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than in isolation. which has becn taken as further evidence for the configural

processing of faces.

Davies and Christie (1982) made a similar finding. In their study. participants rated
whether a mouth and a pair of eyes was present in a target. These ratings were made
both in isolation and within the context of a face. [t was discovered that people rate
features for similarity differently when they are seen in isolation than when they are
seen in context of the whole face. Davies and Christie (1982) explained their results
by asserting that faces are stored in an integrated form, from which it is difficult to

extract feature information.

Additional criticism of the featural face processing theory can be drawn from studies
conducted by Purcell and Stewart (1986) and Homa, Haver and Schwartz (1976).
Purcell and Stewart (1986) found, in their study, that briefly flashed pictures of a face
were detected more accurately than was a control pattern with a nose, a mouth, and a
pair of eyes positioned arbitrarily so that they did not form a face. Homa et al. (1976)
presented their participants with a picture of a face or with the same features
rearranged so that they were no longer seen as a face. Subjects were better able to
identity a feature on a subsequent trial if it had been seen first as part of a face rather

than as part of an arbitrarily arranged pattern of features.

The important role of configural information has been highlighted in a study carried
through by Haig (1984). He directly investigated people’s sensitivity to detect
changes in spatial placement of facial features. He used inward and outward
movements of the eyes (compared to an unaltered stimulus) and found that
participants quickly noticed changes to the eye region with unfamiliar faces. Haig
(1984) notes that in some cases, a small movement of the mouth or eyes within a face
can create the impression of a completely new individual. Hosie, Ellis and Haig

(1988) reported similar findings using famous faces.

More support for contigural processing comes from Thompson’s (1980) intriguing
“Thatcher Illusion™. Thompson (1980) took a picture of Margaret Thatcher. and cut
out and inverted the eyes and mouth within the face. When viewed upright the result

looked grotesque. However. when turned upside down. the picture looked quite



normal. pleasant and very similar to the original version of the picture — hence the
“Thatcher [llusion™. Bartlett and Searcy (1993) explains this illusion by claiming that
the components of an inverted face are processed independently ot one another, and
that the grotesque appearance of the upright Margaret Thatcher face arises because of
the relationship between the arrangements of the eyes and of other parts of the face —
which can only be seen with the configural processing mode available for upright

faces.

Upon examination of the results of the studies mentioned above, it could not be
disputed that there is considerable support tor the configural face processing theory. It
has been demonstrated how perception of one feature can be intfluenced by others,
showing that the facial pattern is processed as more than the sum of its independent
parts. In other words, it has been asserted that faces are not perceived as a collection

of individual features. but rather as an integrated whole.

Therefore one can see where experimenters like Baddeley and Woodheard (1983) are
coming from when they argue that a detailed analysis of faces into component
features is likely to be unhelpful. They believe that in looking at people, it is perhaps
the way in which the individual features relate to each other that creates the
impression of a particular person. Attempting to go against this “natural” way of
looking at faces is not likely to be productive, according to Baddeley and Woodhead

(1983).

3.2. The “Featural” Face Processing Theory

Despite the fact that there has been ample support for configural face processing,
there has been research that suggests that teatural processing is just as important as
configural processing. To discover whether or not faces are perceived featurally,
Bradshaw and Wallace (1971) conducted a study in which they put their participants
through a matching task. During this matching task. pairs of simultaneously presented
Identikit faces were to be judged “same™ or “different”. It was found that as the
number of feature differences between two faces increased. the quicker the faces were
judged to be different — which in turn led Bradshaw and Wallace (1971) to make the

argument that faces are perceived in terms of their features. A year prior to Bradshaw
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and Wallace's (1971) study, Smith and Nielson (1970) used schematic faces instead

of Identikit faces and reported similar results.

Roughly a decade ago. Tanaka and Farah (1993) discovered that individual features
could be recognised above chance level when presented in isolation or in the context
of a jumbled face. Bruyer and Coget (1987) noticed the same in their study. This

serves as further support for featural face processing.

Leder and Bruce (2000) challenge the importance of facial context in face recognition.
They argue that isolated configural information plays an important role in face
recognition, and that it’s processing does not require the context of the whole face. In
their study, it was found that participants learned to recognise faces that differed from
each other only in respect of one individual configural element. such as the distance
between nose and mouth. When these features were presented without any facial
context, participants scored recognition rates above 59%. These results support the
idea that relational information is processed in a local and possibly independent way.
Therefore it could be argued that the relational notion of configuration provides the
best account of the critical information used to recognise faces (Leder & Bruce,

2000).

The results of studies reported above provide evidence for teatural tace processing.
During the course ot the investigation into featural face processing, some researchers
discovered that certain features of the face were more salient than others. Ellis et al.
(1975) noted that changes to features in the upper half of the face (i.e. hair and eyes)
are recognised better than changes to features in the lower half of the face (i.e. nose,
mouth and chin). In an experiment, they constructed two faces using randomly
selected Photofit features, presented them to participants for ten seconds each, and
then had them reconstruct each face feature by feature using the Photofit system.
Although the representations were not all that accurate, higher recall accuracy resulted
from torehead and mouth on one of the faces. and for forehead and eyes on the other.
Additional evidence for the memory advantage ot upper-face features can be found
other similar studies (e.g. Davies & Christie, 1982: Goldstein & Mackenberg. 1966;
Laughery. Alexander & Lanc. 1971; Laughery & Fowler. 1980: McKelvie, 1976:
Patterson & Baddeley. 1977: and Walker-Smith. 1978).
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Some researchers reasoned that it upper-face features are more important than lower-
face features, then perhaps all facial features could be ranked into a feature hierarchy
according to their importance in recognition (Reynolds and Pezdek, 1992). However
differing results were revealed from various proposed hierarchies of facial feature
saliency (e.g. Carey & Diamond, 1977; Friedman, Reed & Carterette, 1971; and
McKelvie. 1973). Yet a review by Shepherd, Davies and Ellis (1981) revealed the
relative importance of hair, face outline and eyes in face perception and memory, and
the relative unimportance of the lower internal features, particularly the nose. They
found that different features of the face are perceived and remembered to different
degrees. where the general order of saliency is forehead. then eyes, then nose, then

mouth, then chin.

Fraser and Parker (1986) examined feature saliency by showing their participants, in
rapid sequence, each of the components of a line-drawn face, i.e. outline of the face,
eyes, nose and mouth. The participants’ task was to detect whether all the components
of a face were present. On some trials, one of the components was missing. [t was
found that participants were best at noticing the absence of the face outline, followed
by the eyes, then the mouth, then lastly the nose. Haig (1984; 1986) confirmed these
findings, using a computer system that allowed features from one face to be stretched,
compressed, deleted or transferred to another face. Bruce (1988) points out that a
possible explanation for the relative unimportance of the nose in these studies is the
difficulty of its perception in a full-face portrait. She argues that a nose can be

perceived better in an angled shot than in a full face.

