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CREATING A COMPOSITE PORTRAIT: COMPARISON OF
TWO METHODS

Introduction. A valuable source of anthropological information is the so-called composite portrait,
which creates an idea of the «average» type of a particular population group. A composite portrait is a kind
of cognitive tool that allows the visualization of the integral morphological characteristics of the variability
of the face and elements of appearance. This article is devoted to a comparative analysis of two methods
of creating composite photographic portraits.

Materials and methods. The material for the study was photographs of Santal women (N=64), from
which composite portraits were generated in two different ways: 1) using two fixed points in Adobe Pho-
toshop; 2) by three points in the face ONface computer program, developed specifically for creating gener-
alized portraits.

Results and discussion. In a composite photograph obtained by the classical method of F. Galton
by combining photographs at two pupillary points, the upper half of the face is recorded more clearly in the
eye area, but the lower tier of the face remains fuzzy and blurry. When using the third, oral point, we get a
clearer picture in the mouth area without losing clarity in the eye area. At the same time, constructing a
composite portrait using two fixed points creates an image that reflects the entire range of variability in
facial height in the population, and when using three points, facial height is averaged.

Conclusion. Unlike a composite portrait obtained by the classical method, combining photographs
at three points gives a more attractive image, but at the same time we lose the opportunity to capture the
large range of variability in facial height. However, both portrait fusion methods create a developed model

that can be used by researchers, museum staff, forensic scientists among others.
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Introduction

In the late 1870s, Francis Galton, the statisti-
cian and inventor of eugenics, began a series of
scientific photographic experiments in what he
called «composite portraiture». He did so by layer-
ing the individual portraits of a given number of
people onto a single photographic plate, through a
process of partial exposure of each image. The
main aim of his work was to create a «recognizable
criminal type» as well as an averaged portrait of the
sick, among some others [Galton, 1879a, 1879b].
Although Galton is still recognized for his contribu-
tion to statistics, composite portraiture had almost
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no uptake amongst other scientists or even anthro-
pometricians at that time, with the notable exception
of Galton’s lifelong collaborator, Karl Pearson, as
well as a small number of American eugenicists in
the 1920s. It is indispensable to name Efim M.
Chepurkovsky, who was one of the firsts in the 20t
century to implement the method of composite por-
traits in physical anthropology. Nowadays, especial-
ly with the development of graphic technologies,
composite portraits are used for a variety of studies
in different anthropological areas. For example, a
large study of The Face Research Lab of the Uni-
versity of Glasgow created averaged portraits from

ee Becmmuux Mockoeckozo ynusepcumema. Cepus XXIII. o

Anmpononozus  Ne 1/2025: 73-78 o

ee Lomonosov Journal of Anthropology (LJA)e

oo (Moscow University Anthropology Bulletin) # 2025, no.1, pp. 73-78 e



woman all around the globe, but the authors did not
disclose the source of the photos that went into
each portrait nor how many images each composite
resulted from, but they do provide the software used
and allow the general public to try it as well (Available
at:  https://petapixel.com/2011/02/11/average-faces-of-
women-in-40-countries/. Accessed 23.05.2024). Alt-
hough, because of the abovementioned, these im-
ages cannot be used in ethnological studies, they
do provide a general image of different ethnicities.
Composite portraits are actively used in different
biopsychological studies, especially those dedicated
to human beauty (for example: [Butovskaya et al.,
2014; Krejza et al., 2021]). Among Russian anthro-
pologists composite portraits have been actively
used since the 1960s to represent people living in
different regions and of various anthropological
types [Maurer, Perevozchikov, 2002; Perevoz-
chikov, Maurer, 2009; Perevozchikov et al., 2015].
While working on the creation of composite por-
traits, different experiments were made, making it
possible to connect the technical process of crea-
tion (number of samples, the mechanism of the ac-
cumulation of separate images on the photosensi-
tive layer and others) with the scientific estimation
of the generalized image. It must be emphasized
that it is indispensable to use a populational ap-
proach to photo selection, as well as to follow the
recommendation of anthropological photography.

