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ABSTRACT 

Today. througlto111 tl1e world. photographs are still used as a 111etltod of idemiflcorion. Allempts to 

rec:o.~;ni::.t.: the Egyptian photographs by r:ompurcr flrogmms are less frequent than those of the recognition 

of .mnu: other pf,etwmena in everytlay life. Tltc p111pose of the prcseur study wa~· to ideutify tiU! n(/it/t 

lixyptio11 fir er: by rmcing flicial [cat11re~· ami co111puter analysis uf fllltllropolllt:tric IIU:(ISIIrt:IIU:IIfs jro111 1/u: 

plwtogropfl.,·. Two lmndre_d J·ets of photogmJihs (111-'U photographs for each irulividual, tl1e dttration be· 

tween the flrsr (;11(/ second l'f'orograph muged front J-5 y£•ar.1) showiug facial fealures of Egyptian male 

m/uutccrs aged from 28 to 62 year~ ll'ere obtllincd by sra11dard photographic technique alld sCOI/ll(:d 01110 

COIII/Jil/Cr diskelle. Fifteen dlffe,:cm fl1cial features 1rcrc c:wmined. ILl so, fourtcell anthropometric meas· 

uremclll,\ (rssessing rlw focial dimcusio11s were mea.wred by Core!Ormv fJI'O~ram (version 6) and com· 

tJu•·ed be1wec11 tlw two plrotogmphs of cacl1 individual. The morphological res11/ts slrowed that 1/re fair 
. . 

hair {/1/(1 a.~ynlllletrical extemal eycbrou' ends were tile fiOWetful discrfmit~ator.t bt:flaJeen 11vo plwlo-
.• 

.~mphs. Compwer analysis of the objecti1•e data re1•eafcd 110 siguiflcmll differences bet1vecn the 11110 pho

logmplrx i11 all (111/lrropomelric 11rcasurcments. No <liffercnces were obsciWtd berwcen tile tiVo tJftOto· 
I 

grapll,1 in bolf1 imerpupillary dista11ce (111(/widtfl of one eye. lV!tile, rile hi gites/ differeuces between t1ro 

plwtogmphs 1w:re obviou~ in the mouth widtf1 011 oral fissure fi11e, follo•ved by le~lgtlt of forehead but still 

insi.C:IIi.Jicmrf. Tile preset;/ swdy demoltslraied the beueflr of COIIIfJ/Itcr progrmus to forensic [tefd. At the 
. . . 

same time: it illustrated that antltropo.m~tric measuremcm:; were 1he mos1 nccurmc metlwd of comp,qJ.'isou 

!Jelllleeu two pf10togmpl!.~ flj the same person. Finnfly, rhis s(udy suggests that photogmplts nwy be.nsed 
; ' 

as physic:al e1•idc:ncc .when compared witlt known pflorogmphs of a SIISflect c1s IIley form somewhat of a 

siglltllurc vf the suspect that is left behind on the evidem;e. 

1 

INTRODUCTiON 

The human face is· a characteristic 

pntlern most familiar to us when distin-

guishing people. Although recognizing 

human faces is one of our everyday 

activities, ~e are mostly not aware how 

Lhe recognition actually works' (Vezjak 
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.. , •, . 
and Stephancic; 1994). 

The use o( photogr<~phs to determine 

people's identity has been used by author

itie~ since the middle of the nineteenth

century. The increase in the use of photo
graphs on individual identification cre

clenti<d:; st1ch <JS driving licenses, credit 
'\ 

GJrds, security passes t"md passports has 

led, for the purpose of criminal activities, 

to racilile1te identHici1tion of crime suspects 

by image cornp<nison (V<1nezis et ttl., 1996; 
Porter and Dornn, 2000). · ' , .. 

There have been numbe·r of studies Cilf

ried out to nssess f<\ci<1('Tea tures to im

p rovc'lhe'J'eli(lbi I i ty of ideiltiJica tion based 

on f'n.'1'<~gc cornpa{·ison. TI1ese have been 

b~sccl on a cons'ICJeratibn o{ antfuopomet
ric and morphometric ·,pan\meter ass~s.s

ment ·o·r combination of both (Catterick, 
1992). 

