 4.83 4.75




Target #

103
118

120

133
134
135
136
137
138
139
140
1h1

12

EXHIBIT 4
APPENDIX H

Algorithm Ranking for Each Target by Image Type

Black Male Tmage Generation Experiment

Sketch
Description

15
20
2

1k
17

14

11

12

N =0

10

IDK
Description

12
12
1
8
ik

12

12

18
19

159
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Exhibit 5
I Appendix H

Mean Similarity Rating for Fach Target by Image Type

White Female Image Generation Experiment

l Sketch Sketch Identi~kit Identi-kit
Target # # Ratings (N) Description View Description View
I 105 24 3.38 2.58 3.71 3.67
106 24 2.92 2.67 4.25 4.79
E 107 24 3.17 2.17 4.88 4..;33
108 24 3.42 2.46 4.71 4.42
109 24 3.67 2.88 3.50 3.08
I 110 24 3.58 2.13 3.75 4.67
111 24 4.46 3.13 3.71 3.88
I 112 \ 24 4.96 2.50 3.75 4.46
i 113 24 4.54 3.04 4.38 4.13
114 24 3.88 2.88 5.38 5.32
E 115 24 3.46 2.21 4.42 3.38
116 24 3.33 2.54 4.08 4.54
' 117 24 3.42 2.88 5.04 4.67
I 119 24 4.08 3.62 4.67 4.79
122 24 3.17 2.83 3.7% 4.25
124 24 2.58 1.92 3.75 4.58
127 24 4.29 2.83 4.50 4.75
131 24 2.71 2.54 4.17 4.33

143 24 : 4.17 3.46 3.75 4.08




Target #

105
106
107
108
109
110
111
112
113
11h
115
116
117
119
122
12k
127

131

EXHIBIT 6
APPENDIX H

Algorithm Ranking for Each Target by Image Type
White Femule Image Generation Experiment

Sketch
Description

8
2
8
6

10
10
13
17

\J1

IDK

Degcription

12
L
2

10

17

14

10

16
16
11

13

161







EXHIBIT 1
APPENDIX I

Time-Line Measures for Each Image Generation Session

White Male Image Generation Experiment

Number

Artist Different Mean Time Standard Dev. Ratio

Techni- Target Witness Total Feature # Feature  Per of Mean Time  # Feature Stops
Technigque cian Number Number Time Codes Stops Peature Per Feature # Feature Codes
Sketch BM 33 53 1346 12 20 67.3 55.5 1.67
Sketch BM 6L 120 259l 10 26 99.8 92.3 2.60
Sketch BM 66 12h 1443 13 26 55.5 45,2 2.00
Sketch BM 67 126 2348 1k 29 81 80.9 2.07
Sketch BM 71 13k 1688 1h 22 76.7 Lo,k 1.57
Sketch BM 75 1kl 134k 11 16 84.0 80.6 1.46
Sketch BM 76 ihk 1645 10 19 86.6 80.1 1.90
Sketch BM 69 130 1570 11 16 98.1 85.8 1.46
Sketch BM 79 150 1064 10 16 66.5 48.7 1.60
Sketch BM 81 154 2281 13 29 76.8 85.7 2.23
Sketch BM 82 155 1092 10 13 8L.0 76.1 1.30
Sketeh BM 88 168 2618 12 34 77.0 6h.1 2.83
Sketch BM 89 170 1342 9 16 83.9 59.0 1.78
Sketch BM 95 184 2034 13 19 107.1 116.9 1.46
Sketch BM ol 181 1967 12 32 61.5 2.4 2.67
Sketch BM 92 178 1592 12 19 83.8 70. k4 1.58
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Time-Line Measures for Each Image Generabion Session

EXHIBIT 1
APPENDIX 1

White Male Image.Generation Experiment

Number
Artist Different
Techni~ Target Witness Total Feature
Technique cian Number Number Time Codes
Sketch AM 14 20 2592 14
Sketch AM 23 3k 1482 9
Sketch AM 60 111 2768 1k
Sketch AM 17 2l 214k 16
Sketch AM 86 16L 2661 17
Sketch AM 83 158 2432 16
Sketch AM 68 127 2453 17
Sketch AM 87 167 2583 13
Sketch AM 72 135 2310 16
Sketch AM Th 139 257h 16
Sketch AM 84 159 1400 11
Sketch AM 78 148 2431 16
Sketch AM 7 145 2039 16
Sketch AM 80 151 2h6lh 15
Sketch AM 65 122 2608 1k
Sketch AM 22 32 2261 15
Sketch AM 90 17k 2771 18
Sketch AM 70 132 2525 1k

Mean Time GStandard Dev. gRgatieo
# Feature Per of Mean Time # Feature Stops
Stops Feature Per Feature #Feature Codes

L9 52.9 10.3 3.5

21 70.6 3€.6 2.33
26 106.5 82.2 1.86
L5 h7.6 39.1 2.81
32 83.2 T70.4 1.88
b1 59.3 58.5 2.56
39 62.9 57.0 2.94
Lo 6.6 53.0 3.08
29 79.7 59.k 1.81
L7 54.8 54.3 2.94
21 66.7 72.2 1.91
36 67.5 h7.b 2.25
37 55.1 53.4 2.31
L3 27.3 52.3 2.87
37 70.5 82.1 2.6k
59 38.3 27.1 3.93
48 57.7 70.7 2.67
32 78.9 72.8 2.29
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EXHIBIT 1
APPENDIX I

