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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 cOlTesponding 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, i.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 faces. 
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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 

is 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 ai., 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 ai., 2002). 

4.2. Faces 

Figure 2: The Faces system 
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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 usmg a 

computer-based programme (written in Microsoft Visual C++) called "Face Warp", 

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). 

Fif?Llre 3: Average faces generated by "FaceWarp " - coloured, Indian and 

Indianlcoloured (from left to right) 
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Each image was individually loaded into "Face Warp" 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). 

Figure -I: "F ace Warp" 
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Figure 5: Examples of original images (top) and 'rl'arped images (bottom) 

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 peA. 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 "Iandmarking" stage when the faces were armotated. 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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