Besides upper-face versus lower-face features, another combination of facial features
has been proposed, i.e. inner-face features (i.e. eyes, nose and mouth) versus outer-
face features (i.e. hair and outline). The importance of thesc categories of features
seems to be dependent on familiarity. Ellis, Shepherd and Davies (1979) found that
inner-face features are more important than outer-face features in recognising tamous
faces. while unfamiliar faces are recognised using either inner-face or outer-face
features. Endo. Takahashi and Maruyama (1984) replicated this finding by using
Japanese faces and subjects. In 1999. Campbell, Coleman. Walker. Benson. Wallace,
Michelotti and Baron-Cohen used a blurring technique to detocus difterent parts of

the face image systematically. and confirmed the inner-tace advantage for viewing
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famous faces. They explain that a possible reason for the inner-face advantage is that
the inner features capture commonality of different face-views (e.g. full, three-quarter
protile and side profile) of an individual better than the outer parts. They add that the
inner-face advantage favours familiar faces partly because they have usually been

seen and learned under a variety of viewing conditions (Campbell et al., 1999).

In terms of the order of processing in face recognition, some experiments have
indicated that facial features are recognised using a top-to-bottom order of processing.
For example, in Walker-Smith, Gale and Findley's (1977) experiment, eye
movements were monitored while facial pictures were being viewed. A top-to-bottom
order of processing was found. Walker-Smith (1978) also found this result when she
varied a single facial feature on a same-different matching task. She found that both
reaction time and error rates increased in a top-to-bottom direction. with the lowest
reaction times and error rates when the facial stimuli differed on the hair and
forehead, and increasing reaction times and error rates for the eyes, nose, mouth and
chin. Using a same-different matching task, Hines and Braun (1990) examined the
order of face recognition for line drawings of familiar and unfamiliar faces. They
found a significant top-to-bottom order ot processing for unfamiliar faces but not tor
familiar faces, the processing of which may involve a parallel process, according to

Hines and Braun (1990).

3.3. The “Dual” Face Processing Theory

There is evidence for a dual processing strategy of face recognition. i.e. that faces are
perceived both featurally and configurally. Matthews (1978) was one of the first
researchers to arrive at this conclusion. In a study with Identikit faces in a
simultaneous matching task, he found that participants™ reaction times increased
linearly for detecting differences in eyebrows. nose and mouth features, thus
indicating a top-to-bottom serial comparison approach. He also found that reaction
times for detecting changes in hair, eyes and chin were virtually the same across
features, thus indicating a holistic or parallel comparison approach. Matthews (1978)

interpreted from these results that features are checked both in serial and in parallel.
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Although the eyes are not part of the facial outline, Matthews (1978) believes that
eyes are initially processed in a Gestalt (i.e. overall. holistic) manner. According to
this argument, the eyes are where an observer initially fixates to examine the overall
facial shape established by the two other peripheral teatures. Matthews™ (1978) results
are in line with previous research asserting that upper-tace features are more

important in face memory than lower-face features.

In 2000. Collishaw and Hole (2000) conducted a study in which they explored the
relationship between these two modes of processing, i.e. featural and configural. They
presented participants with blurred, scrambled and inverted faces — both singly and in
various combinations. Unfamiliar faces (seen once before) and highly familiar faces
(celebrities) were presented to participants for recognition. They noticed that either
featural or configural processing was disrupted when faces were blurred. scrambled,
inverted, or simultaneously scrambled and inverted, and that the mode of processing

which was not disrupted was the one used as a route to recognition.

It was further discovered that faces were recognised. above chance level, by the mode
of processing that was not disrupted. Blurred/inverted and blurred/scrambled faces
were however recognised at or near chance levels. Collishaw and Hole (2000) suspect
that the reason for this is that both configural and featural modes of processing gets
disrupted in this instance. Hence Collishaw and Hole (2000) emphasise that a
distinction should be made between featural and configural processing. Their study
supports a “two-process” theory of face recognition where featural processing and
configural processing are believed to be dissociable routes to the identification of a
face. Comparison of the results for famous and unfamiliar face recognition tasks
suggests that these findings are likely to be generalisable across the spectrum of

tamiliarity (Collishaw & Hole, 2000).

More support for the “dual™ face processing argument comes from Sergent (1984).
She used a matching task with Photofit taces and found that participants detected
changes in chin contours and “internal spacings™ (i.c. distance between the nose and
mouth) faster than they detected changes in chin contours only. Sergent (1984) thus

concluded that some features (e.g. eyes and chin contour) seemed to be processed
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independently of each other whereas other features (e.g. chin contour and “internal

spacings™) interact and are processed more holistically.

Tanaka and Sengco (1997) conducted four experiments in a study aimed at examining
the effect of configuration on feature recognition. They created two configurations of
a face, one with eyes close together and one with eyes far apart. After participants
studied faces presented in one of the two configurations (i.e. “eyes-close™ or “eyes-
far™), they were tested for their recognition of teatures shown in isolation, in a new
face configuration and in the old face configuration. It was found that participants
recognised features best when presented in the old configuration. next best in the new
configuration, and poorest in isolation. In addition, it was found that altering the
spatial location of the eyes not only impaired participants’ recognition of the eye
features but also impaired their recognition of the unaltered nose and mouth features.
Tanaka and Sengco (1997) thus concluded that there appears to be an interdependency

of featural and configural face information.

In an effort to measure contributions of featural and configural processing to face
recognition, Cabeza and Kato (2000) constructed “configural prototypical faces” and
“featural prototypical faces™ based upon four other faces. To form a “configural
prototype” of these faces, the shape and skin colour information was morphed into
one composite. To form a “feature prototype™ for the four faces. a single composite
face was made out of the outline and cheeks of the first face, the eyes and eyebrows
from the second face. the nose of the third face. and the mouth of the fourth face.
Cabezo and Kato (2000) found that participants falsely recognised non-studied
prototypes, and this tendency was equivalent tor both featural and configural
prototypes. Moreover, participants that viewed inverted faces committed fewer false
alarms to configural prototypes than to featural prototypes. On the basis of these
results, Cabezo and Kato (2000) find support for the dual-code view that both featural

and configural processing make important contributions to face recognition.

The outcomes of the above studies suggest that the tace is not perceived strictly and
exclusively as features or as a whole. but that there appears to be a link between the
two modes of processing. Bruce (1988. p.39) purports that “an initial holistic (or

contigural) processing may occur so that overall information about a face can be
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obtained quickly. This holistic processing then directs the subsequent featural
processing of more detailed aspects of a face, and the two processes continue in

parallel to yield more information about a face™.

A review by Farah, Wilson, Drain and Tanaka (1998) revealed that there is general
agreement that face recognition involves processing information about individual
facial features as well as processing information about the spatial layout or

configuration of these features.



