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BUILDING A CLASSIFIER IN THE PERSONALITY
RECOGNITION SYSTEM BASED ON EYE TRACKING DATA

Identification systems that use biometric characteristics to solve the problem of access
to information systems are becoming more common. The article proposes a new method of
biometric identification of computer systems users, based on the determination of the integral
Volterra model of the human oculo-motor system (OMS) according to experimental research
"input-output”" using innovative eye tracking technology. With the help of the Tobii Pro
TX300 eye tracker, the data of OMC responses to test visual stimuli were obtained, displayed
as bright dots on the computer screen at different distances from the start position in the
"horizontal" direction. Based on the data obtained, the transition functions of the first, second
and third orders of the OMS for two people were determined. To construct a personality
classifier, the informativeness of the proposed heuristic features, determined on the basis of
the transition functions in terms of the probability of correct recognition (PCR), is
investigated. Pairs of features are established that are resistant to computational errors and
have a high PCR value — in the range 0.92 — 0.97. Fig.: 8. Tabl.: 5. Refs.: 30 titles.

Keywords: biometric identification; personality recognition; Volterra model; oculo-
motor system; eye tracking technology; informativeness of features; classification.

Introduction. Identification systems that use biometric characteristics of
a person to solve the problem of access to information systems are becoming
more widespread. By and large, there are several biometric traits that can be
used for the recognition of the individuals: physiological, behavioral, and soft
biometric traits [1]. In practice, the following biometric methods are used: the
fingerprint recognition, a human image, the iris, the retina — those features that
are typical for the body of the individual — physiological traits. Biometric
technology is very reliable and user-friendly. But most often only some of the
biometric characteristics used to identify the user are considered such as ear
detection [2], finger vein and face recognition [3 — 5]. Fingerprint, iris — all of
this may not be enough for reliable protection. Moreover, these identification
approaches can be technically violated by creating a model of a finger or retina
using holographic methods. Therefore, a biometric technology was proposed
that identifies a person by individual eye movements [6 — 8] — behavioral
traits. This form of identification is particularly resistant to counterfeiting due
to the complex eye movement patterns produced by the brain.
Research development trends show that the use of the eye-tracking
technology has proliferated recently. Eye-trackers are a popular tool for
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studying cognitive, emotional, and attentional processes in different
populations and participants of all ages, ranging from infants to the elderly [9,
10]. One of the themes eye movement measures are applied to is individual
differences [11]. Anatomical biometric recognition is widely used in many
civilian and government applications, within well-tested biometric parameters
[12, 13]. When tracking eye movements, it is suggested to spot two
characteristics of the eye. The first is to fix the eye at a certain point on the
display. The second is the moment of eye movement when moving the gaze
from one point to another. The computer evaluates the data obtained and
determines the unique characteristics for each case, i.e. for each person,
including the work of the muscles of the eyeball [14 — 22].

The article [23] proposes a new method of biometric identification of
computer systems users, based on the Volterra integral model determination of
the human oculomotor system (OMS) according to the experimental study
"input-output" using innovative eye tracking technology. Computational
instrumental and software tools for OMS identification have been developed,
based on the use of test visual stimuli, which are displayed on a computer
monitor. The responses to these stimuli are recorded by a special device — an
eye tracker. In [24], based on experimental data obtained with the TOBII PRO
TX300 eye tracker, a nonparametric OMS model was built in the form of
transient functions of the first 41(m) and diagonal sections of the second
ho(m,m) and third orders h3(m,m,m) orders. The resulting transition functions
are used to construct the space of features that are used to classify two
individuals [25].

The purpose of this study is to increase the reliability of personality
recognition using nonparametric nonlinear dynamic models (Volterra models)
of the human oculomotor system when constructing the space of features.

The object of the research is the process of biometric identification of a
person based on eye tracking data. The subject of the research is the
computational and software tools for the formation of the feature space and the
construction of the classifier of individuals based on the results of OMS
“input-output” identification based on the Volterra model using the eye
tracking technology.

OMS model as multidimensional transient functions (MTF). The
research uses an approximation identification method, which is based on the
allocation of the n-th partial component in the OMS response by constructing
linear combinations of responses to test signals with different amplitudes [26 —
27].

