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A B S T R A C T

Processing a photo aimed at the aging of the person depicted is a delicate process. The technique performed in 
these cases, i.e. age progression, takes into consideration the physiognomic elements of the face and its variations 
over time.

This study aims to deepen knowledge regarding the morphological similarities of the physiognomic traits 
found in two generations of an Italian family. Age progression is carried out on the two daughters to compare the 
result with their current appearance.

Twelve photos were studied, depicting the members of an Italian family in close-up. Three photos of each 
member of the family were analysed, consisting of the father, mother, and two sisters (L. and E.). Facial features, 
such as shape of the face, eyes, eyebrows, nose and mouth were evaluated at age 1, 7 and 30. In addition, age 
progression technique was applied.

Through the analysis of the images, facial features are studied to find similarities, and the problems 
encountered in studying the photos are discussed. Furthermore, the age progressions are obtained, and they do 
not show 100% accuracy. This study represents an analysis of age progression technique and explains how the 
provision of photographic documentation of family members can be important.

1. Introduction

The search for missing children is one of the fundamental challenges 
facing forensic science and will be even more so in the future. The 
spreading of mugshots through multiple media, including social media, 
is of great importance. Although the effort is made to bring the missing 
persons home, unfortunately it happens that too many of them are not 
found for a long time. At this point, constant and periodic updating of 
the widespread signal images becomes essential [1–3].

Processing a photo aimed at the aging of the person depicted is a very 
delicate process. The technique applied in these cases, i.e. age progres
sion, takes into consideration the physiognomic elements of the face and 
its variations over time. This process is carried out by considering the 

facial elements similar to those of the parents and their aging. For 
example, if a missing child has a nose morphology similar to that of his 
father, account will be taken of how the father’s nose has changed over 
the years in order to be able to reconstruct it based on the current age of 
the missing child [4–8].

Children’s faces can change rapidly, especially in their early years. 
Thanks to age progression it is therefore possible to have a tool to obtain 
updated identification photos based on the age of missing children 
[9–17]. When age progression occurs, the family of the missing is asked 
for photos of their parents, brothers and/or sisters at different ages. In 
this way it is possible to have points of reference. It is obvious that there 
is still a margin of error, but the image obtained will certainly be more 
useful than the original photo of the missing which portrays him at a 
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very different age from his current one.
The present study aims to deepen knowledge regarding the 

morphological similarities of the physiognomic traits found in two 
generations of an Italian family. Similar somatic traits between parents 
and daughters are identified and classified according to the standard 
indicated by Iscan (2013) [18].

Indeed, identifying similar traits between parents and daughters 
makes it possible to see how these traits will evolve over time. Following 
how these elements vary leads to a refinement of knowledge regarding 
the morphological evolution that different physiognomic traits can have 
over time. In this way, the possibility of predicting how these traits may 
age will be increased and therefore the performance of age progression 
will be improved [19–38].

Furthermore, once the study of the facial features has been done, the 
age progression procedure is carried out on the two daughters to 
compare the result with their current appearance. In this way, it is 
possible to have a check on the level of accuracy of the age progression 
technique and possibly direct scientific research on the aspect to be 
improved.

2. Materials and methods

Twelve photos were studied, depicting the members of an Italian 
family in close-up (Fig. 1). Three photos of each member of the family 
were analysed, consisting of the father, mother, and two sisters (L. and 
E.). For each individual the photos showed them at the ages of 1, 7 and 
30.

2.1. Photo analysis

The first phase of the age progression analysis consisted in studying 
the photos. Resolution of the image was evaluated to detect which facial 
feature can be correctly detected. Moreover, the orientation of the 
depicted faces was studied to determine if it could affect the visualiza
tion of facial traits. Traits that were not visible were not taken into 
account.

Resolution, facial expression and posture of each photo were ana
lysed to determine possible limitations and criticalities.

2.2. Study of facial features

After photo analysis, each facial feature was studied separately, 
looking for similarities with those of the parents to compare the facial 
traits of the missing and their parents’ at the same age and to see their 
aging in the photos of the parents at the age the missing should be now.

The shapes of the facial traits detected both on the photos of the 
missing and their parents are classified according to standard classifi
cation [18]. The shapes of the face, eyebrows, eyes, nose, mouth and 
chin were studied. To determine their shapes, the standard classification 
documented by Iscan 2013 was used [18].