Materials and methods

We used the materials, result of the work of
the Russian-Indian anthropological expedition in
2018 [Bandopadhyay et al., 2018], organized by the
Paleoethnology Research Center (Russia), the K.A.
Timiryazev State Biological Museum (Russia) and
the Department of Anthropology of the University of
Calcutta (Republic of India). This is a sample of 214
Santals of West Bengal living in the village Pearson
Pally (near Bolpur). The composite portraits are the
result of the processing of anthropological photo-
graphic data, carried out in the field by Yu.A. Ale-
kseev. Photographic fixation was carried out ac-
cording to the generally accepted methodology in
the Frankfurt horizontal in three main projections
(front, three-quarters and profile) with a millimeter
scale that allows to scale images and take meas-
urements from a photograph. Also, additional an-
gles refinements, proposed by A.M. Maurer, were
involved: full face with closed eyes and shooting of
the face with the head thrown back.
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Based on the obtained photographic material
from the Russian-Indian anthropological expedition,
composite portraits were compiled by A.Kh. Chirko-
va using a special program faceONface, which cur-
rently allows to obtain digital photo generalizations
of increased clarity by overlaying and comparing
images at three points: two pupillary (pupillion) and
oral (stomion) (fig. 1) [Maurer et al., 2014; Maurer,
Syroezhkin, 2015]. For clarity, in figure 1 we can
see examples of composite portraits of Santals cre-
ated in this program. Composite photo portraits of
Santal people in all three projections have been
previously published [Bandopadhyay et al., 2018;
Russian-Indian Anthropological ..., 2022].

In this research composite photo portraits
were obtained using two methodologies. A.A. Castro
Stepanova created the portraits using a raster
graphics editor, while A.Kh. Chirkova used the spe-
cial computer program faceONface. From the col-
lected material we used 64 separate photos of Santal
women. The age range of individual portraits is 18—
75 years old; the average age is 37 years old.

The algorithm of creating portraits using a
graphic editor (for example, Photoshop, GIMP,
Krita) is an analogy of Galton’s method, superim-
posing one photograph into another in a way that
the pupils are aligned. The first layer is set to 100%
opacity, and subsequent layers are layered at 50%,
33%, 25%, and 20% opacity [Belikov et al., 2014].
The resulting generalized image combines five indi-
vidual portraits and can be further used as a sepa-
rate portrait, which can be combined with the same
generalized images (fig. 2).

It has to be noted, that when we create a
composite portrait of only 5 people, we can see that
in some of them the features of different persons do
not align. Because we superimpose the images by
the pupils, the area of the eyes remains relatively
clear, while the area of the nose and the mouth can
be extremely blurry. Nonetheless, some of these
preliminary images are more or less clear in all are-
as. This occurs when the face height of the people,
used in this specific composite portrait, is similar.
Still, when we superimpose a few 5-person portraits
on each other, we get a clearer, averaged, picture.

The program faceONface was developed for
the optimization of creating composite portraits ac-
cording to F. Galton by means of new digital images
(authors-developers — A.B. Savinetsky and G.V.
Syroezhkin).

oo Becmmuux Mockosckozo ynusepcumema. Cepus XXIII. o

Anmpononozus  Ne 1/2025: 73-78 o

oo Lomonosov Journal of Anthropology (LJA)e

ee (Moscow University Anthropology Bulletin) 2025, no.1, pp. 73-78 e


https://petapixel.com/2011/02/11/average-faces-of-women-in-40-countries/
https://petapixel.com/2011/02/11/average-faces-of-women-in-40-countries/

75

Figure 1. Examples of the composite photographic portraits created in the faceONface program:
Santal males (N=37, average age — 27 years) and Santal women (N=64, average age — 37 years)
PucyHok 1. lNpumep 0606weHHbIX homornopmpemos, co30aHHbIx 8 npozpamme face ONface:
My>XYuHbI-caHmarsbl (N=37, cpedHul eo3pacm — 27 nem) u xeHuwUuHbl-caHmasku (N=64, cpedHul
go3pacm — 37 nem)

The algorithm of creating portraits using this
program consists of the following:

first, the average interpupillary distance for
the entire sample (in pixels) is calculated,

then all of the individual images are resized
(reduced or increased, respectively) to find the av-
erage interpupillary distance and simultaneously
stretch or shorten in height, reaching the average
distance between an oral point and a horizontal line
passing through the pupils.

These transformed images are sequentially
superimposed on each other.