Chapter 4: The Two Facial Composite Systems

under Evaluation

Two facial composite systems are evaluated in this study. i.e. (1) E-Face and (2)
Faces. The E-Face system is an eigenface-based system that has been developed at the
University of Cape Town. It has been through several versions and is still in the
process of retinement. The other facial composite system under evaluation, the Faces
system. has been fairly widely used worldwide, particularly in the United States. In
2000. a survey conducted by McQuiston and Malpass (2000) in the United States of
163 law enforcement agencies revealed that of those agencies that use computer-based
composite systems, 46% use the Faces system. This figure cannot be generalised to all
law enforcement agencies in the United States since there was only a 10% return rate
on the surveys distributed to 1637 law enforcement agencies in the United States
(McQuiston & Malpass, 2000). Nevertheless, one can get an idea of how many law
enforcement agencies in the United States use one of the two composite systems that

will be examined in this study.

Although one of the two composite systems under evaluation is quite well represented
in terms of utilisation by law enforcement agencies in United States. they are not at all
represented in South African law enforcement agencies. According to Van Dijk
(personal communication, October 1, 2001), the SAPS have used two systems, i.e. (1)

Identikit-2000 and (2) Comphotofit.

A fundamental difference between the two composite systems under evaluation is the
theoretical bases upon which they have been designed. Faces v.3 is a featural
composite system, which means that composites are produced by having witnesses
browse through a library of various facial features (e.g. eyes. nose, chin, etc.) and then
have them individually select the most appropriate ones to make up the face. E-Face.
on the other hand. is a holistic system that permits contigural reconstruction of faces.
[t constructs a facial image without paying attention to any particular feature. through

the use ot a linear combination of eigenfaces. i.e. a set of standardised face-like
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images (Rosenthal, de Jager & Green, 1998; Tredoux, Rosenthal, da Costa & Nunez,
1999).

4.1. E-Face

Figure 1: The E-Face system
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With the E-Face system, the face recall process is started with the witness or victim of
the crime being presented with a random sample of 18 faces corresponding with the
sex, race and approximate age group of the offender (as specified by the witness). The
number of faces presented to the witness in each generation can be altered, but was set
to 18 faces for this study. As can be seen in Figure 1 above, E-Face is in full colour.
Please note that all other copies of images produced by E-Face, which are not printed
in colour in this thesis, are in fact colour images. At present, the E-Face system
comprises five databases, 1.e. (1) black, (2) white, (3) coloured (mixed race), (4)
Indian and (5) Indian/coloured. The age range of these databases is 18 to 21. In
addition to having limited ability to produce facial composites outside this age range,
E-Face does not yet have the ability to produce female facial composites, as the

databases compiled thus far comprise only male taces.



Either one of two optimisation techniques can be used to operate E-Face, i.e. (1)
Population Based Incremental Learning (PBIL) or (2) M-Choice (an algorithm
devised by Tredoux in 2000). With PBIL, the optimisation technique selected for this
study. the witness uses a mouse to click on one face out of the 18 that looks most
similar to that of the offender. A new set of 18 faces is then generated on the screen
that looks more similar to the previously selected face. whilst still ensuring that the
spread of different-looking faces is still wide. This process is repeated with each
generation resulting in the following set of faces looking more and more similar. Once
the witness is satistied that one of the faces is a “good enough™ likeness to the
perpetrator. the process is stopped and the face can be printed onto paper or saved as a

digital/computer image.

The more recently-developed M-Choice algorithm works in much the same way as
PBIL. The key difference is that with the M-Choice algorithm, the witness is not
restricted to selecting just one face out of the initial array of 18 faces and/or during
subsequent generations. Instead, the witness can select any face or number of faces
which they believe resemble the perpetrator’s face. Once the selections are made, a
new set of faces is generated which look more similar to the previously selected faces,
whilst still ensuring a good spread of different-looking faces. This process is repeated
until the witness finally finds a face that represents a “good enough™ likeness to the
offender. As with PBIL. the finally chosen face can be printed onto paper or saved as

a digital/computer image.

The E-Face system allows witnesses to go backwards (and forwards) whilst
progressing through the task in order to view previous generations. A history of each
face selected in each generation is stored on the left-hand side of the screen, which
can be viewed by witnesses throughout the reconstruction process. Witnesses are
advised to refer to this history before making their final choice as to which image

represents the best possible likeness to the offender.

Essentially. the E-Face system operates on the principle of “selection of the fittest™
from each generation of faces. until such point when the witness cannot identity a
“more fit” tace. E-Face is capable ol efticiently searching an extremely large sample

space of alternative faces. and finding an accurate likeness in a relatively short period
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of time. The computational basis upon which E-Face has been designed is Principal
Component Analysis (PCA). The main idea is to decompose face images into a small
set of characteristic feature images called eigenfaces, which may be thought of as the
principal components of the original images. These eigenfaces function as the
orthogonal basis vectors of a linear subspace called “face space”. Recognition is
performed by projecting a new face image into this face space. and then comparing its
position in the face space with those of known faces (Hancock & Frowd, 2002). A
detailed and technical description of this computational basis can be found in Kirby

and Sirovich (1990). and Turk and Pentland (1991).

The eigenface approach to face recognition was motivated by information theory,
leading to the idea of basing face recognition on a small set of image features that best
approximates the set of known face images, without requiring that they correspond to
our intuitive notions of facial parts and features. If eigenfaces were recombined
randomly, then one would be able to generate a face-like image not necessarily
resembling any of those in the original set. This approach offers a means of producing
novel faces in a holistic fashion, and provides a practical solution that is well fitted to

the problem of face recognition (Hancock & Frowd, 2002; Turk & Pentland, 1991).

[t was thought a good idea to introduce the eigenface approach due to the inefficiency
of the linear search. as used by featural systems (which make up the majority of
existing facial composite systems). With featural systems. the need for the recognition
of isolated features is compounded with the need tor further recall of both features
and feature positions to produce a final composite (Caldwell & Johnston, 1991).
Operating on only one face, which is current practice of building composites with the
majority of existing facial composite systems, means that a witness must continuously
describe changes necessary to make the composite better. Hancock and Frowd (2002)
believe that this “recall™ process is a naturally hard task for anyone to do. Recognising
a face. on the other hand. tends to be both casy and accurate. Even if a face is recalled,
it 1s hard to communicate the memory (Ellis, 1984: Hancock & Frowd, 2002). A
natural alternative then. according to Hancock and Frowd (2002). 1s to present groups
of faces and allow a witness to select a few of these based on their similarity to the
target face. Selecting in this way is rather like picking criminals {from a mugshot

album. which avoids the task of having to describe the target face.



The method used to create a composite with E-Face (i.e. getting witnesses to select,
from a set of faces. a face that looks most similar to the target during each generation,
as opposed to having them recall the face verbally or scrutinise isolated features)
therefore capitalises on the need for face recognition and assists witnesses in moving

into “recognition mode™ (Tredoux, da Costa, Nunez & Rosenthal, 1999).