Today,· with the development arid es

tablishment of fi nge'i-'p rl'~t technology, fin* 

gerprints becaine more widely used than 

lhe ct~rly photographs cind proved to be a 
more reli<1ble method of identifica tion. On 

the other hand, fingerprint identification 
requires trt~ined and qualified eyes and a 

finberprint expert. Also, photographs are 

used so that a lny person, including cus-

. toms officials, can make cursory id~ntifica

bon by comparing the suspect in question 

with his/ h~r photograph (Knight, 1996; 

Porter und Doran, 2000 ). 

·Mausoum / Foreusic Med. Clin. To:dcol. 
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( . . ' 

· The doCtor should ' 1ievei· risk an opin

ion on ext1mining photographs, as he 

should remember that he is not an expert 

in photography whereas a photographer 

or ;m nrtist is better qualified to give an 

opinion on such a point (Fraklin, 1988). 

Measurements of the human face as a part 

of modern anthropometry mainly serve 
forensic Lind tnedical purposes. For recon

slructivc and cosmetic surgery, realistic 

sizes <1nd proportion are <lssessed using 

anthropometric techniques <md used as 
guidelines to correct deformities or dispro
portions (Vegter and Hage, 2000). Also in 
photo-superimposition, photogrnphs of 

the skull are taken in exactly the same or

ienta tion in three planes as the available 

photograph (Miyasaka et al., 1995; Aulse

brook et al., 1996). 

The identification method for facial 
comparison has four separate components 

(Porter and Doran, 2000 ): 
1-Individual facial characteris tics (scars, 

moles, dimples). 

2-Facial symmetry. 

3-Form; size and shape of facial features 

(nose, eyebrows, mouth, ears, fore
head creases). 

4-Anthropometric measurements. 

The forensic anatomist must possess a 

sophisticated knowledge and practical 

skill in craniofacial anatomy. Because ex
perienced anatomist, are not always avail
able for this type of examination. Also, 

Vol. XII No. 1, JammnJ 2005 
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cosmetic changes may affect the first three 

methods of facial comparison. So, anthro

pometric measurements e1re the most accu

ra te method of identification (Loh a~d 

Chao, 1989). 

Direct examinntion of original docu

ment photographs is often difficult due to 

the small size of the images, which are of 

ten different rn<lgnifications. The first 

stage of the present study was to repro

duce the original photographs as larger 

sized prints and at the same magnifica

tion. The equivalent image was critical to 

the valid;ty of the anatomical comparison 

to be made. Then, lhe second stage de

scribed, <1utom<~lic technique, enabl ing ac

curate ;:mthropometric measurements and 

tracing of facial features, which allowed 

direct physical comparison of document 

images for easy identification of the Egyp

tian face. 

MATERIAL ;1ND METHODS 

An anthropometric study was devised 

to examine lhe fo cial proportions of the 

Egyptian face. One hundred Egyptian 

maler._volunteers be tween the ages of 28 

and 62 years were photographer{ (frontal 

view) by standard photographic tech

nique. Another frontal view photograph 

from each individual was taken after 3-5 

years from the first one. Two photographs 

of each individual were ·ransmitted onto 

computer diskette by · ~ranner. The two 

Mrwsottfll ~· Fore11sic Mt · 1. To"Cico/. 

J , 

phc:>tographs ~ere -magnified into the 
same magnifications by. the computer, and 

then fifteen different types of facial 'feature 

categories were examined and the Clppro

priate feature from the subset was seh~ct

ed, Also, fourteen anthropomelric meas

uremer\ls of each photograph were taken 

for compt~rison between two photographs 

of each individual (Salmons, 1995). All 

measurements were made using Corel

Draw progro r;n version 6 (to the nearest 

0.05mm.). . 

Statistical Analysis: 
The data of facial features was present

ed as number and percent distribution. 

The lest of significance (Z) was calculated 

to compare the difference between ob

served proportions among lhe Egyptians 

and the Caucasians. StCl tis tical compari

sons were done between the two p hoto

graphs of each Egyptian individual in <ill 
anthropometric measurements using the 

mean, St<:lndard deviation and p<~ired "t" 

lest. Significance we1s adopted at P < 0.05. 
All statistical analyses were performed by 
using the S~SS software stntislic<ll com

puter package versjon 12 (Dawson- Saun

ders and Trapp, 1994). 