Time-Line Measures for Fach Image Generation Session

White Male Image Generation Experiment

Number

Artist Different Mean Time Standard Dev. Ratio

Techni- Target  Witness Total Feature # Feature Per of Mean Time # Feature Stops
Technique cian Number Number Time Codes Stops Feature Per Feature # Feature Codes
IDK MM 76 13 875 6 6 145.8 159.9 1.00
IDK MM 69 129 905 6 9 100.6 57.0 1.50
IDK MM 71 133 1289 5 6 214.8 233.5 1.20
IDK MM 81 153 478 5 7 68.3 39.4 1.40
IDK MM 85 162 2180 6 9 k2.2 220.6 1.50
IDK MM 88 169 607 8 12 50.6 50.8 1.50 J
IDK MM 90 173 1550 8 8 193.8 92.7 1.00 |
IDK MM 93 179 1002 5 200.4 71.0 1.00
IDK MM 92 177 2289 10 17 13k.7 126.2 1.70
IDK MM 64 119 1697 10 20 84.9 86.3 2.00
IDK MM 75 1lh2 2919 8 16 182.4 154.3 2.00
IDK MM 67 125 1076 9 13 82.8 56.1 1.h44
IDK MM 95 183 1509 8 10 150.9  130.3 1.25
IDK MM 82 156 1690 10 15 112.7 k1.1 1.50
IDK MM 65 121 2094 11 16 130.9 155.8 1.46
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EXHIBIT 1
APPENDIX I

Time-Line Measures for Fach Image Generatlion Session

Wnite Male Image Generation Experiment

Number

Artist Different Mean Time Standard Dev. Ratio

Techni~ Taxget Witness Total Feature # Feature = Per of Mean Time # Feature Stops
Technique cian Mumbexr Numbexr Time Codes Stops Feature Per Feature # Featrue Codes
TDK JH 73 138 770 8 8 96.2 55.7 1.00
IDK JH n 140 768 8 13 59.1 h2.6 1.62
IDK JH 70 131 993 7 8 24,1 77.7 1.1k
IDK JH 83 157 1855 6 9 206.1 207.5 1.50
IDK JH 86 163 188 6 7 69.7 6.7 1.17
IDK JH 87 165 470 8 9 52,2 k2.9 1.13
IDK JH 89 171 700 L 6 116.7 24,6 1.50
IDK JH 7 146 1495 13 2p 68.0 754 1.69
IDK JH 78 L7 1451 10 16 90.7 115.7 1.60
IDK JH 19 2F 2235 11 22 101.6 108.2 2,00
IDK JH 66 123 1161 7 11 105.6 82.2 1.57
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EXHIBIT 1

APPENDIX I

Time~-Iine Measures for Each Image Generation Session

White Male Tmage Generation Experiment

Number
Artist Different Mean Time Standard Dev. Ratio
Techni~ Target Witness Total Feature # Feature Per - of Mean Time # Feature Stops
Technique cian Number Number Time Codes Stops Feature Per Feature # Feature Codes
IDK RF 16 23 2579 10 15 171.9 115.1 1.50
IDK RF 33 54 1172 8 12 97.7 58.6 1.50
IDK RF 84 160 1h77 11 21 70.3 103.1 1.91
IDK RF 72 136 i29h 11 22 58.8 39.0 2.00
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EXHIBIT 2
APPENDIX I

Time-Line Measures for Each Facial Feature
Totals Across Technique and Artist/Technician
White Male Tmage Generation Experiment

Number Feature Mean Time Ratio

Feature TFeature Stops Stops to Total Time Per Peature TFeature Time
Code Description on Feature Total Stops on Feature Stop Total Time

1 Eyes 163 .116 20,118.9 123.4 .180

2 Nose 131 .093 ‘ 15,006, 1 11k.5 .135

3 Mouth & Lips 106 .075 8,719.0 82.2 .078

L Ears 38 .027 1,435.0 37.8 .013

5 Forehead 57 NolThR 1,970.0 34.6 .018

6 Cheeks and 68 .048 3,092.9 45,5 .028

Cheekbones

7 Jaw & Jawline 29 .021 1,225,0 ho,2 .011

8 Chin 130 .093 9,135.0 70.3 .082

9 Heir 201 .143 20,246.1 100.7 .181

10 Hairline 19 .01k 668.0 35.1 .006

11 Eyebrows 101 .072 8,349.8 82.7 075

12 Sideburns 36 .026 1,504.0 41.8 .013

13 Moustache 52 .037 3,238.0 62.3 .029

1 Beard 25 .018 2,917.2 116.7 .026

15 Face Shape 103 077 4,389.9 40.6 .039 -
16 Proportions 21 .015 882.0 42.0 .008 N
17 Glasses 25 .018 3,593.0 1h3.7 .032




4
s T D R o —— Gl

EXHIBIT
APPENDIX

Time-Line Measures for
Totals Across Technigue

White Male Image Generation Experiment

— N

Bach racial Feature

and Artist/Technician

B A T SN NS P OGN $2SETEE TN 2 T

Nurber Feature Mean Time Ratio
Feature Feature Stops Stops to Total Time Per Feature Feature Time
Code Description on Feature Total Stops on Feature Stop Total Time
18 Eye Color 2 .001 87.0 43.5 .001
19 Complexion 11 .008 W73.0 43,0 .00k
" 20 Wrinkles 33 .024 2,189.9 66.4 .020
21 General 20 .01k 773.0 38.6 .007
Expression
22 Scars & Moles 8 .006 383.0 47.9 .003
23 Neck 20 LO1h 1,1h41.1 57.0 .010
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EXHIBIT 3
APPENDIX 1

