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POSSIBILITIES OF PERSONAL IDENTIFICATION BY ANATOMO-
MORPHOLOGICAL FEATURES OF THE EXTERNAL EAR
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Abstract: In order to more accurately determine the personality using the anatomical
data of the auricle, a morphometric study of the external ear was performed in 52
Ukrainian students of both sexes aged 18-25 years. The following parameters were
studied: the shape of the auricle, its bilateral size, the shape of the earlobe, the length
of the earlobe, the type of tragus of the ear. The result of the study was as follows: the
right and left ears of the same person are not identical; to increase the accuracy of the
method of identification of the person behind the outer ear, it is necessary to increase
the number of parameters for measuring the anatomical structures of the ear.

Keywords. Individual anatomy, external ear, morphometry, identification.

Introduction. Analysis of the anatomical features of the external ear is one of the
most advanced techniques in biometric identification of humans, which is gradually

being implemented in the US, UK and other countries. As early as the 1980s, French
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police officer Alfonso Bertillon began using anthropometry to identify the
perpetrators, including measuring the size of auricle [1, p.167]. From 1948 to 1962,
in California, Sheriff Alfred Janarelli collected photographs of right earwigs and
measured them geometrically, claiming to be unique to each individual [2, p.1011].
The purpose of our study was to determine the major anatomical and morphological
properties of the ear lobes used to identify the individual, and to identify the
frequency of occurrence of these parameters with regard to sex to improve the
effectiveness of the methods proposed by Alfred Janarelli (1949) [3, p.12].

Materials and methods. To assess the features of the structure of the external ear of
individuals, we conducted a visual inspection of the ears with their subsequent
photographing and measurement of the main parameters. We examined both outer
ears (right and left) of 52 Ukrainian students aged 18 to 25 who were born and
resided in the city of Kharkiv, 34 of them female and 18 male. All subjects have a
mesophysical type of skull.

To study the anatomical and morphological features of the external ear, we chose the
following parameters: the shape of the ear, its bilateral size, the shape of the ear lobe,
the length of the ear lobe, the type of tragus [4, p. 48, 5, p.17-20].

Results. According to the visual evaluation of the shape of the ear, we have obtained
the following results: among the investigated, the majority has an oval shape of the
ear - 32 people (61.53%), among them 20 are female, 12 - male. The triangular shape
has 14 subjects (26.9%), including 9 female and 5 male. A separate group consisted
of 4 individuals (7.7%) female, with a marked difference between the forms of the
right and left ears.

The bilateral size of the ears in the studied female ranges from 5.4 x 2.5 to 7.2 x 3.3
cm, in the male - 5.9 x 3.2-7.3 x 3.6 cm. Note that the sizes of the right and left ears
of the same person differ from 0.1 cm to 0.3 cm (the right ear is larger in size).

The most common form of ear lobe in the subjects - round, is present in 27 persons
(51,9%), among which 21 persons are female and 6 - male. The triangular shape was
revealed in 17 people (32.6%), among them 10 persons were male and 7 were female.

The rectangular form of the urine is present in only three subjects (15.3%), of which
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7 are female and 1 male. Fused ear lobe is present in 10 people (19.2%), including 8
female and 2 male, free in 41 people (78.8%), of which 27 are female and 14 male.
The length of the ear lobe in the studied female is from 1.3 cm to 2.1 cm, in males -
1.5-2.0 cm.

The type of tragus in all subjects was defined as one-wave, with the expressed tragus
being present in 31 people (59.6%), among them 25 were female and 6 were male;
smoothed kid is observed in 18 people (34.6%), of which 10 are male and 8 female.
Conclusions:

1. For the external ear of each person there is an individual set of anatomic and
morphological features that can be successfully used for identification of the
individual.

2. The right and left ears of the same person are not identical, they differ in size,
rarely in the form that proves the uniqueness of each ear.

3. When using the outer ear to identify a person, the possibility of changing the length
of the ear lobe due to the wearing of ear ornaments should be considered.

4. To increase the level of authenticity of the method of identification of the person
behind the external ear, it is necessary to increase the number of parameters for

measuring the anatomical structures of the ear.
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