Let at system input test signals are given successively aix[m],
axx[m],...,anx[m] (N is approximation model order, ai, aa,...,an are different
real numbers, which satisfy the term |gj|<1 for Vj=1,2,....N; x[m] is arbitrary
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function). Then the linear combination of the OMS responses with the
coefficients ¢; is amount to the n-th partial component ; [, of the OMS

response to the input signal x[m]. In this case, a methodical error arises in the
selection of the n-th partial component, due to the partial components of the
OMS response of higher orders n > N:

y,[m]= ﬁn[m,...,m] =cf”)ya1 [m]Jrcé")ya2 [m]+...+c§\’,’)yaN [m], n=12,..,N, (1)

where A, [m,...,m] is a diagonal section of the discrete transient function of
the n-th order

hlm,...ml=> w,[m—k...m—k,]; (2)
k=0

in these parts wy[k1,...,ks] 1s a Volterra kernels of the n-th order; m is a discrete
time variable; Yo, Im]= y(a,0[m]) — OMS response to a test signal with an

amplitude a;, 6[m] is a unit function (Heaviside step function); herewith, ¢; is
real coefficients such that

A,c=b, 3)
where:
a a, dy G 1
2 2 2
A, = a;  a; ay Cen ¢, b
alN a, a}zg Cy by

and b,=lat/=nand b,=0at [ #n, Vie{l,2,...,N}.

In the studies of each respondent, three experiments were performed
sequentially for the three amplitudes a1, a2, a3 (N=3) of the test signals in the
horizontal direction. The distance between the starting position and the test
stimuli is: (1/3)lx, (2/3)Ix and (1.0)/x, where Ix is the length of the monitor
screen. Coordinates of the starting position (x = 0, y = (1/2)ly), where ly is the
width of the monitor screen [28, 29].

According to the averaged data of OMS responses to visual stimuli (Fig.
1), the transient functions of OMS when using Volterra model of degree N =3
were determined. Graphs of the first, second and third order transition
functions for two persons are shown in Fig. 2, Fig. 3. and Fig. 4, respectively.
As seen from Fig. 2 — Fig. 4, the obtained transition functions for two persons
change significantly in values, therefore they can be effectively used as a
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source of primary data when building a recognition system for individuals
using machine learning.

1.0 1
0.8
0.6 4
0.4 1
0.2 4
— Ist student
0.0 - 2nd student
0 10 20 30 40 50

Fig. 1. Average responses of OMS of two individuals
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Fig. 2. Transient functions 1st orders of two individuals
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Fig 3. Transient functions 2nd orders of two individuals
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Fig. 4. Transient functions 3rd orders of two individuals

Formation of the features space based on MTF of the OMS. For identity
recognition of the individuals based on the OMS nonlinear dynamical model
conducted researche:

— Building a feature space for designing classifier of the individe with
using machine learning.

— Classifiers construction with using statistical methods of learning the
pattern recognition based on the data obtained using eye tracking technology.

The discriminant function d(x) of the Bayesian classifier is sequentially
calculated based on training datasets for object classes Q; (Individual #1 — 22
measuring), » (Individual #2 — 16 measuring). To separate the two classes
(dichotomy case) a discriminant function of the form is used:
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d(x)= %x'(S;l - Sl"1 )X + (Sl"lm1 - S;lm2 )X +

)
|Sz ||)_+_}b

max 2

| R e
JrE(mlS1 'm, —m/,S,'m, +1In
1
where x = (x1,x2,...,%,)' — features vector, n — features space dimensionality, m;
— mathematical expectation vector for a features of class i,i=1, 2;
S; = M[(x—m;)(x—m;)'] — covariance matrix for class i (M[ ] — mathematical
expectation operation). S;' — matrix inverse to S;, |S;| — matrix determinant S;,

Amax — classification threshold providing the highest criterion probability of
correct recognition (PCR) training sample objects.

The paper investigates the informativeness of the following feature
space, formed on the basis of the transient functions of the first, second, and
third orders of the third degree Volterra model (N = 3). A formal description of
the features is described in Table 1 — Table 4.