Time Line Measures for Each Facial Feature
Totals for Each Technique
White Male Imege Generation Experiment

Sketches ) e
Kimber Featurs Mean Time Ratio
Feature Faature Stops Storps to Total Time Per Feature IFeature Time
- Code Descripbtion or Fealfure Total STops on Feature Stop Total Time
1 Eyes 121 L1117 12,460.9 103.0° A77
) 2 Nose. 87 .08k 8,885.1 102.1 .126
3 Mouth & Lips Tk Noyal 5,113.1 69.1 .072
i Ears 26 .025 913.0 35.1 - .013
5 Forehead 52 .050 1,892.0 T 36,k .027
6 Cheeks & - 69 .067 3,087.9 by, 7 . .okbk
- Cheekbones
7 - Jaw & Jaw- 27 i .026 1,035.0 38.3 .015
- Tine - )
8 Chin ob . ‘ .091. 5,07L1.0 53.9 072
9 Hair 145 .10 12,300.3 84,8 L1T7h
10 Hairline 10 ",010 576.0 27.6 .00k
11. Eyebrows 62 .060 3,804.8 62.8 .055 )
12 Sideburns 28 .027 1,076.0 : 38.4 .015
13 Moustache 36 .035 1,857.0 51.6 - .026 B
1k Beard 12 011 1,4k2.0 120.2 .020 2
15 Face Shape ok 001 4,022.9 42.8 - L057
16 Proportions 12 .011 410.0 3h.2 .006

17 Glasses 13 .012 2,719.0 209.1 .038




EXHIBIT 3
APPENDIX I

Time Iine Measures for Each Facial Feature
Totals for Each Technique
White Male Image Generation Experiment

Nimber Feature Mean Time Ratio )
Feature Feature Stops Stops to Total Time Per Feature IFeature Time
= Code Description on Feajure  Total S%HoDs on Feature Stop Total Time
- 18 Eye Color 2 .002 -87.0 ' h3.5 .001
19 Complexion 7 .007 L410.0 58.6 . .006
20 Wrinkles 25 .02 1,469.9 58.8 .021
21 General 1h .013 56L.,0 -40.3 .008
Expression : ) )
o2 Scars & T .00T 353.0 50.k4 - .005
) Moles )
23 Neck 19 . .018 . 1,129.1 59.4 .016
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EXHIBIT 3
APPENDIX I

Time Iine Measures for Each Facial Feature

Totals for Each Technique

White Male Tmage Generation Experiment

Identi-kit Composites

N 1

Nurber Featurs Mean Time Ratio
Feature Feature Stops Stops to Total Time Per Feature Feabture Tize
Code Description orn Feature  Total Shops on Feature S<op Total Time
1 Eyes & L2 .113 7,658.0 182.3 .186
Iashes i .
2 Nose Ly .119 6,121.0 139.1 .149
Mouth & 32 .086 3,605.9 112.7 .088
Lips .
‘Ears 12 .032 522.0 T 43,5 .013
Forehead 5 .013 78.0 15.6 002
Cheeks & i .003 5.0 5.0 .000
Cheekbones ‘ ’
T Jaw & Jaw- 2 .005 190.0 95.0 .002
. line
8 Chin 36 ..097 4,06k,0 112.9 .003
Hair 56 L 151 7,945.8 1.9 .193
10 Hairline 9 024 392.0 h3.5 .009
11 Eyebrows 39 .105 4,455.0 11k.2 - .108
12 Sideburns 8 .02 ' - 428.0 53.5 .010
13 Moustache 16 .043 1,381.0 86.3 .034
14 Beard 13 .035 1,b75.2 113.5 .036
15 Face Shape 1L .038 367.0 26.2 .009
16 Proportions 9 024 72,0 52.4 LO1L

WA
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EXHIBIT 3
APPENDIX I

Time Tine Measures for Each Facial Feabure
Totals for Each Technique

White Male Tmage Generation Experiment

_Identi-kit Composites

Nimber Features Mezan Time Ratio
Feature Feature Stops Stops to Total Time Per Feature Feature Time
Code Description on Feafure Total Stops on Feature Stop Toval Time
17 Glasses 12 .032 874.0 72.8 .021
18 Eye- Color 0 0 0 0 .0
19 Complexion 4 .011 " 63.0 15.7 .001
20 Wrinkles 8 .022 720.0 90.0 017
21 General 6 .016 209.0 34.8 .005
Expression ) :
22 Scars & 1 .003 30.0 30.0 .001
Moles - - .
23 Neck 1 - .003 12.0 12.0 .000