Anthropometric measurements (as 

shown in Fig. 1) were laken according to 

Salmons/ (1995); Bush and Antonyshyn, 

(1996) and Porter and Doran, (2000) as the 

following: 

1- Interpupillary dis tance: the horizon-

Vol. XII No. 1, Janunry 2005 
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tal distance between the centers of 
both pupils. 

2-l-Iorizontal fi1ce width between the 

two e«r roots: the diste1nce between 
two ear roots parallel to interpupillary 

line nnd crossing the midline. 

3- Mouth width on the oral fissure line: 

the distance between the widest 

points of the red-lip margins. 

4-Nose width at the widest points of the 

alae (wings of the nostrils). 

5-Length of the foreheC~d: the distance 
from the hair line to the root of nose. 

6-Length of the nose: the distance from 
its root to its tip. 

7-L€ngth of the mouth and chin: th€ 
distance from the tip of nose to the 

edge of chin . 

8-Distance between the eyes: area be

tween the two inner canthi. 

9-Width of one eye( the left eye): the dis

tance between inner canthus and out

er canthus. 

10- Distance betvveen the nostril and the 

oral parting: the distance from the tip 

of nose to the horizontal line between 
both Eps. 

Mnusourn f . Fore11sic Med. Cli11. Toxicol. 

11- Distance 'between the. oral parting 

and the mental sulcus. 

12- Distance between the mental sulcus 
and the edge of the chin. 

13- Length of one ear (the left ear): the 

distance from the highest point of 

the helix to the lowest point of the lob

ule. 

14- Length of one eyeb.row (the left eye
brow): the distance from medial to lat
eral ends of the arched hairy emi

nence surrounding the orbit. 

RESULTS 

The morphological results of facial fea
tures showed that number of features 
were of little value as discriminators. Ta

ble (1) reve«led that the most unreliable 

and unpredictable feature subsets in the 

Egyptians were: the dark hair (70%), ovCII 
eye (63%) and curved eyebrow (57%). Fur

thermore, the best discriminators were 

those features in which agreement was 
high and feature occurrences in the photo
graphs were relatively low.lt was relative

ly easy to agree on what a dark hair was, 

with frequency in the population of about 
70%. On the other hand, the fair hair and 

asymmetrical external eyebrow ends had a 
freqnency of 3% and 5% respectively, thus 

making these features powerful discrimi

nators. 

~'ol. XII No. 1, famUJn) 2005 
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Th~ best discriminnlors in C<lucnsi<m!' 

were C\symmetrical face, frizzy hair and 
asymmetrical external eyebrow ends (0.6 

%). Whereas, the um:ellable and unpre

dictable feature subsets were the down ex
ternal eyebrow ends (85.2%), oval eye 

(79.8%), slight nostril visibility (74.8%) and 

both d<Hk hair an·d rounded nose tip 
. " 

{?6%). (~) test illustrated the differences in 

percentage between Egyptian antVCauca

sian fnci<1 l fentures (Table 1). 
,, 

,. 
T:~ble (2) demonstrated a comparison 

between the two photographs as regards 

the a0thropometric, measurements. There 

were no· significant .. differences between 

[!1e lwo photogrt~phs in all anthropometric 

me as uremen ts. 

The high'est menn differences with 

highest percentage change between two 

photographs were obvious in the mouth 

width on oral fissure line (0.010 ± 0.346 

with percentage change 0.81), followed by 

length of forehe<1d (0.008 ± 0.099 with per

ceiltage chcmge 0.54(' While the lowest 

meC\n differences with lowest percentage 

change between the two photographs 

were observed ·. in length of ear "left ear" 

(0.0002 ± 0.006 with percentage change 

0.02) and length of eyebrow "left eyebrow" 

(0.0005 ± 0.014 with percentage change 

0.02). 

Moreover, a gradual increase in the dif

ferences between two photographs was 

Mn11soum f. Forwsic Mcd. Cli11. Toxicol. 