Table 1
Investigated heuristic features — integral of the transient functions
# | Features Formal definition
M
1 X1 X = > |y (m)
m=1
M
2 X2 X, = Z‘hz (m,m)‘
m=1
M
3 X3 x3 :z‘h3(mamsm)‘
m=1

Table 2
Investigated heuristic features — the argument and value at maximum derivative of the
transient functions

# | Features Formal definition

1 X4 X, = maxflzl' (m)

2 Xs x; = argmax A, ()

3 X6 x, =maxh, (m,m)

4 X7 x, = argmax h, (m, m)
5 Xs Xy =max h; (m,m,m)
6 Xo x, = argmax h, (m, m, n)
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Table 3
Investigated heuristic features — the argument and value at minimum derivative of the
transient functions

# Features Formal definition
1 X10 Xjp = min ﬁl (m)
2 X11 X, = argmin ill (m)
3 X12 X}, = min hém(m:m)
4 X13 X, = argminh;m(m,m)
5 X14 X,, =minh, (”rjn,m,m)
6 Xis x,5 = argmin i, (m, m,m)
Table 4
Investigated heuristic features — the argument and value at the maximum transient
response
# | Features Formal definition
1 X16 X6 = max‘hl (m)‘
2 X17 X,, = arg max‘h1 (m)‘
3 X8 X;g = max‘h2 (m,m)‘
4 X19 Xy = argmax‘h2 (m,m)‘
5 X20 Xy = max‘h3 (m,m,m)‘
6 Xo1 X, =arg max‘h3 (m,m, m)‘

Results of the research. Results of the informativeness studies of
features from Tables 1 — 4 are presented below. The analysis of the reliability
of personality recognition in the space of features calculated on the basis MTF
consists in forming various combinations of features and evaluating their
informativeness based on the classification results on the data sample under
study using criterion PCR. Thus, all possible pairs of features were
investigated by the exhaustive search method. For studies of the
informativeness, the features presented in the tables 1 — 4 are used.
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Bayesian classifier of individuals in two-dimensional features space is
provided of the maximum recognition reliability (P) at the combinations by
the following of the features:

[xé = max h, (m,m) & x,, = min h,(m,m, m)}

or

(xg = max hy(m,m,m) & x,, = min h, (m)} ,
or

{xw = m”%n h(m) & x,, = ma x|h1 (m)|} ,
or
{xw = min h(m) & x, = m3X|h2 (m, m)|J ,

or

(xlo = min h(m) & x,, = mnflx|h3(m,m, m)|} ,
or

[xlo = mmi nh,(m) & x,, = arg ma x|h2 (m, m)|J ,
yields the PCR P=0.9211;

[xé = max hy(m,m) & x,, = min hy (m)} ,
yields the PCR P=0.9474;

(xlo =min h(m) & x,, = min hy(m,m, m)} ,

yields the PCR P=0.9737.

For the task of analysing robustness of feature spaces informativeness,
random samples from Gaussian distribution were created where the standard
deviation of the distribution is equal to the product of the average of a feature
vector and level noise (1 and 5 %). The results of robustness analysis are
shown in Table 5 and Fig. 5.
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Thus, these features provide robustness both at small and large noise
rates.

The location of the objects of the training sample in the space of features
yielding the best results is shown in Fig. 6 — Fig. 8.

Table 5
Values of PCR (%) for feature spaces at different noise level

Noise
X10, X14|X6, X10|X6, X14|X8, X10|X10, X16|X10, X18|X10, X20|X10, X19
level’ % b b b b b b b b

0 97.37 194.74192.11 |92.11 | 92.11 | 92.11 | 92.11 | 92.11
1 97.37196.05190.35|92.11 | 91.67 | 92.98 | 92.11 | 89.47
5 92.98 |91.2382.89| 88.6 | 89.47 | 92.11 | 90.35 | 90.79

100 B x13,x15
B x11,x13

x11, x15

75 B x12,x13
B x13,x16

W x13,x17

50 W x13,x18
W x13, x20

PCR

25

0% 1% 5%

Noise level

Fig. 5. Informativeness of features sets under the influence of different
noise level

The most noise-robust feature spaces are as follows:

[xm =minhk (m) & x,, = minh;(m,m,m)J ,
[xlo = min fy (m) & x,4 = maX|h2 (m, m)@ )

[xm = min A, (m) & x,, = max|h, (m,m,m)|} .
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Fig. 6. The location of the objects of the training
set in the space of features xio and x4
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Fig. 7. The location of the objects of the training
set in the space of features xjo and x13
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Fig. 8. The location of the objects of the training
set in the space of features x10 and x29

Conclusion. A new method of biometric identification is proposed
formed on the determination of integrated Volterra models of the human OMS
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based upon experimental research "input-output" using innovative eye tracking
technology. There is data of two respondents applied in experimental studies.
More individuals' data will be involved in future study to expand the research
base.