Ll
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EXHIBIT 4
APPENDIX I
Time Line Measures for BEach Facial Feature
Totals for Each Artist/Technician
White Male Image Generation Experiment
_ Sketches-Robert MeCoy ) b
Number Featurs Mean Time Ratio )
Feature Fasziture Stops Stops to Total Time Per Fezaburas IFeature Time
Code Description or Feature  Total Stops on Feature SSov Total Time
1 Eyes & L6 .131 3377.9 116.9 .192
Tashes -
Nose 26 0Tk 2768.0 106.5 .099
Mouth & 27 077 1517.1 56.2 .05k
Lips
Ears 10 .028 256.0 25.6 ©.009
.5 Forehead ' 6 .017 299.0 49.8 .OLL
6 Cheeks & 23 . . .065 975.9 - Lok .035
Cheekbones -
7 Jaw & L .011 153.0 38.2 - .005
Jawlire ’
Chin 28 ~.079 1695.1 60.5 .061
9 Hair 55 ©.156 5940.0 108.0" .212
10 Hairline 1 .003 30.0 30.0 .00L
11 Eyebrows 31 .088 2130.9 68.7 076
12 Sideburns 5 .04 196.0 39.2 .007
13 Moustache 1L .031 585.0 53.2 021
ik Beard 9 .025 922.0 102.4 .033




EXHIBIT 4

APPENDIX I

Time Line Measures for Each Facisl Feature

Totals for Each Artist/Technician

White Male Image Generation Experiment

Sketches-Rgobert McCoy

Fimbper Featiurs Mean Time Ratio
Feature Teature Staops Stops to Total Time Per Fezature IFeature Time
- Code Description or Feature  Total SHops on Feature Ssop Total Time
i 15 Face 32 .091 1391.0 43.5 .050
Shape ’ v
16 Proportions 1 .003 - 18.0 18.0 .006
17 Glasses 9 .025 2202.0 2Ll 7 .079
18 Eye Color 2 .006 87.0 43.5 .00L
19 . Complexion 7 020 410.0 58.6 .015
20 Wrinkles 11 .031 585.0 53.2 .021
21 General 3 .008 151.0 50.3 .005
Expression
22 Scars & 3 .008 175.0 58.3 .006
‘Moles
23 Neck 2 .006 '106.0 53.0 .00k

Vil




R G B S e N BN BBE IEE I R BN SaEm !lll B
EXHIBIT 4
APPENDIX I

Time ILine Measures for Each Facial Feature
Totals for Each Artist/Technician
White Male Image Generation Experiment

' Sketches-Andrew Meredith

Nimber Feature : Mean Time Ratio
Feature Feature Staps Stops to Potal Time Per Fezture Feature Time
Code Description on Feafure  Total Stops on Feature Stop Tobtal Time
1 Eyes & lashes 75 . .110 7083.0 o4l .167
2 Nose .61 .089 6i17.1 100.3 1Lk
3 Mouth & Lips 47 .069 3596.0 76.5 .085
L Ears 16 .023 657.0 bi.1 .015
5 Forehead 46 .067 1593.0 .34.6 .037
6 Cheeks & Ly .06l 2112.0 “148.0 .050
Cheekbones” -
7 Jaw & Jawline 23 034 882.0 38.3 .021
8 Chin 66 097 - 3375.9 51.1 .079
9 Hair 90 .132 6360.3 70.7 .150
10 Hairline 9 .013 | 246.0 27.3 .006
11 Eyebrows 31 .Oh5 1763.9 ‘ 56.9 041
12 Sideburns 23 .03k 880.0 ' 38.3 .021
13 Moustache 25 .037 1272.0 "~ 50.9 .030
14 Beard 3. .00k .520.0 173.3 .012
15 Face Shape 62 .091 2631.9 . ho.h .062
16 Proportions 11 016 517.0 - 129.2 .012
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EXHIBIT 4
APPENDIX 1
Time Line Measure for EAch Facial Feature

Totals for Each Artist/Technician
White Male Image Generation Experiment

Sketches-Andrew Meredith

Kumber Feature ' Mean Time Rat?'.o )

Feature Feature TOpSs Stops to Total Time Per Fezature Ie zure.TLme
Code Description or Feature Total Stops on Feature Stop Total Time-
17 Glasses L .006 517.0 129.2 .012
18 Eye Color o ) -
19 Complexion 0
20 Wrinkles b .020 88L.9 63.2 .021
21 General 11 .016 k13.0 © 37.5 _.010

‘Expression N .
22 Scars & Lo .006 178.0 s T ook
' Moles i .
23 Neck 17 © .05 - 1023.1 60.2 .02k
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EXHIBIT 4 ' ’
APPENDIX I

Time Line Measures for Each Facial Feature
Totals for Each Artist/Technician
White Male Image Generation Experiment

Identi-kit Composites-Michasel Mauldin

Kimber Teature - Mean Time Ratf’Lo )
Feature Feabure Stops Stops to Total Time Pe_r Feature ng.:ure‘-’fme
Code Description on Fealbure Total Stops on Feature Stop Total Time
1 Eyes & Lashes 19 112 k963.0 , 261.2 .22k
2 Nose, 20 .118 3193.0 159.6° L1k
3 Mouth & Iips 17 .100 2103.9 123.8 - .095
4 Ears 6 .035 L420.0 70.0 .019
5 Forehead . N A : -
6 Cheeks & - - ' '
Cheekbones .
7 Jaw & Jawline : )
8 Chin 15 .089 1969.0 131.3 .089
9 Hair 26" .154 L4221.9 1624 .191
10 Hairline 3 .018 139.0 6.3 . .006 )
11 Eyebrows 16 .095 1781.0 111.3 .080
12 Sideburns 1 .006 73.0 - 73.0 .003
13 Moustache 8 .ol7 821.0 . 102.6 .- - .037
1k Beard 9 .053 . 1168.0 129.8 .053
15 Face Shape 7