In a series of three experiments conducted in 1999, Tredoux et al. (1999) tested the
first version of the E-Face system. In experiment 1. 15 participants used E-Face to
reconstruct three faces whilst having their photographs in full view during
reconstruction. 267 judges evaluated the resulting composites through matching and
rating tasks. For the matching task, judges were required to select which face most
resembled a reconstruction out of a 7-person photo-lineup. For the rating task, judges
were required to rate each of the seven faces in the lineup according to its degree of
similarity to the reconstruction, using a 9-point scale (1 = “not at all like him™; 9 =
“looks a lot like him™). An overall identification rate of 51% was tound for the
matching task, and the average rating score for the three target faces was 72% (6.5 out

of 9).

In experiment 2, 15 difterent participants used E-Face to reconstruct two faces (one
familiar and one unfamiliar) from memory, after being exposed to them for 15
seconds each. 227 judges evaluated the resulting composites in the same way as in
experiment 1. The identification rate for the familiar face was 58%. and 17% for the
unfamiliar face. The average rating score was 72% (6.5 out of 9) for the familiar face
and 47% (4.23 out of 9) for the unfamiliar face. In experiment 3, six participants used
E-Face to reconstruct two unfamiliar faces from memory. 230 judges evaluated the
resulting composites in the same way as in experiments 1 and 2. except that each
judge evaluated only one reconstruction. An overall identification rate of 43% was

found for both faces (Tredoux et al., 1999).

Tredoux ct al.”s (1999) identification rates. for their three experiments evaluating the
E-Face system. compare favourably to those recorded in other studics in which faces
were reconstructed from memory (e.g. Christic and Ellis. 1981 with 23%: Davies,
1983 with 60% and 19%: Ellis et al., 1975 with 13%: Green and Geiselman, 1989

with 33%. 46% and 19%). Following this study. the first version of the E-Face system



was revised. firstly to include a much larger high quality database. Secondly, the
“ghost-like™ composites (resulting from PBIL’s scaling and centring solution), which
did not allow for variation in shape, were eliminated. Thirdly, the system was revised

to introduce colour. as the first version only used greyscale images.

Since Tredoux et al. (1999) only used the white database of the E-Face system in their
evaluation: the other databases of the system needed to be evaluated. In 2000, as part
of my Psychology Honours research project, I conducted a study that evaluated the
black and coloured databases. In the first reconstruction condition of my study, ten
participants used the E-Face system to make “in view™ reconstructions of two faces
(one black: one coloured). In the second reconstruction condition, ten different
participants used the E-Face system to make “from memory™ reconstructions of the
same two faces. following an exposure to a two-minute video-clip of the same target
persons committing a crime. Fifteen independent judges rated the resulting
composites for similarity to their respective target and to three foils, using a 7-point

scale.

On average. the ~in view™ reconstructions received a 46% rating score (3.22 out of 7)
whereas the ““from-memory” reconstructions received 42% (2.93 out of 7). An
average rating score of 50% (3.55 out of 7) was found for the coloured target and 37%
(2.60 out of 7) for the black target. In order to get an idea of the number of hits and
misses made by the judges, a thresholding was conducted using the judges” ratings for
each reconstruction compared to its respective target as well as to the other three foils.
The results of this thresholding indicated that the average identification rate for the

black target was 40% and a measly 11% for the coloured target (Prag, 2000).

In another empirical study conducted in 2000, in which Tredoux collaborated with
Nunez, 36 participants made E-Face reconstructions of one of three faces (black,
white or coloured face) from memory or “in-view™. Average identification rates were
found to be 38% for the black database. 52% for the coloured database. and 76% for
the white database (Tredoux. Nunez. Oxtoby. Rosenthal. da Costa. Prag & Pooley.

2002).
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On the basis of the results of the afore-mentioned E-Face studies and verbal feedback
from participants, it became clear that the decision to map face images to a common
shape was a restrictive one. E-Face was therefore revised to introduce shape as a
searchable and manipulable aspect. With this new version of E-Face, when a selection
i1s made from the array of faces which users are presented with, both the texture and
shape coefficients describing that face are read, and used to conduct parallel searches

of texture and shape space (Tredoux et al., 2002).

To test the impact of the incorporation of shape into the latest version of E-Face,
another empirical study was conducted. The study made an evaluation of the system
under optimal (“in view”, expert operator) and less optimal (“from memory”, witness
operator) conditions. The same procedure and measures were used as in the previous
study mentioned above. Foils were similar-looking faces in a database of 300. The
enhanced version of E-Face yielded an identification rate of 50% for novice/witness

operators and an impressive 86% for expert operators (Tredoux et al., 2002).
4.2. Faces

Figure 2: The Faces system
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The Faces system has been designed and created by a Canadian company called
InterQuest Inc. The third version of the Faces software has been evaluated in this
study. It contains a database of close to 4,000 specially coded facial features. The
teature database comprises black-and-white facial features of 1,500 people, who
volunteered to participate in photo sessions in an effort to develop this widely used
facial composite system. By clicking these features with a mouse, adult faces of any
sex or race between the ages of 17 to 60 can be created in a relatively brief period of
time. All of the selected features are automatically blended together, making the
resulting picture resemble a good-quality black-and-white photograph (Interquest

Lid.. 1998).

As can be seen in Figure 2 above, the Faces operator has 16 feature libraries to
examine when building the facial composite. Those feature libraries include the
tollowing: hair, head shapes. forehead lines, eyebrows, eyes, noses. lips, jaw shapes,
moustaches, beards, goatees, glasses, eye lines. smile lines, mouth lines and chin
lines. The “selection area” displays, in sequential order, miniature images of a
selected feature library. Therefore, if the operator selects the “eye™ library, for
instance. pages of narrow eyes, deep-set eyes, etc. will be displayed. One can browse
through these pages using the navigation buttons at the bottom of the “selection area”

(Interquest Ltd., 1998).

The operator can also use the “first/last Page™ buttons to go directly to the first or last
page of the individual facial features. In addition, Faces has a handy “previous/next
selected feature™ button, which enables the operator to browse through all previously
selected features. As an alternative to browsing through each and every page of
feature sub-categories, one can use the drop-down “sub-categories selection menu”,
which displays the names of selected feature sub-categories in words, e.g. narrow
nose. pointed nose, round nose, etc. As part of the “control area™. one can use the
“delete selected feature™ button to remove selected features. Using the position slider,
features can be moved up and down. Selected teatures can also be moved further

apart. closer together. and reduced/enlarged in size (Interquest Ltd.. 1998).

Once the operator is satistied that the composite created best represents the target

face. it can be saved onto the system. Once the image is saved. the Faces system
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automatically assigns an “InterCode™ (a personalised. alphanumeric ID code), which
can be used in future to recall the composite on the system. This “InterCode™ also
allows Faces operators to share facial composites with each other in a speedily
manner. Printing the composite is simply done by clicking the “print™ icon (Interquest

Ltd.. 1998).