The first, second and third orders transition functions of the OMS were
determined based on the data received using the Tobii Pro TX300 eye tracker
[30]. Since there is a substantial difference between the diagonal intersections
of the second and third order transition functions of two individuals, they can
be used for feature space forming to build statistical classifiers for identity
recognition. As a result, a pair of features was selected that are resistant to
computational errors, which gives a high result of the probability of correct
recognition.

References:

1. Resmi K.R., and Raju G. (2020), An empirical study and evaluation on automatic ear
detection, International Journal of Computing, 19 (4), pp. 575-582.

2. Cherrat E.M., Alaoui R., and Bouzahir H. (2020), Score fusion of finger vein and face for
human recognition based on convolutional neural network model, Infernational Journal of
Computing, 19 (1), pp. 11-19.

3. Sachenko Paliy, A., Kurylyak Y., Boumbarov O., and Sokolov S. (2009), Combined
approach to face detection for biometric identification systems, Proceedings of the 5th IEEE
International Workshop on Intelligent Data Acquisition and Advanced Computing Systems:
Technology and Applications, IDAACS, pp. 425-429.

4. Labati R.D., Genovese A., Muifioz E., Piuri F., Scotti F., and Sforza G. (2016),
Computational Intelligence for Biometric Applications: a Survey, International Journal of
Computing, 15 (1), pp. 40-49.

5. Friedman L., Rigas 1., Abdulin E., and Komogortsev O.V. (2018), A novel evaluation of
two related and two independent algorithms for eye movement classification during reading
Affiliations. Behav Res Methods, 50 (4).

6. Stuart S., Hickey A., Vitorio R., Welman K., Foo S., Keen D., and Godfre A. (2019), Eye-
tracker algorithms to detect saccades during static and dynamic tasks: a structured review
Physiol Meas. Feb. 26.

7.Lai M.-L., Tsai M.-J., Yang F.-Y., Hsu C.-Y., Liu T.-C., Lee S. W.-Y., Lee M.-H., Chiou
G.-L., Liang J.-C., and Tsai C.-C. (2013), A review of using eye-tracking technology in
exploring learning from 2000 to 2012, Educational Research Review, Vol. 10, pp. 90-115.

8. Brasil R.A., Andrade J.O., and Komati K.S. (2020), Eye Movements Biometrics: a
Bibliometric Analysis from 2004 to 2019, International Journal of Computer Applications,
Vol. 176, No.24, pp. 1-9.

9. Van Renswoude D. R, Raijmakers M. E J., Koornneef A., Johnson S. P., Hunnius S., and
Visser I. (2018), Gazepath: An eye-tracking analysis tool that accounts for individual
differences and data quality, Behavior Research Methods, Vol. 50 (2), pp. 834-852.

10. Wang D., Mulvey F. B., Pelz J. B. and K. Holmgvist. (2017), A study of artificial eyes for
the measurement of precision in eye-trackers, Behavior Research Methods, Vol. 49 (3),
pp- 947-959.

11. Quaia C., and Optican L.M. (2003), Dynamic Eye Plant Models and the Control of Eye
Movements, Strabismus, Vol. 11, pp. 17-31.

54



BicHuk HauyioHanbHo20 mexHiyHo20 yHisepcumemy "XI1I", 2021, Ne 2 (6)
ISSN 2079-0031 (Print) ISSN 2411-0558 (Online)

12. Kasprowski P., and Ober J. (2004), Eye Movements in Biometrics, European Conference
on Computer Vision, Prague, Czech Republic, pp. 248-258.

13. Silver D.L., and Biggs A.J. (2006), Keystroke and EyeTracking Biometrics for User
Identification, International Conference on Artificial Intelligence (ICAI), Las Vegas, NV,
USA, pp. 344-348.

14. Cantoni V., Galdi C., Nappi M., Porta M., Riccio D. (2015), Gant: gaze analysis technique
for human identification, Pattern Recognition, Vol. 48, pp. 1027-1038.

