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PROBLEM FORMULATION ON DRIVER’S
CONSIDERATION IN EMPIRICAL-STOCHASTIC MODELS
' OF TRAFFIC FLOW

H.K. Mustafayev, postgraduate,
E.M. Getsovich, Professor, Doctor of Technical Sciences
Kharkiv National Automobile and Highway University

Abstract. The method of obtaining experimental data needed for the implementation of the
previously proposed method of takmg a d) ‘iver into consideration in empzrlcal stochasnc models of
traffic flow is proposed. :

Key words: empirical-stochastic model, traffic flow, coefficient of driver s decisiveness.

IIOCTAHOBKA 3AJIAYT YPAXYBAHHS BOJISI B EMIIPHKO-
CTOXACTHYHHX MOJEJISIX TPAHCHOPTHHX IOTOKIB

_ I.X. Mycradjaces, acnipanr,
€.M. FenoBny, npodecop, IOKTOP TeXHiTHMX HAYK
Xapkiscoiuil Hationaasuuii asToMo0iNLH0-10poXHIN YHISEPCHTET

Anomayia. 3anpononosana memoouxa ompuUManHs érccnepmaenmwzbnw danuyx, Heobxio-
HUX ORA peanizayii pawiuie 3aNPoNoHO8AHO20 Cnocoby ypaxyeanus 800l & emMipuKo-cmoxac-
PIUYHUX MOOENSIX MpAHCNOPMHUX NnomoKis. '

Kniouoel cnoea: emnipuxo-cmoxacmuyura mooders, MpaHcnopmmuii NOMIX, xoegb YiCHm
piugywocnii 800iA. :

The growth of tension in the operation of the transport systems of large cities
causes a necessity for continuous improvement in technological means of road traffic
management (RTM) in the direction of the creation of the Automatic Traffic Control
System (ATCS) for a large part of the road network of city, for example, a central
business district, which should maximally use not only separate areas, but also the
entire Road Network (RN). The most difficult task of the creation of the ATCS is the
development of the software of the controller because of contradictory requirements:

e sufficient accuracy of the models of traffic flows;

e a need for the prediction of the situations progress on the areas of a road
network and the identification of problem areas;

e a number of areas of a road network;

¢ a number of mmultaneously movmg objects ( tens of thousands . :

e aneed to select in real time the best optrcm from dozens of options of road
traffic management. X
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At present, there
transport flows:

- ® microscopic models that
Interaction in flows [2,4-7]; P
¢ mesoscopic models [3, 7 - ;
e e [3, 7] as an attempt to unite the advant
Macroscopic models i
. ] are simple enough, b i
s ple £h, but from the point of vj i
i d?s ('l:lra\:e a numbe{' of significant shortcomings. I?irstly thele“(; Mg
ete and continuous flows that are common fo a c;ity’sy 0drlot e
road network

ages of macro

Bas soscopic model can lead
Scopic models rather than their

. ting accuracy and - ;
driver ¢ i Y and responsiveness, ;
an be introduced by the coefficient of decisiveness as follogge[;])?hawor i

el
T‘i"

h. £ & q 9

Since the decisi : ffic flow
>cisi : at pres
S dver}e_ss of driver may be different when sc}ecﬁng?ﬂr'aenlzt‘t
) 2 a cecision to perform a maneuver. a ‘ AR
into separate tasks: » 8 general task can be divided

102

1.When driving in a "package": : >

e choice of the speed of the first vehicle in the."package" by driver;
e choice of the distance by drivers of _fdllowing vehicles;

e choice of lanes ( when alternatives are available);. . .

e making a decision to overtake. B

2. At the i;ntr; fgée' to the main road on congested crossroads:

e turn to the right; '

e when crossing an intersection;

e turn to the left.
Basic statistical data to make the probability distribution of decisiveness

coefficients for all the above separate tasks can be generated by processing the video |
images of movements of real traffic flows on the road network of cities. Video image
should be obtained with different intensity of traffic as it can be assumed with a high
degree of probability that the heavier the intensity of traffic, the higher the

decisiveness of drivers. :
The further choice of the decisiveness coefficient of a specific driver (a

moving object) can be made on the basis of the distribution of probability values of
decisiveness coefficients using any "random number generator" on the well-known

procedure. : _
Since video imagery and statistical data on the proposed method of taking into

account the impact of drivers on the movement of transport flows are based on a real
combination in the overall flow of vehicles with drivers with a different degrees of
decisiveness, it can be expected that it will increase the accuracy of modeling in
contrast to the models where the model, of an "ideal" or "average" driver are used.
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