2.3. Aging process

Once the traits that parents have in common with their daughters 
were identified, a simulation of the aging of these two was carried out. 
The photos of the 4 individuals at 1 year and 7 years were considered. 
For this simulation, the age progression was carried out as if the two 
daughters were missing at the age of 7 and were now 30 years old. The 
age progression therefore proceeded with the aging of the somatic fea
tures by observing both the photos of the daughters and those of the 
parents.

The facial features of the parents, whose similarity was found in their 
daughters, were considered. Photos of their parents at 30 showed how 
these traits aged over time.

At this point, standard reference images of 30-year-old individuals 
who presented the same morphological characteristics of the somatic 
features of interest were chosen (18). These images depict parts of faces, 
such as eyes, nose, mouth, etc., separated from the rest of the face and 
classified according to reference standards. Therefore, for each facial 
feature analysed, a reference one was chosen that had the same 
classification.

This procedure made it possible to reconstruct a high-resolution 
image of a face having the same morphological characteristics. This 
was necessary because the photos of the parents had a low resolution 
and were sometimes in black and white. For these reasons, if the parents’ 
facial features had been cropped and reassembled together, the result 
would have been a poor-quality image. Instead, the use of high- 
resolution reference images resulted in a good quality, high-resolution 
image that was more reminiscent of an actual face.

The age progression was processed with Adobe® Photoshop® 

Fig. 1. Mother at 1 year (a), at 7 years (b) and at 30 years (c); father at 1 year (d), at 7 years (e) and at 30 years (f); daughter L. at 1 year (g), at 7 years (h) and at 30 
years (i); daughter E. at 1 year (l), at 7 years (m) and at 30 years (n).
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graphic software. The facial features were assembled by blurring the 
contours of each facial element to create continuity and fluidity in the 
texture of the face. This made the portrayed figure homogeneous, as if 
the assembled facial features belonged to a single face.

3. Results

3.1. Photo analysis

In Fig. 1, images of the mother (1 a, b, c), father (1, d, e, f), sister L (1 
g, h, i) and sister E (1 l, m, n) are shown.

Images a to f are in black and white, while images g to n are in colour. 
Black and white images have medium–low resolution, while colour 
images have medium resolution.

Immagini a, c, e, f, m and n sono leggermente ruotate. Immagini b, d, 
g, h and i sono frontali, mentre l’immagine l è ruotata di ¾.

3.2. Study of facial features

3.2.1. Age 1 year
Face shape: in images a and g the shape of the face can be classified as 

round, while in images d and l it seems to be more oval even if the 
different orientation of the faces includes a margin of uncertainty 
(Fig. 1).

Eyes: 1a and 1d have a similar shape as although the orientation of 
the face is different, it is possible to notice that the upper line of the eye 
is more arched compared to image 1b. In Fig. 1b and 1c, although in 
image 1c the posture is different and there is a greater opening of the 
eyes, the upper line of the ocular slit is more horizontal than in image 1a 
(Fig. 2).

Eyebrows: images 1b and 1d have a shape that can be classified as 
wavy. Furthermore, the internal margin tends slightly downwards. In 
images 1a and 1c the shape is arched, and the internal margin remains 
almost horizontal (Fig. 2).

Nose: The morphology of the nose appears to be similar in all 4 im
ages. Furthermore, having different orientations, it is not possible to 
precisely understand the inclination of the tip of the nose (Fig. 2).

Mouth: in image 3a and 3c an accentuated cupid’s bow is visible in 
the upper lip while the everted morphology is recognized in the lower 
lip. In images 3b and 3d the morphology of the upper lip is defined as 
wavy. The lower lip can be classified as rounded (Fig. 2).

3.2.2. Age 7 years
Face shape: images b and m show a face shape that can be classified as 

rounded with a round chin, while in images b and c the shape is oval 
with a pointed chin (Fig. 1).

Eyes: the observations made on the 1-year-old images are confirmed. 
Furthermore, it is possible to notice that in images 1b and 1c the left eye 
is more closed than the right (Fig. 3).

Eyebrows: images 1b and 1d have a shape that can be classified as 
wavy, characterized by a slight angle in the central region of the arch. 