-OlL1 157.0 22.4 . .007

LIl
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EXHIBIT 4 : :
APPENDIX I
Time Line Measures for Each Facial Feature
Totals for Each Artist/Technician
White Male Image Generation Experiment -
Tdenti-kit Composites-Michael Mauldin
Norber Features Me;aﬁ Tizpe Rat'io )
Feature Fozture tops Stons +o Total Time Pe;‘ Feature I:"eat,ure_‘l‘lme
Code Description or Feature Total Stops on Peature Stop Total Time
16 Proportions )
17 Glasses 9 .053 509.0 56.6 .023
18 Eye Color |
19 Complexion 1 .006 10.0 10.0 .000
20 Wrinkles 6 .035 Lo7.0 :67.83 .018
21 General .029 194.0 "38.8 .009
) Expression -
22 Scars & Moles 1. .006 30.0 30.0 .001
23 Neck

8LL




EXHIBIT 4
APPENDIX I

Time Line Measures for Each Facial Featbure
Totals for Each Artist/Technician
White Male Image Genei'ation Experiment

Identi-kit Composites-Janice Harbtgrove .

Mezn Time

Ratio

Feature Feavure Ig_tl:?;:r ;z:’:s]r;o Total ’Tf‘ime ?f_r Feature f:eft31§<?me
Code Description on Feature Total S%tops on Feaiture oD iova. L1me
1 Eyes & Lashes 15 11k 1707.0 113.8 .138
2 Nose 15 11k 1840.0 122.67 149
3 Mouth & Lips 10 .076 822.0 82.2 .066
L Ears 5 .038 88.0 17.6 -007
5 Forehead 2 .015 17.0 8.5 ~.001
6 Cheeks & 1 .008 5.0 5.0 - .000
- Cheekbones - - . )
7 Jaw & Jawline 1 . .008 180.0 180.0 .015 -
8 Chin 11 .08l 1251.0 113.7 .101 -
9 Hair 21 .160 2807.9 133.7 .227
10 Hairline 6 046 253.0 bo.2 .020 S
11 Eyebrows 15 11k 1632.0 108.8 .132
12 Sideburns 6 .06 235.0 39.2 .019
13' Moustache 5 .038 335.0 67.0 .027
1 Beard L .030 307.0 76.7 .025 ‘ »
15 Face Shape 3 .023 74.0 2L.7 .006 o
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EXHIBIT 4

APPENDIX I

Time Line Measure for Each Facial Feature
Totals for Each Artist/Technician
White Male Image Ceneration Experiment

Tdenti-kit Composites-Janice Hartgrove

Number Feature : Mean Time Ratio

Feature Feabure Stops Stops to Total Time Per Feature Feature Time

Code Description on Feature  Total Stobps on Feature top Total Time
16 Proportions & .ok6 - 299.0 49.8 o .02h
17 Glasses 1 .008 197.0 197.0 +016
18 Iye Color |
19 -Complexion 2 .015 23.0 1l.5 .002
20 Wrinkles 2 .015 313.0 156.5 ‘ .025 -
21 . General ) :

. Expression i

22 Scars & Moles - } .
23 Neck ’ '

-«
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EXHIBIT 4
APPENDIX I

Time ILine Measures for Each Facial Feature
Totals for Each Artist/Technician
White Male Tmage Generation Experiment

Identi-kit Composites-Richard Fowler

-

Kirber Feature Mean Time Ratio

Feature Feature StoDns Stops to Total Time Ebr FPeature FEfzure_Tlme
Code iescrint;on on FeaSure Totel Stops on Featurse Svop Total Time
1 Eyes & '8 .11k 988.0 123.5 .151

Lashes

Nose - 9 .128 1088.0 120.9 167

Mouth & 5 071 680.0 136.0 .10k

Lips

Ears .01k 14,0 1k.0 .002
5 Forehead 3 043 61.0 20.3 .009

) Cheeks &

Cheekbones .
7 Jaw & Jawline 1 .01k 10.0 10.0 .002
8 Chin 10 - L143 - 84k.0 8. 129
9 Hair 9 .128 916.0 101.8 . .10
10 Hairline )
11 Eyebrows 8 L1k 1ok2.0 130.2 .160
12 Sideburns .01k 130.0 120.0 .018
13 Moustache 3 .043 225.0 75.0 .034
1k Beard
15 Face Shape .057 136.0 34.0 .021
16 Proportions 3 .043 173.0 57.7 .027

18t
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EXHIBIT 4
APPENDIX I

Time Line Measures for Each Facial F‘Eature
Totals for Each Artist/Technician
White Male Tmage Generation Experiment

Identi-kit Composites-Richard Fowler _

Fixter Featurs Mea__“'_’i*:ne E{at.lo .