15. Sachenko A., Banasik A., and Kapczynski A. (2009), The concept of application of fuzzy
logic in biometric authentication systems, Advances in Soft Computing , Vol. 53, pp. 274-279.

16. Yoon H.-J., Carmichael T.R., and Tourassi G. (2014), Gaze as a biometric, SPIE Medical
Imaging, San Diego, California, United States.

17. Karpov A.V., and Komogortsev O.V. (2012), Aspects of matlab usage on computational
cluster for solving of biometrics problems, ISSN 2222-8896, No. 1 (16), pp. 42-48

18. Komogortsev O.V., Holland C. D., Jayarathna S., and Karpov A. (2013), 2D linear
oculomotor plant mathematical model: verification and biometric applications, ACM
Transactions on Applied Perception, 10 (4), pp. 1-18.

19. Komogortsev O.V., Holland C.D., Karpov A., and Price L.R. (2015), Biometrics via
Oculomotor Plant Characteristics: Impact of Parameters in Oculomotor Plant Model, ACM
Transactions on Applied Perception, pp. 1-14.

20. Lohr D.J., Friedman L., and Komogortsev O.V. (2019), Evaluating the Data Quality of Eye
Tracking Signals from a Virtual Reality System: Case Study using SMI's Eye-Tracking HTC
Vive. arXiv e-prints, art. arXiv:1912.02083v1.

21. Griffith H.K., Katrychuk D., and Komogortsev O.V. (2019), Assessment of Shift-Invariant
CNN Gaze Mappings for PS-OG Eye Movement Sensors, [EEE/CVF International
Conference on Computer Vision Workshop (ICCVW).

22. Pavlenko V., Salata D., Dombrovskyi M., and Maksymenko Y. (2017), Estimation of the
multidimensional transient functions oculo-motor system of human, Mathematical Methods
and Computational Techniques in Science and Engineering: AIP Conf. Proc. MMCTSE, UK,
Cambridge, Vol. 1872, Melville, New York, pp. 110-117.

23. Shamanina T.V., Pavlenko V.D., and Chori V.V. (2021), Biometric Method of Personality
Authentication based on the Eye Tracking Data, Herald of the National Technical University
"KhPI'". Subject issue: Information Science and Modelling, Kharkov: NTU "KhPI", No. 1 (5),
pp- 142-152.

24, Pavlenko V.D., Shamanina T.V., and Chori V.V. (2021), Nonlinear Dynamics
Identification of the Oculo-Motor System based on Eye Tracking Data, International Journal
of Circuits, Systems and Signal Processing, Vol. 15, pp. 569-577. DOL:
10.46300/9106.2021.15.63.

25. Pavlenko V.D., Shamanina T.V., and Chori V.V. (2021), Identification of the oculo-motor
system in the form Volterra model based on eye-tracking data, EPJ Web of Conferences,
Vol. 248, 01009 (MNPS-2020), pp. 1-6.

26. Pavlenko V., Pavlenko S.. and Speranskyy V. (2014), Identification of Systems using
Volterra Model in Time and Frequency Domain. In book V. Haasz and K. Madani (Eds.).
Advanced Data Acquisition and Intelligent Data Processing, River Publishers, pp. 233-270.

27. Pavlenko V., Ivanov 1., and Kravchenko E. (2017), Estimation of the Multidimensional
Dynamical Characteristic Eye-Motor System, Proceedings of the 9th IEEE Int. Conf. on
Intelligent Data Acquisition and Advanced Computing Systems: Technology and Applications
(IDAACS’2017), Bucharest, Romania, 2017, Vol. 2, pp. 645-650.

28. Pavlenko V.D., and Pavlenko S.V. (2018), Deterministic identification methods for
nonlinear dynamical systems based on the Volterra model, Applied Aspects of Information
Technology, No 01 (01), pp. 9-29.

55



BicHuk HauyioHanbHo20 mexHiyHo20 yHisepcumemy "XI1I", 2021, Ne 2 (6)
ISSN 2079-0031 (Print) ISSN 2411-0558 (Online)

29. Doyle F.J., Pearson R.K., and Ogunnaike B.A. (2002), Identification and control using
Volterra models, Germany: Springer Publ, 314 p.