Faces designers claim that they have developed a user-friendly system that creates
images of high quality (Interquest Ltd., 1998). Unfortunately. no known empirical

studies have been conducted to test the effectiveness of the Faces system.



Chapter 5: Interview Techniques to Aid Facial

Composite Production

Several interview techniques have been developed thus far to assist the eyewitness or
victim of a crime to recall specific details relating to the criminal event and/or the
perpetrator. These include the “guided memory interview™, the “cognitive interview”,
and the “enhanced cognitive interview”. Various law enforcement agencies and
torensic artists have developed their own unique interview techniques for this purpose
too. However. a standardised interview technique has not yet been developed for the
specific purpose of facial composite production. The “cognitive interview” procedure

developed for this specific purpose is discussed here.
5.1. Guided Memory Interview

In 1981, Malpass and Devine invented a technique called the “guided memory
interview . This interview takes the witnesses step by step through the build-up to the
criminal event as well as through the proceedings of the criminal event. The technique
reminds witnesses of their immediate reactions to the criminal event, their thoughts
and feelings of the offender, the crime scene and its surroundings, and the offender’s

general appearance (Malpass & Devine, 1981).

An investigation into the effectiveness of this technique turned out to be quite fruitful.
Five months after witnessing a staged vandalism, Malpass and Devine (1981) tracked
down all the witnesses and asked them to pick out the vandal from a 5-person target-
present lineup. Recognition accuracy was greater for witnesses who had undergone
the guided memory interview (60%) than for control witnesses (40%). Krafka and
Penrod (1985), who based their context reinstatement manipulation upon the
technique developed by Malpass and Devine (1981), found that accurate identification
was at 60% (32.7% greater) when context reinstatement was done two hours after
witnesses were exposed to the perpetrator and at 50% (19.2% greater) when context

reinstatement was done 24 hours after.
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Deftenbacher (1988) points out that one drawback of Malpass and Devine’s technique
1s that it depends on the interviewer being well aware of the version of events relating

to the crime scene, which is unlikely to happen in real life.

5.2. Interview Techniques adopted by Forensic Artists

For Boylan. a forensic sketch artist who has worked on investigations such as the
Unabomber case and the Polly Klaas murder, the most important element to look for
from an eyewitness or victim is that he or she has experienced trauma during the
criminal incident. Boylan (2000) explains that trauma is what embeds images into
memory. She adds that emotional involvement is an underlying prerequisite for a
good witness, and hence the production of an accurate sketch. During her interviews
with eyewitnesses or victims of crime, she carefully attempts to move beyond the
conscious memory of the event to reach the subconscious level, which is where the
accurate image of the offender normally resides, according to Boylan (2000). Central
to her technique is patient questioning. She engages witnesses in conversation, mixing
questions about the offender with discussion of unrelated topics that do not provoke
any anxiety. She also avoids asking obvious. unhelpful questions such as, “Did he
have a long. thin nose or a short, wide one?”” Boylan (2000) asserts that people do not
remember faces as collections of parts; therefore her questioning is predominantly
holistic. Although her technique is time-consuming. the accuracy of her composites
perhaps confirms the validity of her method. It should be pointed out that Boylan's
interviewing technique does not rise above the level of anecdote since empirical tests

have not been conducted.

Taylor, a freelance portrait artist who has worked for roughly two decades at the
Texas Department of Public Safety in Austin and taught at several law enforcement
academies including the FBI academy. uses a similar approach to Boylan. Taylor
(2000). however. engages in more of an information-gathering approach prior to the
interview. Taylor (2000) finds out from the police whether her witness was a victim or
merely an observer. If her witness was a victim. Taylor (2000) finds out the nature
and degree of violence and psychological trauma that he/she endured. In addition,

prior to the interview. Taylor (2000) finds out whether the oftender was of the same
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race as the witness (which Taylor says can make a difference in how well the witness
discerns certain features) and how apprehensive the witness was in making an
identification. All this information directs her as to how she should conduct the
interview with the witness. Taylor (2000) uses a cognitive style of interviewing which
allows the witness to describe the event in his’her own words. Then with caretully

crafted questions, she gains additional information.

Taylor (2000) has come up with a “composite-specific interview . which she says has
evolved over time. It represents a compilation of thoughts, methods and experience of

various sketch artists around the world, and comprises the following six stages: -

1) Pre-interview. Before the interview, the artist should have an
understanding of situational factors like duration of view, point of view
and distance, lighting conditions and time since the criminal event. The
artist should also be aware of the crime and general information about
the victim, especially physical and psychological conditions. The artist
should not be exposed to any photographs of possible suspects prior to
conducting the interview.

i1) Introduction/rapport-building stage: The artist should warmly greet
the witness. Any fears, anxieties and potential psychological blockages
should be dispelled. The artist should make the witness aware that a
break is welcome at the witness’s request. The artist should then
explain the composite drawing process.

1) Initial drawing stage: The artist should do an initial “run-through™ to
gain the facial description, and pay particular attentions to what aspects
of the description are most emphasised by the witness. The artist
should concentrate on the proportional arrangement of the features and
establish the basic facial character. The artist should show the witness
the initial drawing and gather first impressions.

iv) Fine-tuning drawing stage: The artist should use multiple-choice
question to fine-tune the initial drawing. Thereafter the artist should
selectively introduce photographic references to the witness. The artist
should not introduce too many images to avoid deterioration of the

witness's mental image of the perpetrator.
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Finishing touches: Once the fine-tuning is complete, the individual
components of the face should be reviewed from top to bottom,
reinstating the context of the event if appropriate.

Concluding the interview. The artist should conclude the interview by
informing the witness that he/she should feel free to contact the artist if
he/she recalls additional information. Witness anxieties regarding
aspects of the investigation, release of the composite image to the

media, etc. should be addressed (Taylor, 2000).

5.3. South African Police Service (SAPS) Interview

Law enforcement agencies around the world have developed their own methods of

interviewing witnesses or victims of crime, prior to getting them to produce a tacial

composite of the perpetrator. According to Van Dijk (personal communication,

October 1. 2001), a composite operator for the SAPS since 1998, the following forms

part of the SAPS Interview: -

iii)

The investigating officer first asks the witness to provide a description
of the entire criminal event.

Thereafter the investigating ofticer asks the witness to provide a
description of the perpetrator. The investigating officer prompts the
witness by a series of verbal descriptors about the perpetrator, i.e. race,
age. height, build, scars. tattoos, hair, eyes. nose, mouth. chin, teeth,
facial hair, complexion, jewellery, hats and spectacles.

The investigating officer gives the witness the option of not describing
those characteristics or features about the perpetrator that they were not
able to recall.