Feainre Feature Stops £0DSs to Total Time ?gr Featurs IJeRLArs LiTe
Code Descrivtion or Feature  Total 3%CDS on Feature SToD Tonal Time

17 Glasses 2 .028 168.0 8k.0 .026

18 Eye Color - ]

15 Complexion 1 .01k 30.0 30.0 .005

20 Wrinkles

21 General 1 .01k 15.0 15.0 .002

Expression
22 Scars & Moles -
23 Neck 1. .OLL 12.0 12.0 .002 T
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EXHIBIT 5
APPENDIX 1

Time Line Measures for Bach Image Generation Session

Black Male Image Generation Experiment

Number

Artist Different Mean Time Standard Dev.

Techni- Target = Witness Total Feature # Feature  Per of Mean Time # Feature Stops
Technigue vcian Number  Number Time Codes Stops Feature Per Feature # Feature Codes
Sketch SN 118 237 1800 11 27 66,07 71.58 2.45
Sketch SN o125 251 1960 14 22 69.09 80.31 1.57
Sketch SN 128 256 1765 13 31 56.9- L8, 77 2.38
Sketch SN 129 258 1590 15 20 79.5C 104,97 1.33
Sketch SN 133 266 1340 13 23 58,26 58.34 1.77
Sketch SN 136 273 1340 15 2l £3.81 51.45 1.4o
Sketch S| 11 282 2035 17 36 56.53 56.00 2.12
Sketch SN 142 285 2430 17 o7 90,00 109.65 1.59
Sketch sy 1hly 289 1515 11 18 8Lk.,17 88.26 1.6k

€81
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EXHIBIT 5
APPENDIX I

Time Line Measures for Rach Image Generation Sexsion

Black Male Image Generation Experiment

Number

Artist Different Mean Time Standard Dev.

Techni- Target Witness Total Feature # Feature  Per of Mean Time # Feature Stops
Technigque cian Number Number Time Codes Stops Feature Per Feature # Feature Codas
Sketch M 120 241 2430 13 28 86.79 100.42 2.15
Sketch Vi 123 246 2555 14 "33 77.42 99.58 2.36
Sketeh M 130 261 2657 1L oL 110.71 110.06 1.71
Sketch M 132 264 2Los 11 27 89.91 76.31 2,45
Sketcn VM 13k 68 1635 12 19 86.05 93.70 1.58
Sketch M 135 271 1255 9 12 10kL,58 124,32 1.33
Sketah M 137 275 1680 11 21 80.00 71.45 1.91
Sketoh VM 140 281 2670 12 20 133.50 154,31k 1.67

vl




Time Lins Mcasures

Black Male

EXHIBIT 5
APPENDIX I

for Zach Image Sensraticn fession

Tmagzs Generation Experimenc

Number

Artist Different Mean Time Standard Dev.

Techni- Target  Witness Total Feature # Feature  FPer of Mean Time # Feature Stops
Technigue cian Number  Number Time Codes Stops Featurs Per Feature i Feature Codes
IDK RF 118 236 960 11 19 50.53 31.33 1.73
IDK RF 120 240 1272 12 15 3L.80 69.85 1.25
IDK RF 123 2h7 1270 9 15 8L,67 96. kk 1.67
IDK RF 130 260 1090 9 11 92,09 79.51 1.22
IDK RF 132 265 910 10 13 70.00 6L.99 1.30
IDK RF 133 267 1115 9 21 53.1¢C 39.05 2.33
IDK RF 139 278 1090 7 7 155,71 104.55 1.00
IDK RF 1kl 283 1545 12 15 1C3.20 75.69 1.25
IDK RF 1k 288 1460 10 12 121.87 90.60 1.20
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EXHIBIT 6
APPENDIX I
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EXHIBIT 6
APPENDIX I

Nurber Feature Mezrm Tinme Ratio
Feacure Tops Steps Total Tine rer Tzaiure Feature Time
Description on Feature  Total Stops on Feature Step Tetal Time
Eye color 0 .0 0 0 0
Complexion 3 .006 35.1 11.7 .001
Wrinkles 8 .015 235.2 29.h .005
General Ex- L .007 34.8 8.7 .001
pression
Scars & 1 .02 35.0 35.0 .001
Moles
Neck 12 .022 320.4 26.7 .007
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EXHIBIT 7
APPENDIX I

Time Line Mecasures for Each Imaye Generation Session

White Female Image Generation Experiment

Nusbex
Artist pifferant Mzan Time Standard Devw .
Techni~ Target  Witness Total Fezturs § Feature Per of Mean Tima # Feature Stops
Techniguz cian Numbar  Number Tima Cod=es Stops Featura Pex FeatTure % Feature Codas
Sketch an 100 201 2582 11 25 103.28 79.25 2.27
Sketch i) 105 211, 2597  1C 26 99.85 90.00 2.60
Sketch s 107 215 2108 11 22 95.82 101.68 2.00
Sketch s 108 217 2385 9 o5 95.540 71.06 2.78
Sketch 3w 115 231 1535 11 16 95,94 86.35 1.45
Sketch 31 117 235 2030 12 21 96.67 79.1k 1.75
Sketch S 122 2uk 1375 12 18 76.39 78.56 1.80
Sketch  SX 124 2l9 2203 12 29 75.97 69.57 2.L2