The color of a pixel at each point is the aver-
age of all pixels that are in a certain point from all
the images used. The sequence of the overlay does
not affect the final image. It has to be noted that
while using the program faceONface the researcher
has to only indicate the position of the fixed points
(pupils and stomion), and everything else is done by
the program automatically.

Results and discussion

As a result, we created composite portraits
using the same photographs, but with two different
methodologies — employing two and three fixed
points. As expected, in the composite photo portrait
obtained by the classical Galton pupil alignment
method, elements of the eye region are reflected
more or less clearly, but the lower tier of the face is
indistinct, the dispersion of features of this area is
obvious. When choosing the third point, we get a
clearer picture in the mouth region, without losing
clarity in the eye region (fig. 3 a, b). Nonetheless,
when comparing the two portraits side by side
(fig. 3 c), we can see that the images are relatively simi-
lar and it is clear that they depict the same population.

Overall, we can denote the following main dif-
ferences in the methodologies, regarding the process
of creation of composite portraits and their results.

The methodology with 2 fixed points uses the
«classical» Galton’s method, while using 3 fixed
points is a sort of modification, that was not availa-
ble in the 19th century.
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Figure 2. lllustration of an algorithm for creating a composite portrait using Adobe Photoshop, which is
an analogue of F. Galton’s method
PucyHok 2. Unnrocmpayus anzopumma co3ddaHusi 0606weHHo20 nopmpema ¢ noMouw,bro rnpoepamMmal
Adobe Photoshop, aHanozau4Hbili Memody ®. [(anbmoHa
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Figure 3. Comparison of two methods for creating a composite portrait using two and three points: com-
bined of the upper (a) and the lower (b) parts of the face; comparing the results of facial generalization in
two ways (c)

PucyHok 3. CpasHeHue dgyx memodoeg co3daHusi 0606ueHHO20 nopmpema rnymem coeMeuleHusi rno 08ym
u mpem moykam: obobweHue sepxHel (a) u HuxHeld (b) wacmedl nuya; conocmasseHue pe3ybmarmos
0bobuweHus nuya 08yms criocobamu (c)
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The 2-point method does not require any
special program and can be done in any graphic
editor. Although a 3-point portrait can be created in
a graphic editor as well, this procedure would be
quite arduous and using a specialized program,
such as faceONface, is recommended.

Creating a composite portrait in a graphic edi-
tor can take up to 2,5 hours (for the superimposition
of 50 photographs), while creating one in faceON-
face takes around 30 minutes. The first method re-
quires a lot of manual manipulations, while in the 3-
point method they are minimal.

Using 2 fixed points creates an image that
shows the whole face height variation within the
population, while when using 3 fixed points the face
height is averaged.

So, in composite photographic portraits ob-
tained using the classical Galton method, in which
photographs are aligned and generalized based on
the pupils, the elements of the eye area are clearer,
unlike the lower tier of the face. By combining photo-
graphs using the third point, we get a clearer picture in
the mouth area, but at the same time we lose the op-
portunity to capture the scope of variability in facial
height. At first it seemed that with the second method
of composite photographs there was a transition from
a population approach of research to a typological
one. In fact, we observe such a picture regardless of
the particular method of generalization we obtain the
portrait with. Since, according to the technique of exe-
cution, the construction of a composite portrait be-
longs to the population method, which always subse-
quently leads to a typological picture in the essential
sense. Thus, the method of composite photographic
portrait eliminates the contradiction between popula-
tion and typological concepts, since it finds a place for
both approaches in the description of biological varia-
bility [Perevozchikov, Maurer, 2009; Maurer 2006, pp.
19-20]. And thus, the method of a composite portrait
remains one of the most adequate and objective
methods for describing anthropological types [Maurer,
2021, pp. 12-13].