. 5. 

observQd ; in. length or mouth ~md chin 

(0.001 ± 0.032 with p~rcentage c.hange 

0.02), the horizontal face width between 

two ear roots (0.002-± 0.017 with percent-. 

age c;hange. 0.05), distance between nostril 

and oral parting (0.002 ± 0.012 with per-· 

centage ci;ange 0.13), distanc~ between_ 

two inner canthi (0.00~ ± 0.087 with pe~:. 

centage change 0.13), dist<mce between 

oral parting and mental sulcus (p.oo2 ± 
0.011 with percentage cha1~ge 0.25), nose 

width at the wid:est points of alae (0.004 _± 
O.l.Q9 with percentage change 0.21) mid 

length of the ~ose (0.00? ± 0.039 with per

centage change 0.33). 

The present study reveilled no differ

ences be~..veen two photographs in both 

interpupillary distance and width of one 

eye "left one". 

DISCUSSION 

Forensic photography, although similar 

to medicul photography, hns different 

aims, and different objectives. The main 

consideration is that the images are taken 

primariLy for legal reasons, therefore the 

results must be accurate, detailed and of 

use in court. The photographer must have 

an understanding of the technical require

ments as well as the related medical and 

legal requirements (Henh~m <1nd Lee, 

1994). 

Anthropometry currently provided the 

Vol. Xll No.1, fauuanJ 2005 
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most widely accepted and clinically useful 

method for quantitative assessment of fa
cial anatomy (Bush · and Antonyshyn,· 

1996). According to this technique, the 

present study proved that by using 14 fa,. · 

cial measurements in norma frontalis, it 

was possible to analyze, recognize and 
identify the adult Egyptian face. 

As lOI1g ngo as 1878, attempts had been 

m<~de to define photographically the typi

cal facial. characteristics of persons exhibit

ing particular appearances or afflictions. 

State of lhe art numerical computing tech
niques facilitt~te definition of highly accu· 

rate facial composites (Benson, 1994). 

Techniques that. depend on measure

ments rather than strictly morphological 

p<t r<ln~eters needed to be based on stan
dardized photographs for assessment. So, 

the present study used CorelDraw pro

gram (vers ion 6) to measure the facial di

mensions from Egyptian photographs and 

compare between two photographs of 

each individual. This technique served as 

the current standard of quantitative facial 

assessme::.~t and has been used in the de

scription of normal facial proportions (Far

kas et aL, 1985; Farkas and Kolar, 1987), in 

the determination of characteristic fea

tures in various craniofacial malfonna

tions and even to provide a normative da

tabase (Farkas et al., 1977 & 1989). 

Referencewise, photographs of the front 

MnllSOIIrrl J. Fore11sic Mcd. Clin. T:oxicol . 
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and prpfile views o.! the face may serve as 

a n:teans of id~ntification. The details ·Jf 

the features as regards the eyes, nose, ears, 

lips, crun ~nd teeth should be carefully 

noted. The bridge of the nose may be nar

row, flat or broad, and the nostrils may be 

distended or the reverse. The ears may ·~e 

small or large in size. The lips may be th~in 
or thick and the upper lip may ht:lng over 

the lower lip, or may look shorter owing 

to the upper incisor teeth projecting out

wards. The chin may be rounded, squnre 

or protruding (Knight, 1996). 

The present study revealed the1t fnir 
hair, asymmetrical external eyebrow ends, 

asymmetrical face, white nnd bald hnir, 
were the best discriminalor~ Jn fa~;a;. £;;;,·, · 
t'ure::;. Or, lhe other h<mct da~k he1ir, 01'2\ 

eye and curved eyebrow were the most 

unreliable features. 

Vanezis et al., (1996) reported· that the 

best discriminators in Caucasians were 

asynunetrical face, frizzy hair and asym

metrical external eyebrow ends. They ulso 

illustrated that the unreliable and unpre

dictable feature subsets were the down ex

ternal eyebrow ends, oval eye, ~light ~os

trH visibility, dark hair and rounded nose 

tip. 

In the present study, the mouth width 

on oral fissure line and the length of fore

head showed the highest differences be

tween two photographs. The highest dif-

Vol. XII No.1, Jamtnn) 2005 
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ferences in the mouth width on oral fis
sure line might depend on the degree of 

smiling, while the length of forehead 

might be due to alopecia, which occurs in 

male especinlly in old age. 