881l




EXHIBIT 7
APPENDIX I

Time Line Measures for Each'Image Generation Session

White Female Image Generation Experiment

Numbexr
Artist Different Mean Time  Standard Dev. B
Techni- Target Witness Total Feature # Feature  Per of Mean Time # Feature Stops
Technigue <ian Number  Number Time Codes Stops Feature Pexr Feature # Feature Codes
Sketch VM 104 209 1656 10 1k 118.29 109.27 1.40
. Sketch M 109 219 2687 12 18 149.28 17 7k 1.50
Sketch VM 111 222 3274k 12 20 - 163.70 166,74 1.67 |
Sketeh =~ VM 113 227 2510 13 21 119.52 1h2.73 1.61 ) ‘
Sketch VM 11k 228 2620 10 2l 109.17 8lt",30 2,40 |
Sketch VM 116 233 2325 10 18 129.17 132.15 1.80
Sketch = VM 119 239 2390 12 26 ©91.92 81.35 ' 2.17 |
Sketch VM 127 255 2520 10 2L 120.00 122,36 2.10
Sketch VM 131 263 2630 - 11 17 154,71 189.98  1.5h4
Sketch VM 143 286 2b90 10 18 138.33 165.63 1.80
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EXHIBIT 7
APPENDIX I

Time Line Measures for Each Image Genaration Session

White Female Image Generation Experiment

Number

artist Different Mean Time Standard Dev. ;

Techni— Target  Witness Total Feature # Feature  Per of Mean Time # Feature Stoos

Technigus c¢ian Number  Number Time Codes Stops Feature Per Feature % Feature Codes
IDK RF 100 200 975 8 % 60.9k 57.32 2.00
IDK RF 106 212 1346 8 1L 96.1k €0.35 1.75
IDK RF 108 216 855 9 13 65.77 66.96 1.k
IDK RF 110 220 765 10 13 58.85 ho.21° 1.30
IDK RF 12 224 1090 9 12 90.83 68.76 1.33
IDK RE 1k 229 1290 11 1L 92.1h €7.74 1.27
IDK RF 127 25k 895 10 19 br.13 56.90 1.90
IZK R 131 262 90C 10 17 52.94 37.42 1.70

061l
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White Female Imags

EXHIBIT 8

APPENDIX 1

Number Feature Mean Time Ratio
Feature ITeaiire Stoovs Stops to Tonal Tine Per Feature Fesiure Time
Code Cescription on Feature Total Stops on Feature Stop Total Time
1 Zres 6k .126 11,333.76 177.09 .221
2 Tcse 55 .108 6€,640.15 120.73 .129
3 Mewth & Lips 50 .098 7,834.00 156.68 .153
L Zars L .008 80.00 20,00 .001
5 Tcreread 27 .053 236.36 34.68 .018
6 lheeks 3 Lo .078 £,218.00 55.45 .ol3
Jreextones
7 Saw 4 9 .018 120,03 L6.67 .008
cavwline
Thin 60 .118 3,958.2 65.97 077
il 61 .120 2,079.24 148.84 177
10 Hairline 6 .012 154.98 25.83 .003
11 Zyebrows 38 .075 L,167.08 109.66 .081
12 Sidevurns _ _ _ 3 _
13 custache _ _ _ _ _
4 Zeard _ - _ _ _
15 Tace Shape 39 077 3,731.99 bl ha .034
16 Zrcportions 32 .063 1,281,92 32.56 .020
17 3lasses i .008 263.00 65,75 .005

L6l



EXHIBIT 8
APPENDIX I
Tima-Lirs Measurss £or Jazh Faolal Faziiras

White Female Image Generation Experiment

Nwroer Feziure Mean Time Ratio
Feature Fealure Stops Stops to Total Tim2 Per Fealure Fealurs Tims
Code Description on Feature Total 3toDns on Feagurs ___Stop Total Tire
18 Eye Color 1 .002 ~ 80.00 80.00 ©.00L
19 Complexion 1 .002 ~ 463.00 L463.00 .009
20 Wrinkles 5 .010 385.00 77.00 007
21 General 1 .002 15.00 15.00 .000

Expression
22 Scars & 2 .00k 140.00 70.00 .003
Moles

23 Neck 9 .018 300.96 o 33.h4k .006

261
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EXHIBIT 1
APPENDIX J

PROCEDURES FOR GENERATING SKETCHES

The interview with the witness begins with the witness' initial description
cf the target on the Sketch Artist Information Form (see Exhibit 2, Appendix C).
Questions asked on this sheet are direct and received direct answers. The
completed form is used as a referral sheet during the interview.

Two particular techniques are used to obtain an initial image from a
subject. One approach is direct. Guided by the artists' questions, the
subject describes his image of the target. The artist begins sketching a
likeness concurrently with this verbalization. The subject, observing the
emerging drawing, is asked to change, at any time, any portion of the draw-
ing which he feels is not correct. He is made to feel relaxed about
expressing any changes in £he drawiné. Also, subjects are given small writing
pads and asked to draw (no matter ho% crude) anything they feel is not being
expressed well verbally. fhroughout this procedure, other drawings of
different faces are used as examples for comparison.