30. Pavlenko V., Milosz M., and Dzienkowski M. (2020), Identification of the oculo-motor
system based on the Volterra model using eye tracking technology, 4th Int. Conf. on Applied
Physics, Simulation and Computing (APSAC 2020), Rome, Italy. Journal of Physics:
Conference Series, Vol. 1603. — IOP Publishing, 2020, pp. 1-8.

The article was presented by Dr. Tech. Sciences, prof. NTU "KhPI" A.A. Serkov.
Received 10.12.2021

Chori Vladyslav, Graduate student

Odessa National Polytechnical University

Ave. Shevchenko, 1, Odessa, Ukraine, 65044

Tel./phone: +3(8-096) 611-71-21, e-mail: vladyslav.chori@gmail.com
ORCID ID: 0000-0001-7823-8383

Shamanina Tatiana, Graduate student

Odessa National Polytechnical University

Ave. Shevchenko, 1, Odessa, Ukraine, 65044

tel./phone: +3(8-096) 959-65-65, e-mail: tatanatv8@gmail.com
ORCID ID: 0000-0002-3857-1867

Pavlenko Vitaliy, Dr.Sci.Tech, Professor

Odessa National Polytechnical University

Ave. Shevchenko, 1, Odessa, Ukraine, 65044

tel./phone: +3(8-048) 705-8-436, e-mail: pavlenko_vitalij@ukr.net
ORCID ID: 0000-0002-5655-4171

56



BicHuk HauyioHanbHo20 mexHiyHo20 yHisepcumemy "XI1I", 2021, Ne 2 (6)
ISSN 2079-0031 (Print) ISSN 2411-0558 (Online)

YIK 681.5.015.52

IoOynoBa kiacupikaTtopa B cHCTeMi pO3NMi3HABAHHSA OCOOMCTOCTI HA
ocHOBi n1aHux aiitpekinra / Yopi B.B., lllamanina T.B., IlaBnenko B.J. / BicHuk
HTY "XIII". Temaruuyumii Bunyck: IHpopmaruka i MozaemtoBanHsa. — Xapkis: HTY
"XIII". —2021. — Ne 2 (6). — C. 44— 58.

Y crarri TpONOHYEThCS HOBHM MeTon  OioMeTpuuHOi  imeHTHdikartii
KOPHUCTYBadiB KOMI'IOTEPHUX CHCTEM, IO TPYHTYETHCS Ha BH3HAYCHHI 1HTErpaabHOL
mogneni Bonbreppu okyno-motopHoi cuctemu (OMC) mroauHU 32 JaHUMH
EKCIICPUMEHTAIEHOTO JOCHIDKCHHS "BXi-BUXiA" 3 BUKOPUCTAHHSM 1HHOBAIIIHOT
TEXHOJIOT] alTpekinry. 3a gomomororo aitpekepa Tobii Pro TX300 orpumani maHi
Biarykie OMC Ha TECTOBiI BI3yalbHI CTHUMYJH, IO BiIOOpa)kalOThCS y BHUTIISIL
SICKpaBUX TOYOK Ha €KpaHi MOHITOpa KOMIT I0Tepa Ha Pi3HUX BiJICTaHAX BiJ CTApPTOBOI
mo3uIlii y HampsaMmKy "mo ropu3oHTam". Ha OoCHOBI OTpUMaHWX TaHWUX BHU3HAYCHO
nepexiaHi QyHKII mepuoro, Apyroro ta Tperhoro mopsakie OMC mias aBox ocio.
Hns moOynoBu kimacudikaropa OCOOMCTOCTEH MOCHIIKYETbCA 1HPOPMATHBHICTH
3aIpONOHOBAaHUX EBPUCTHYHHX O3HAK, 10 BU3HAYAIOTHCS HA OCHOBI 0araTOBUMipHHUX
mepeximHuX (QYHKIH, 3a MMOKa3HUKOM BIPOTITHOCTI MPAaBMJIHLHOTO PO3Ii3HABAHHSI
(BITP). BcranoBneHo mapu O3HaK, CTIHKMX 1O OOYHMCIIOBAILHUX MOXHOOK, fKi
MaroTh BUCOKHUM moka3Huk BIIP — B intepBami 0,92 - 0,97. In.: 8. Tabn.: 5. bibmiorp.:
30 Ha3s.