In this study, the lowest differences be

tween two photographs were observed in 

length of one ear, and length of one eye

brow. These differences may be attributed 

into error in determining the accurate site, 

which must be measured by CorelDraw 

program in both photographs. These find

ings wer-e_ <;:?incided with Bush and Anton· 

yshyn, (1996) who reported tha t the errors 

in localization of anatomical landmarks by 

computer program were minimal. This re
flected the e~bility of the user to visualize 
anatomical landmarks adequately on the 

computer image and localize them with

out direct palpation of the surface. 

CorelDraw program in this study dem

onstrated no differences between two pho

tographs in both interpupillary distance 

and width of one eye. These findings were 
partially in agreement with Porter and Do
ran, (2000) who mentioned that interpupil

lary distances (44 mm) and horizontal face 

width between ear roots (99 mm) were 

equal in bo th photographs, while mouth 

Mansourn f. Forensic Med. Clin. Toxicol. 
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· width on. oral. fissure line decreas~d 1.5 

mm and the nose width on septal /lip line 

decreased 0.5 m.m between firs t and sec

ond photographs when the same magnifi

cation was done for the two photographs. · 

The present study concluded that, com

puter programs were very useful to foren

sic field and revealed that anthropometric 

measurements were the most accurate 

method of comparison between two pho

tographs of the same person. 
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Table (1 ): Proposed facial morphological classificatiop in :Egyptian .m.alcs versus 

Caucasian males. 
., , 

Features Percentage % Percentage % z P -

~ ; 

Categ(1ry Subset in Egyptian in Caucasian 

males males 

1- F a cia/ form /-Round 10% 6.8% 0.561 0.575 

2-0va/ 28% 39.4% 1.556 0.120 

3-Square 19% 20% 0.00 ].000 

4-Angu/or down 36% 26.8% 1.249 0.112 

5-Asymmetrica/ 7% 0.6% 0.00 1.000 

6- Ant?ular uo 2% 0.711 0.'177 
2'-H air colour )-Dark 70% 66% 0.455 0.649 

2-Fair 3% 23.4% 4.053 0.001* 

3-Grey 20% 8.6% 2.101 0.036* 

4-While 7% 1.8% ].448 0.148 

J -H air length )-Long 10% 1.4% 0.401 0.688 
2-Medium 32% 36.6% 0.536 0.592 
3-S/tort 38% 50.8% 1.679 0.093 
4-Partial/y bald 13% 2.6% 2.479 0.013* 

I. 
5-Bald 7% 1.8% 1.448 0.148 

4- Ha·ir form }-Straight 9% 65.2% 8.080 0.001* 
2-Wavy 30% 20% ).470 0.142 
3-Curly 45% 14.2% 4.616 0.001 * 
4-Fr:izzy 16% 0.6% 2.034 0.042* 

5-Eyehrow shape i -Straight 43% 15.8% 4.066 0.001* 
2-Curved 57% 62% 0.576 0.564 
3-Arclred 22.2% 4.771 0.001* 

6- Eyebrow 1-Sparse 31% 31.8% 0.030 0.978 
deusity 2-Thick 54% 49.2% 0.538 0.591 

3 -Bushy 15% 8.6% 1.184 0.237 

7-E.v:terna/ /-Up 8% 1.4% 1.871 0.061 
eyebrow e11ds 2.Jlorizoutal 31% 12.2% 3.059 0.002* 

3-Down 56% 85.2% 4.377 0.001"' 
of-Asymmetrical 5% 0.6% 0.000 1.000 

8·£y e sltape 1-Round 17% 2.6% 3.187 0.001* 
2-0va/ 63% 79.8% 2 • .f72 0.013* 
3-Narrow (slit) 20% 27.2% 1.032 0.302 
4-IriallRIIfar 1.8% 0.599 0.549 

*Significmtt 

Mausoura J, Form~ic !Y{ed.·Cliu. Toxiwl. Vol. XII No. 1, JamUlnJ 2005 
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Table (1): Continued: 

Percentage % Percentage % z p 

Features Subset ill Egyptia11 in Caucasian 

Category males males 

9-Nose tip sllape 1-Pointed 12% 16.8% 0.765 0.444 
2-Rou~rded 53% 66% 1. 729 0.084 
3-Bilobed 27% 7.2% 3.531 0.00* 
4-Hooked 8% 2.6% /.389 0.165 
5- Bulbous 4.8% 1.756 0.079 
6-Snub 2% 0.711 0.477 