Once this information is ascertained. the witnesses proceed to assist the
investigating officer (composite system operator) to produce a facial

composite of the perpetrator.



5.4. The Original and Advanced Cognitive Interview

Fisher. Geiselman and Raymond (1987a) discovered that the standard interview
protocol typically used by police during an investigation consists of a sequence of
short, closed-ended questions. The interview procedure adopted by the SAPS is no

exception.

In an effort to elicit more complete and more accurate information from witnesses
about the events of the crime and of the perpetrator at the description phase of a police
interview, Geiselman and Fisher, in 1984, developed a set of retrieval techniques
designed to improve spoken, verbal recall. They called the procedure the “Cognitive
Interview™ (CI). In its original form, the cognitive interview focuses on guiding
witnesses through four general memory-jogging techniques derived from some basic,

well-established psychological principles of memory: -

1) Reinstate the context: Think about physical surroundings and personal
emotional reactions that existed at the time of critical past events;

2) Report everything: Report everything that comes to mind about those events,
no matter how fragmentary or seemingly inconsequential;

3) Recall the events in different orders: Recount events in a variety of
chronological sequences (i.e. beginning to end. reverse order. forward or
backward from highly memorable points); and

4) Change perspectives: Adopt different perspectives while recalling events, such
as having a crime victim describe the offenders from his or her own point of
view and from that of a bystander at the scene (Geiselman,. Fisher, Firstenberg,

Hutton. Sullivan, Avetissian & Prosk, 1984).

According to Bower (1997), actual crime victims and witnesses often experience
more anxiety, display poorer communication skills. and confront more conlusion
about their roles in an interview. In an attempt to address these issues. Fisher,
Geiselman. Raymond. Jurkevich and Warhaftig (1987) made revisions to the original
CI to develop the ~“Enhanced Cognitive Interview™ (ECI). As part of the ECL the

interviewer begins by building rapport and encouraging the witness to take an active
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role in recalling information instead of merely responding to a list of questions. The
witness first describes the criminal event in his/her own words, without being
interrupted. The interviewer then probes further with specific techniques like the

“change perspectives™ technique, for example. The ECI is based on four core

principles: -

1) Memory-event similarity: Attempt to have the witness mentally recreate the
environment surrounding the incident;

2)  Focused retrieval: Help the witness to focus by refraining from asking too
many short-answer, undirected or irrelevant questions that tend to break
concentration;

3) Extensive refrieval. Encourage witnesses not to terminate the memory
retrieval after the first attempt, for example, by continuing chronologically
from beginning to end; and

4) Witness-compatible questioning. Interviewers should place themselves in the
witness’s frame of mind and ask questions compatible with the situation in
which the witness found himself or herself (Bower, 1997; Fisher &
Geiselman, 1992; Fisher, McCauley & Geiselman, 1994; Kohnken, 1995;
Memon, Vrij & Bull, 2003; Milne & Bull. 1999; Osterburg & Ward, 1997).

Most researchers have found the CI and ECI to be very effective at increasing the
amount of correct information recalled by a witness, without increasing the relative
level of confabulation. To illustrate this, Geiselman. Fisher, MacKinnon and Holland
(1986) found that the CI elicited 35% more correct information than the standard
police interview. In another study, Fisher, Geiselman and Amader (1989) trained
seven police detectives to use the CI technique and found that these trained detectives
elicited 47% more correct information after than before their training, and 63% more
information than did the nine untrained detectives. George and Cliftord (1996)
noticed similar results after police officers (from Hertfordshire Constabulary in the
UK) received CI training. In a series of studies conducted at the University of
California using police officers as interviewers and students. non-students and
children as witnesses to realistic crimes, the CI was found to elicit signiticantly more
correct information with no apparent increase in confabulations (Memon & Bull,

1991).
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Bekerian and Dennett (1993) conducted a meta-analysis of 27 studies. This revealed
that, on average. 30% more information was accurately reported and that relatively
little false information was reported. In a meta-analysis of 42 studies (55 individual
comparisons involving nearly 2500 interviewees) conducted by Koéhnken, Milne,
Memon and Bull (1999), it was found that overall the CI substantially increased the
number of correct details by roughly 41% but also led to an increase in errors or
confabulated details. Geiselman (1999), after reviewing a collection of CI research
papers, concluded that the CI can be effective in eliciting significantly more

information from interviewees, typically without affecting error rates.

Despite overwhelming evidence mentioned above as to the usefulness of both the CI
and ECI. several authors have criticised the comparison in many of these studies with
a “standard police interview™, as it has been found that there is little standardisation of
normal interview techniques. According to Taylor (2000). the “standard police
interview™ is based on a question-and-answer approach with frequent interruptions,
seeking primarily the “who, what, when, where, why and how™. Since police practice
varies in different parts of the world, it comes as no surprise that some “standard
interview techniques” are better than others. Hence it is difficult to make definitive
claims as to the exact advantage of the CI (Ainsworth, 1998). Memon and Higham
(1999) reiterate that the standard interview is not a useful control group against which
to evaluate particulars of the CI as there is too much variability in its administration.
Memon, Cronin, Eaves and Bull (1996) provide further criticism by purporting that
some of the improved performance shown by CI witnesses relates to motivation, i.¢.

the more motivated the interviewer, the greater the performance of the witness.

Ainsworth (1998) asserts that as with any other technique. the CI does have its
limitations. Firstly. whilst the CI may be a useful technique in getting co-operative
and helpful witnesses to recall more information, it may not work with more reluctant
or obstructive witnesses. Secondly, the CI is time-consuming and may not be viable
for trivial crimes or in situations where police officers are under pressure and severely
pressed for time. Thirdly. since the CI needs to be adapted to the specific needs of the
interview  (Fisher & MacCauley, 1995), it requires greater flexibility and
concentration from the interviewer, which may not come naturally to many police

ofticers.
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Despite these limitations. the bulk of research on the CI and ECI has demonstrated its
effectiveness in helping individuals recall information in the description phase of a
police investigation. One could thus infer that if used during the composite phase of
investigation, the CIl would elicit more accurate, detailed information and result in

more accurate composites (Koehn et al., 1999).

The efficacy of the CI in assisting with the construction ot facial composites has
however shown to yield mixed results. In a study conducted by Koehn et al. (1999), in
which participants were required to produce faces using the Mac-a-Mug Pro
composite system. an advantage ot the CI over the standard police interview could not
be found. The fact that the composites in the Koehn et al. (1999) study produced
recognition rates all near floor level may serve to explain this result. Quite the
opposite was found in a study conducted by Luu and Geiselman (1993). They used the
FIS composite system (which permits the examination of individual facial features
either in the context of other facial features or in isolation) and found improved
composite production when using the CI. Koehn et al. (1999) suggest that these
conflicting results can be explained by the fact that the CI is a holistically based
interview and thus the production of better quality composites will be facilitated by a
holistically based composite system, like the FIS system. However Davies and Milne
(1985) found that a “guided memory interview  and “context revival™ procedure
enhanced facial composites even when a feature based composite system (Photo-Fit)
was used. Koehn et al. (1999) concede that they cannot find an explanation for this,

which decreases the validity of their suspicion.