Conclusion

A composite photograph objectively reflects
population morphological features of a face and repre-
sents not only an integral image of a sample of indi-
viduals from a population, ethnic group or target
group, but can also serve as a tool for understanding
intragroup variability. According to the results of this
study, using two fixed points creates an image that
accounts for the range of variation in facial height in
the population, while using three fixed points averages

out facial height. The clear advantage of using the
faceONface program is that, thanks to the advent of
new digital technologies, it is possible to obtain a
composite portrait of increased clarity, but the disad-
vantage is that it ignores the variability of facial height
in the population. Regardless, both methodologies
create a developed model that can be used by re-
searchers, museum staff, forensic experts and other
specialists.
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CO3JAHUE OBOBIIEHHOTO TMTOPTPETA: CPABHEHHME
JIBYX METOJIOB

BeepeHune. OOHUM U3 UEeHHbIX UCMOYHUKO8 aHMpOro02u4eckol UHgopmayuu sensiemcsi 0606ueHHbIL
rnopmpem, Komopbil co3daem rpedcmasrieHue 0 «CpedHeM» mure mou umu uHou 2pyrrbl HacesneHusi. O606-
WeHHbIU rnopmpem — 3mo cgoe20 poda ro3HagameribHbIlU UHCMPYMeHM, Mo380AUWUL 8U3yanu3uposams UH-
mezparsibHble MOPEHOSI02UYECKUE XapakmepucCmuKu U3MeHYusocmu fuuya u aremMeHmos eHewHocmu. [aHHasi
Ccmambs riocesiueHa cpasHumeribHoMy aHarnusy 08yx criocobosg co3daHusi 0606LWEHHbIX ¢hOmMOonopmMpPemos.

Mamepuanbl u memodsbl. Mamepuanom 0Onsi uccriedogaHusi MOCAYXKUNU homoegpaghuu XKeHWUH-
caHmarok (N=64), no komopbim 6biIu MOCMPOEHbI 0606w eHHbIe nopmpemsl 08yMsi pa3HbiMu criocobamu: 1)
rno 08ym cbuKkcupoBaHHbIM MoYkaMm 8 rpoepamme Adobe Photoshop; 2) no mpem moy4ykam 8 KOMIIbHomepHOU
npoepamme faceONface, paspabomaHHoU crieyuaribHO 05151 co30aHusi 0606UeHHbIX MopPMpPeEMOs.

Pe3ynbmamai u obcyxdeHue. Ha obobuwieHHoM chomoriopmpeme, rosy4eHHOM K1acCu4YecKuM Memo-
Oom @. [anbmoHa nymem cosmeleHuss pomozpaghud no d8yM 3padvkosbiM moyYKaM, 8EPXHSIS Nofo8uUHa Iuya
ukcupyemcs 6onee yemko 8 obriacmu enas, Ho HUXHUU Spyc fluya ocmaemcsi HeHemKuM U pacriibieqambim.
lNpu ucnonb3osaHuU mMpemsed, Pomoeou, MOYKU Mbl rofyd4aem boree Yyemkyro KapmuHy 6 obriacmu pma, He
mepsis yemkocmu 8 obriacmu ena3. B mo xe epems nocmpoeHue 060bwieHHo20 nopmpema no 08ym ¢hukcu-
posaHHbIM moykaMm co30aem Uu30b6paxeHUe, KOMOPOe ompaxxaem 6ecb pasmMax U3MeHYU80oCmU 8bICOmMbI fuuya
8 nonynsayuu, a rpu Ucroib308aHUU MPEX MOYEK 8bicoma siuya yCcpeOHSIemcs.

3aknroyeHue. B omnuyue om 060buweHHO20 chomornopmpema, fosy4eHHO20 Krnaccu4deckum mMemooom,
cosmeujeHue ghomoepacpuli no mpem moykam daem boriee rpusnekameribHoe u3obpaxeHue, HO rpu 3MOM Mbi
mepsieM 803MOXHOCMb 3aghukcuposams 60bWOoU pa3max U3MeHYU8oCmuU 8bIcombl fluya. Tem He MeHee, oba
Memoda cosMeuweHuUs1 opmpemos co30arm pasgumyo MoOesb, KOMOpyr MO2ym UCrofib308amb UCCIe00-
sameru, compyOHUKU My3ees, CyOebHOo-MeduyUHCKUe aKecriepmabl U Opyaue creyuanucmal.

UccnedosaHue 8bINonHEHO 8 pamkax eocydapcmeeHHo20 3adaHusi MI'Y umeHu M.B.JlomoHocosa.

KnioueBble cnoBa: 6ronornyeckas aHTpornornorusi; 0600LLEeHHbIV NopTpeT; caHTarnbl; faceONface; ManbToH
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