Furthermore, the internal margin tends slightly downwards. In images 
1a and 1c the shape is arched, and the internal margin remains almost 
horizontal (Fig. 3).

Nose: although the images show a similar morphology of the nose, it 
is possible to notice some distinctive details. In images 2a and 2c the 
columella is lower than the alar margin, while in images 2b and 2d the 
columella is higher than the alar margin (Fig. 3).

Mouth: in images 3a and 3d the shape of the upper lip is similar with 
the cupid’s bow visible. The morphology of the lower lip is rounded. In 
images 3b and 3c the upper lip is wavy while the lower lip is classified as 
everted. Furthermore, in both images the left corner of the mouth is 
slightly raised compared to the right (Fig. 3).

3.2.3. Age 30 years
Face shape: in images c, i, and n the face shape is oval, while it is 

squarer in image f (Fig. 1).
Eyes: in images 1a and 1d the upper arch has a more elevated profile 

in correspondence with the section close to the endocanthion. The lower 
arch is slightly arched. In images 1b and 1c, the upper arch is more 
elevated in correspondence with the section next to the exocanthion, 
while the lower arch has a horizontal trend. In both images, the left eye 
is more closed than the right. The eyefold is absent in all 4 images 
(Fig. 4).

Eyebrows: the eyebrows have a similar wavy shape in images 1a and 
1c, with the internal margin slightly inclined downwards. In images 1b 
and 1d, the eyebrows have a triangular morphology with an internal 
margin more inclined downwards (Fig. 4).

Nose: the columella is slightly lower than the alar margin in images 
2a and 2c, while in images 2b and 2d, the basal positioning of the 
columella is more marked, although the difference is minimal (Fig. 4).

Mouth: in images 3a and 3d the shape and thickness of the lips is 
similar. The morphology of the upper lip is V-shaped, while the lower lip 
is rounded. In images 3b and 3c, the upper lip is wavy, while the lower 
lip is classified as everted (Fig. 4).

3.3. Age progression

Fig. 5 1a and 2a show the result of taking the facial features directly 
from the photos of the parents and assembling them based on the sim
ilarities with their daughters. This process was carried out maintaining 
the original texture of the photos and their black and white appearance. 
In some places the texture coming from the mother’s photo has been 
replaced by that of the father where the squared background is absent. In 
particular, in image 1a the eyes and mouth were cut and pasted from the 
father’s photo. In fact, in them the squared background is absent.

Images 1c and 2c in Fig. 5 were created by taking parts of reference 
images, whose morphological characteristics were consistent with 1a 
and 2a of Fig. 5. These images show how facial features selected from the 
reference images were assembled. To obtain a homogeneous appearance 
of the face, the facial features were joined together, blurring the con
tours of the area of skin surrounding the facial feature. Furthermore, 

Fig. 2. Photo at 1 year of age detailing the eyes and eyebrows of the mother (1a), father (1b), daughter L. (1c) and daughter E. (1c); nose of mother (2a), father (2b), 
daughter L. (2c) and daughter E. (2c); mouth of mother (3a), father (3b), daughter L. (3c) and daughter E. (3c).
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Fig. 3. Photo at 7 years of age detailing the eyes and eyebrows of the mother (1a), father (1b), daughter L. (1c) and daughter E. (1c); nose of mother (2a), father (2b), 
daughter L. (2c) and daughter E. (2c); mouth of mother (3a), father (3b), daughter L. (3c) and daughter E. (3c).

Fig. 4. Photo at 30 years of age detailing the eyes and eyebrows of the mother (1a), father (1b), daughter L. (1c) and daughter E. (1d); nose of mother (2a), father 
(2b), daughter L. (2c) and daughter E. (2d); mouth of mother (3a), father (3b), daughter L. (3c) and daughter E. (3d).

Fig. 5. Reconstruction of daughter L.’s aged face by assembling facial components from parents’ photos (1a), original photo of daughter L. at 30 years old (1b), age 
progression with reference images f daughter L. (1c); reconstruction of daughter E.’s aged face by assembling facial components from parents’ photos (2a), original 
photo of daughter E. at 30 years old (2b), age progression with reference images of daughter E. (2c).
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