KirouoBi cioBa: OioMeTpuyHa 1meHTH(IKAIlisA; PO3IMi3HABAHHS OCOOMCTOCTI,
Monens  BombTeppu;  OKyJlO-MOTOpHa  CHCTEMa;  TEXHOJIOTiA  aWTpeKiHra;
iH(pOpMaTHUBHICTh 03HAK; KJTacH(iKaIisl.
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[ocTpoenne kiaccupukaTopa B CHCTeMe PACIO3HABAHUS JUYHOCTH HA
ocHoBe JaHHbIX aiiTpexkunra / Yopu B.B., lllamanuna T.B., IlaBaenxo B.JI. //
Bectauk HTY "XIIN". Tematudeckuii Beimyck: MHpopMaTuka U MOAEIHpPOBAaHHE. —
XapopkoB: HTY "XIIN". —2021. — Ne 2 (6) . — C. 44 — 58.

B crathe mnpennaraeTcss HOBBIM METOJ OHOMETPHYECKON HIACHTU()UKALIUN
MOJTb30BATeNIell  KOMITBPIOTEPHBIX ~ CHUCTEM, OCHOBAaHHBIM Ha  OMNpEIeNeHUH
MHTErpaIbHONH Moaenu Bonbreppsl okyno-motopHoi cucteMbl (OMC) uenoBeka 1o
JAHHBIM DJKCIIEPUMEHTAIBHOTO WCCIENOBaHMUS '"BXOA-BBIXOA" C WCHOJIH30BAHHEM
MHHOBALIMOHHOM TexHoyoruu anrpekunra. C momoineio aiitpexepa Tobii Pro TX300
NOJy4YeHbl JaHHble OTKIMKOB OMC Ha TecToBble BH3yaJbHBIE CTUMYIIBI,
oroOpakaeMble B BHIE SPKHX TOYEK Ha dKpaHE MOHHMTOpAa KOMIIBIOTEpa Ha PazHBIX
PACCTOSIHHSIX OT CTApTOBOW IMO3WIIMM B HANpaBieHUH "o ropu3oHTann". Ha ocHOBe
MONTyYeHHBIX JAaHHBIX OIpEIeNIeHbl TepeXxoaHble (YHKIUM TEPBOTO, BTOPOTO U
Tpersero mopsiakoB OMC mns nByx uenoBek. Jlnsi mocTpoeHHs KiaccUHKaTopa
JUYHOCTEH  WCClieyeTcss HMH(POPMATUBHOCTh MPENJIOKEHHBIX  3BPUCTUYECKUX
NPU3HAKOB, OIpPEENsIeMbIX Ha OCHOBE MEPEXOJMHBIX (YHKIHH 10 IOKA3aTeNro
BEPOSTHOCTH IpaBuibHOTO pacnio3HaBanus (BIIP). YcranosneHs! mapsl MpU3HAKOB,
YCTOMYMBBIX K BBIYMCIUTEIFHBIM IMOTPELUIHOCTSM M UMEIOLIMM BBICOKHH MOKa3aTelb
BIIP — B maTepBane 0,92 - 0,97. Un.: 8. Tabxn.: 5. bubmwmorp.: 30 Ha3B.
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Building a classifier in the personality recognition system based on eye
tracking data / Chori V.V., Shamanina T.V., Pavlenko V.D. // Herald of the
National Technical University "KhPI". Subject issue: Information Science and
Modelling. — Kharkov: NTU "KhPI". —2021. — Ne. 2 (6). — P. 44 — 58.

The article proposes a new method of biometric identification of computer
systems users, based on the determination of the integral Volterra model of the human
oculo-motor system (OMS) according to experimental research "input-output" using
innovative eye tracking technology. With the help of the Tobii Pro TX300 eye
tracker, the data of OMC responses to test visual stimuli were obtained, displayed as
bright dots on the computer screen at different distances from the start position in the
"horizontal" direction. Based on the data obtained, the transition functions of the first,
second and third orders of the OMS for two people were determined. To construct a
personality classifier, the informativeness of the proposed heuristic features,
determined on the basis of the transition functions in terms of the probability of
correct recognition (PCR), is investigated. Pairs of features are established that are
resistant to computational errors and have a high PCR value - in the range 0.92 - 0.97.
Fig.: 8. Table: 5. Bibliography: 30 items.

Keywords: biometric identification; personality recognition; Volterra model;
oculo-motor system; eye tracking technology; informativeness of features;
classification.

58