5.5. Modifications made to the Original CI to suit Facial Composite

Production

Koehn et al. (1999) claim that since the CI has been used traditionally with verbal
tasks (i.e. describing information about a criminal event), that it would be
inappropriate to usc it for the visual task of facial composite production without
making minor revisions to it. They argue that since Schooler and Engstler-Schooler
(1990) found that verbalisation about a stimulus can impair later recognition (in a

series of six experiments). the first way that the CI should be revised is to promote
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more pictorial processing and minimise verbal processing. This will allow for the
“verbal overshadowing™ effect to be overcome. Further support for this etfect comes
from three experiments conducted by Dodson, Johnson and Schooler (1997) who
found that face recognition sufters when a verbal description of a previously seen face
is generated. Laughery and Fowler (1980) would agree with the above arguments as
they purport that a possibility for the limited usefulness of facial composite systems
relates to the suggestions that a key limiting factor is the witness’s ability to verbally
describe a face. A logical solution would therefore be to remove or at least minimise

the verbal component of the task (Laughery and Fowler, 1980).

However a review by Meissner, Brigham and Kelley (2001) revealed that the verbal
overshadowing etfects are quite small, and are specific only to certain experimental
manipulations. In Meissner and Brigham’s (2001) meta-analysis of the verbal
overshadowing effect in face identification, their analysis of the pattern of means
showed that overshadowing etfects were more likely to occur when the identification
task immediately followed the description task, and when participants were given an
elaborative (as opposed to a free recall) instruction during the description task. Finger
and Pezdek (1999) found that verbal overshadowing was reduced after a delay had
occurred between verbal description and face identification, which led them to believe
that the verbal description does not overwrite the visual memory of the face but
instead makes it less accessible at the time of face identification. The outcomes of the
above studies raise doubt as to the relevance of the first change made to the original

cognitive interview by Koehn et al. (1999).

Koehn et al. (1999) advise that a second way the CI should be revised is to encourage
the interviewee to search for any trait judgements and/or labels they may have
inadvertently made about the target’s face at the earlier encoding. This second
modification is substantiated by evidence that such judgements and labels assigned at
encoding are helpful at retrieval for recognising faces (Chance & Goldstein. 1976;

McKelvie. 1976: Mueller, Carlomusto & Goldstein. 1978 in Koehn et al. 1999).

Interestingly. recent work by Frowd. McQuiston-Surret. Ness and Hancock (2004)
seems to validate the modifications made to the ortginal CI to suit facial composite

production mentioned above. In 2 experiments, Frowd et al. (2004) examined the role
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of the interview used with witnesses and the subsequent starting point for composite
production. Eighty “mock™ witnesses were asked to construct a composite using the
UK PROfit system under varying interview and starting conditions. Initial data
indicate that a process involving a novel “holistic™ interview, requiring witnesses to
make a number of personality judgments about their target face, may be preferable to

the traditional approach involving the original CIL.

5.6. CI Procedure developed for this Study

Since a standardised procedure has not yet been developed regarding how to conduct
the CI for the specific task of facial composite production, the implementation of the
CI procedure for experiment 2 of this study has been guided by Koehn et al.’s
modifications made to the original CI, by Malpass and Devine’s (1981) “guided
memory interview , by suggestions otfered by Ron Fisher (personal communication,
June 3, 2002) and Chris Meissner (personal communication, May 31, 2002), as well
as by interview techniques adopted by highly regarded forensic artists, Boylan and

Taylor. The following CI procedure was the outcome: -

i) In order to help the witness concentrate, the interviewer should ask the
witness to close his/her eyes or stare at some blank field in the
interview room.

i) The interviewer should then ask the witness to play the entire criminal
event in their heads - not to verbalise it, but merely think about it.

111) Whilst the witness does this. the interviewer should ask the witness to
think of the moment when he/she had the best view of the perpetrator.

1v) Once he/she has retrieved this best view. the interviewer should ask
him/her to think about his/her thoughts and feelings at that particular
moment.

V) Keeping this best view in mind. the interviewer should ask the witness
to search for trait judgments. labels. first impressions that he/she

associated with the perpetrator.
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The interviewer should then ask the witness to focus intensely on the
time when he/she had the best view of the perpetrator’s face, so as to
acquire a mental image of it.

The interviewer should ask the witness to “refresh™ that mental image
of the perpetrator’s face several times during the composite production
process in order to minimise or prevent disruption of the mental image

(caused by exposure to the facial composite system).
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Chapter 6: Experiment 1

Prior to the conduct of this experiment, the E-Face system comprised three databases,
i.e. (1) white. (2) black and (3) coloured. The coloured database comprised coloured
and Indian faces. Within the broad aim of evaluating the effectiveness of the E-Face
composite system, a key aim of this experiment was to discover whether the E-Face
system would be improved if the Indian faces were removed from the coloured
database. and used to create a new Indian database. It was hypothesised that better
quality composites of coloured faces would be produced using a purely coloured
database, and that better quality composites of Indian faces would be produced using

a purely Indian database.

To test this hypothesis, three new E-Face databases were created, 1.e. (1) coloured
database comprising only coloured faces, (2) Indian database comprising only Indian
taces. and (3) Indian/coloured database comprising equal numbers of Indian and
coloured faces. Each of these databases comprised coloured and/or Indian males

between the ages of 18 and 21.



6.1. Database Building Process

The first step in developing these databases was to collect photographs of 18- to 21-
year-old male faces. Secondary schools, tertiary institutions (i.e. universities and
colleges), and shopping malls were used to source the faces that would make up the
respective databases. After being granted permission from the respective authorities at
each of these locations, a digital camera and external flash was set up on a tripod. All
in all. 657 photographs were collected; 332 coloured and 325 Indian faces. One
“front-on” photograph was taken of each participant’s face. Participants were guided
by the photographer with respect to the way they should orient their faces so that they
were in consistent geometrical relation to the film plane. The photographer also
instructed them not to display any facial expressions (e.g. smile. frown, etc.) whilst
the photograph was being taken, to keep their mouths closed. and to look directly into
the camera lens. The 657 participants involved were offered a packet of crisps in

exchange for photographs of their faces.

The 657 photographs collected were transtferred from the digital camera memory card
to computer. Each of these digital images were carefully examined to ensure that they
were of good quality with respect to lighting, exposure and orientation, otherwise the
eigenface analysis would produce unusable images. This sorting process resulted in
the elimination of 32 coloured faces and 25 Indian faces, leaving a remaining 300
coloured faces and 300 “Indian faces™ to use to create the respective databases. These
600 digital images were cropped with the aid of Photolmpact (a “picture-editing”
software programme) to remove the background surrounding each participant’s face,

leaving behind a mugshot image of each face.