1 0-Nostri/ visibility 1-None 23% 3.2% 3.940 0.001* 
2-Siiglzl 36% 74.8% 5.377 0.001 * 
3-Pronowrced 41% 19.2% 3.206 0.001 * 

11-Nasa/ alae }-Compressed 23% 8.2% 2.689 0.007* 
2-SUgllt 36% 56.6% 2.777 0.005* 
J-Fiari11g 41% 24.8% 2.288 0.022* 

1 2-Upper lip 1-Thin 31% 12.2% 1.248 0.212 
thick tress 2-Average 52% 65.2% 1.751 0.080 

3-Tirick 17% 12.6% 0.677 0.498 
13-Lower/ip 1-TIIin 22% 8% 2.574 0.010* 
tltickness 2-Average 47% 58.8% ).530 0.126 

3-Tflick 31% 33.2% 0.182 0.856 
14-Ear projectio11 J-S/ig/11 31% 30.2% 0.031 0.976 

2-Medium 56% 5.2% 0.426 0.670 
3-Lar~e 13% 13.4% 0.125 0.900 

15-Citin silape 1-Dimple 31% 10.2% 3.462 0.001* 
2-C/eft 48% 33.4% 1.957 0.050 
3-Doub/e-chill 21% 21.2% 0.139 0.890 

*Signijica111 

Mn~rsoum J. Fore11sic Med. Clin. Toxicol. Vol . Xll No. 1, JmwanJ 2005 
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Table (2): Comparison between the studied groups as regards the anthropometric measurements. 

Mean ±SD of Mean ±SD of Difference %change 

Area measured (cm)l2photographs thefust tlle second between 2 
pltoto~raphs plrotowaphs photographs 

Interpupillary distance 2.015±0.210 2.015±0.210 0.00±. 0.00 (}. 00 

Horizontal face width between lear roots 4.159±0.295 4.161±0.296 0.002±0.017 0.05 

Mouth width on ora/fissure line 2.145±0.467 2./35±0.493 0.010±0.346 0.81 

Nose width at widest points of alae 1.129±0.171 1:125:t0.164 . 0.004±0.109 0,.21 

Length of forehead 2.060±0.440 2.068±0.442 0. 008±0. 099 0.54 

Length of nose 1.492±0.284 1.487±0.286 0.005±0.039 0.33 

Length of mouth and chin 2.386±0.210 2.385±0.210 0.001±0.032 0.02 

Distance between two inner canthi 1.115±0.155 1.113±0.130 0.002±0.087 O.JJ 

Widtlt of one eye (left eye) 0.804±0.1 46 0.804±0.146 0.00± 0.00 0.00 

Distance between nostril and oral parting 0.796±0.069 0. 798:t0. 071 0.002±0.012 0.13 

Distance between oral parting and mental 0. 797±0.072 0.795±0.074 0.002±0.01J 0.25 

sulcus 

Distance between mental sulcus and chin o. 7967±0.071 0. 7973±0.068 0.0006±0. 016 0.13 

Length of ear (left ear) 1.6662±0.167 1.6664±0.166 o. 0002:J:O. 006 0.02 

Length of eyebrow (left eyebrow) 1.5391:!:0.228 1.5386±0.227 'o.0005:t0.014 0.02 

*Significant<O.OS 

t (paired) 

0.00 

1.32 

0.28 

0.29 

0.78 

1.25 
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Fig. (1): I)hotographs showing anthropometric orientation lin~s . .. 
1 ~ I nterpup1 llary distance. 
2 ~Horizontal face width between the two ear roots. 
3 ~ Mouth width on the oral fissure line. 
4 -Nose width at the widest points of the alae. 
5 - Length of the forehead. 
6 - Length of the nose. _ 
7 - Length of the mouth and chin (from the tip of nose to the edge-of chin). 
8 -Distance between the eyes (area between the two inner canthi). 
9 ~Width of the left eye. 
10- Distance between the nostril and the oral parting. 
11- Distance between the oral parting and the mental sulcus. 
12- Distance between the mental sulcus and the edge of the chin. 
13- Length of the lcfl ear. 
l4- Length of the left eyebrow. 
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