The second approach involves less interaction with the image initially.
The witness is asked to look at the blank wall and to concentrate only on
the image of the target. With the gquidance of the artists' questions, the
witness describes his image. Only after the initial features are sketched,
does the witness view the drawing. At this time, he describes whatever
alterations should be made. With this method, the image which the witness
retains is perhaps less disturbed during the initial exchange between artist

and witness.
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Although these initial methods of procedure are different, the outline
of questions and drawing techniques used by the artist to create a face are
the same. Before the witness arrives, a layout is placed on the drawing paper.
It consists of an oval with a central vertical line and three division lines
placed horizontally at one-third segments to designate eyes, nose, and
mouth locations. This outline is based upon an average face and provides a
starting point for any alterations. The first area of the face that the
witness is asked to concentrate on is facial shape. He/she is asked to
describe the chinline and the jawline, possibly in terms of long, short,
pointed, squared, oval, high cheekbones, sunken cheekbones, etc. A neck
and shirt collar are quickly sketched in. At this point work began on thoe
hairstyle and type of hair. At all times, the witness is asked to describe
any distinctive characteristics or perculiarities he may have noticed about
the target. Once this initial facial shape is completed, focus is placed
on the actual features. The nose is drawn first, again with the artist
supplying descriptive adjectives in the questioning to help the witness make
comparisons and to give the artist a starting peint. Attention is placed on
the nose positioning first, for it is used in locating the other features.
For example, the eyes and mouth could be located more accurately within the
face in relation to the nose, rather thar in a top to bottomr placement of
eyes, nose, and finally mouth. With positioning of the nose, the mouth is
then drawn. At this point, it could be placed into the drawing in relation
to the nose and the chinline. Moustaches and beards are drawn next. The
final features are the eyes and eyebrows. These features are plotted in
relation to the distance from the nose and the hairline.

At no time, is the witness guided so strongly in the questioning
that he can not add his own input independent of the outline described.

The outline is used as a guide during the interview.

H




EXHIBIT 2
APPENDIX J

195

PROCEDURES FOR GENERATING IDENTI-KIT COMPOSITES

Construction of Identi-kit composite begins by asking the witness four

basic questicns and recording specific responses on a standard form (see

Exhibit 3, Appendix ). The questions and response categories include the

following:

(a)

(b)

(c)

(d)

Approximate height of the suspect? Response categories are;

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

table.
Men Women
Tall 6! 5'6"+
Medium 5*7"-5'11" 5'1"-5'5"
Short 5'6"- 5"~

Build of the suspect? Response categories are heavy, medium,
slender, and square.

Age of the suspect? Response categories consist of age groups
starting at age 15 and ascending in groups of ten years (15-25,
25-35, 35-45, 45-55, 55— and up).

Hair of the suspect? This question is divided into three parts.
The first calls for a description of the hairline across the
forehead, the second asks about the color of the hair, and the
third about the thickness of the hair. The witness is then asked
to look at the card in the Identi-kit which contains a large

selection of hair styles and select one that is most like the suspect.

The answers to the above four questions guide the technician in producing

a basic composite. Each response category for the questions is mapped to a
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basic composite. Each response category for the questions is mapped to a
corresponding facial feature or set of facial features in the Identi-kit.
A card in the Identi-kit contains the mappings. The feature associated
with each description féllowing the questions is selected so that the result-
ing facial composite is plausible given all responsed to the questions.
The resulting composite is shown to the witness and the construction
of the face proceeds in an interactive fashion. The witness indicates which
features are not correct and the manner in which they should be changed. The
selection is facilitated by the technician providing structured alternatives
to the witness. Alternative values of the feature are selected which are
closer to the witness' description. Generally the technician should exaggerate
in the selection features. Feature sélection is made from a book containing
all the features in Identi~kit. The technician avoids showing the features
in isolation to the witness. The technician selects the feature based on
the witness discription. The witness works primarily from the composite.
Exceptions include hair selection.
Certain aspects of the face can be influenced during the construction
period through the use of the following procedures:
(a) Expression - raise or lower eyebrows,
raise or lower lips
(b) Age - raise or lower chin
{c) For females
eyes - El4 others are E15 and E16
nose - N9, N24
younger nose - N 35
Older nose - N 03

Older lips ~L 30
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Smiling lips - LO8

other female lips =~ L0O3, L28, L2%
Other female eyebrows - D 02, D21

When the composite is finished, the witness is asked to rate how closely

the composite matches person.




A - N
HPOMW 90 HPDMR 100

-

o
0
<
o
4

HPDOMK 98

0 L
]
=
jum
=
=
[94]
[e1]

v

[ ]
)
0
0
c
0

. wn
-
i
c
i

HPDMW 8B HPDMH 98

T
N \=/

HPDMK BS HP DMK 95

0
~— -

~(J°

HPDMN 84 HPDHW 94

0

L S NN
0
S

0

—

0

G
o
0

HPDMW 83 HPOMH o3

(AN
0
(¢

/ LI V\Q/\ol

HPOMKW 110

OOO
P

HPDMW 108

OOO
- T

HPDMW 108

o
<

g

HPDMK 107

0
G

HPOMW 108

[
“

0

HPOMW 105

o
<

HPOMW 104

HPOMW 103

<>y \O

{

——

HPDMW 120

<

HPDMW 118

OOO
-

HPDMH 118

OOO
p————

HPDOMH 117

-
\=/

HPDMH 116

HPDOMH 113

</

HP_

HPD

HPD

{

x
-

O =

i P -

=
e
=)
>

(0

HPOM

0




A

:

ppr—y

&

Y
)

| L

u

\le

O \

w .
) el
5

N

S

7

‘ |

\

CULLEN COLLEGE
or

P ; S 0
-~ " B ~ -
N c N ; N S

<
2.
€3

N







7w s mm——r ommm——————ts i———

em