In preparation for building the coloured and Indian databases, the 300 coloured faces
were separated from the 300 Indian faces in preparation for the next phase of the
database building process. In preparation for building the Indian/coloured database,
150 Indian faces were randomly selected from the 300 Indian faces. and 150 coloured

faces were randomly selected from the 300 coloured faces.
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Once this separation process was complete, the images were “landmarked” and then
warped in an effort to map all the images to an average shape. The faces need to be
normalised before they can be treated as sufficiently “similar” to process as data
points in PCA. Each image was “landmarked” using a specially developed DOS-
based “landmarking™ programme, which writes Cartesian co-ordinates in terms of
particular screen dimensions. Each facial image was loaded individually into the
“landmarking” programme, and a face template was used to carefully and precisely
place 81 points (which make up the face template), on or around the various features
of the face. Nine points of the face template go around each of the eyes; eight points
around each of the eyebrows; six around the nose; nine around the mouth; seven
around each of the ears; ten around the outer face; and eight around the hair. Each of
these points is used as a vertex for a set of triangular tessellations, and the faces are

then bi-linearly mapped into the average face shape (Tredoux et al., 2002).

Once the “landmarking” phase was complete, the images were warped using a
computer-based programme (written in Microsoft Visual C++) called “FaceWarp”,
specially developed by Oxtoby in 2000. This very flexible piece of software has the
ability to warp any image annotated with the “landmarking” programme to any
appropriately defined shape (usually the average of an ensemble of annotated faces).
“FaceWarp” was therefore used to generate an average face for the 300 faces that

made up each of the three databases (see Figure 3).

Figure 3: Average faces generated by “FaceWarp” - coloured, Indian and
Indian/coloured (from left to right)

c_ave. jpg i_ave. jpy ic_ave. jpg
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Each image was individually loaded into “FaceWarp” and then warped to the shape of
its database average face, as can be seen in the Figure 4 below. Each warp was
examined to ensure that they were of acceptable quality. When certain warps were not
found to be of acceptable quality (e.g. severely deformed, asymmetrical), their
original images were “landmarked™ a second time. This involved shifting the
Cartesian points and placing them more precisely on and around the various facial
features. Once this was done, those images were warped a second time. This process
of “landmarking” and warping continued until each warp was found to be of

acceptable quality (see Figure 5 for warped images of acceptable quality).
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Figure 5: Examples of original images (top) and warped images (bottom)

arDLe STy
Once the warping process was complete, Principal Component Analysis (PCA) was
conducted on the normalised faces, to derive “eigenfaces”. This was done separately
for each of the three databases. Specially developed software utilities were developed
for this purpose, run in “MS-DOS Prompt” mode. First, the average face for the
database being built was calculated. This average face was then subtracted from the
ensemble of faces in the database, which is a characteristic step in PCA. Thereafter
the eigenvectors of a face image matrix was found and written to a text file. A matrix
multiplication programme, capable of rapidly multiplying extremely large matrices,
was used to create the eigenfaces required for E-Face. An average face of all the

standardised faces was then generated, “landmarked” and saved.

To add shape to the facial composite system, PCA was conducted on the “face-shape”
data, derived from the “landmarking” stage when the faces were annotated. The shape
and texture eigenmodels were then combined to build an “appearance model”, as
described by Cootes and Taylor (1999). Thereafter, the “landmark scale converter”
was used to reduce the size of the eigenfaces so that they fit properly into the display

boxes of the E-Face system.
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The process involved in building the coloured, Indian and Indian/coloured databases
has been outlined above. With the creation of these three databases of the E-Face, the

experiment could proceed.

6.2. Method

The experiment consisted ot two phases, i.e. (1) a reconstruction phase and (2) an
evaluation phase. For the reconstruction phase of this experiment, two coloured faces
and two Indian faces were used as targets for reconstruction. Participants were
required to make “in view” reconstructions of one coloured face and one Indian face,
using one of three databases each time they reconstructed a face. The three databases
that were used by participants in their reconstruction attempts were the ones
developed for the purpose of this experiment, i.e. (1) the coloured database, (2) the
Indian database and (3) the Indian/coloured database. To clarify, each participant
reconstructed two faces with photographs of the target faces in full view during the
composite production process, thereby assessing the fundamental ability of the E-Face
system and three of its databases under ideal conditions for novice users. Careful
counter-balancing took place in order to prevent confounding the potential learning

curve with the ability to reconstruct actual faces.

Independent judges evaluated the quality of the resulting composites through a rating
task. The two best reconstructions of each target face. determined by the judges’
ratings of the reconstructions. were then further evaluated by another group of

independent judges using a mugshot test procedure.

Participants

A total of 64 members of the Cape Town public participated in this experiment. As
they were walking in the city centre, they were approached and asked to contribute to
an experiment. Each participant was paid for agreeing to participate. Their level of
education ranged between high school and university education. They were all
familiar enough with computers to perform their impending tasks. Twenty-four
members of the Cape Town public (13 males: 11 females) participated in the

reconstruction phase. The average age of the participants was 28 vears old (ranging
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trom 19 to 43 years of age). With regard to the race distribution of participants in the
reconstruction phase, it was ensured that the three major South African races or
population groups were equally represented to allow tor the investigation of the
“other-race effect”. Hence 8 black, 8 white and 8 coloured (4 coloured; 4 Indian)

participants were selected.

Twenty members of the Cape Town public (11 males: 9 females) acted as “judges” in
the first part of the evaluation phase, and 20 (8 males; 12 females) participated in the
second part of the evaluation phase. Difterent participants were used for each part of
the evaluation phase to avoid the risk of contamination. As in the reconstruction phase
of the experiment. it was ensured in the evaluation phase that there were equivalent

numbers of white, black and coloured participants.

Those who participated in the reconstruction phase were not allowed to participate in
the evaluation phase. Also, those who participated in the first part ot the evaluation
phase were not allowed to participate in the second part of the evaluation phase. Prior
to participating, all participants were informed that a facial composite system was

being tested.

Materials
Three databases specially developed for the purpose of this experiment were used, i.e.

(1) coloured database, (2) Indian database, and (3) Indian/coloured database.

The four taces used as target faces during the reconstruction phase, and the face used
as the trial face were of different-looking 18-year-old male students who volunteered
to have their faces photographed and used for the purpose of this experiment. Targets
had to be between the ages of 18 and 21 because the E-Face system does not yet have
the ability to reconstruct facial composites outside of this age range. In addition, the
E-Face system does not yet have the ability to generate female composites, thus only

male targets could be used.

Two of the four targets were coloured: the other two were Indian. The student
representing the trial face was Indian. The four targets and the student representing

the trial face were thoroughly informed about the nature of the research. It was























































































































































































































































































































































































































