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Abstract. The relevance of the study was driven by the need to improve the efficiency of urban traffic flow regulation
in order to enhance the environmental situation, reduce congestion,and stimulate economic development. Modern
traffic control methods based on fixed traffic light schedules are unable to adapt to atypical and unpredictable
road situations. The aim of this study was to develop a traffic flow management model based on fuzzy logic
methods. The research methodology involved the construction of a fuzzy inference model that transforms input
parameters (traffic intensity, waiting time, accident data) into linguistic variables and automates decision-making
processes for traffic light settings. Simulation modelling of the system’s operation under various traffic and weather
conditions was carried out using the developed model. An adaptive traffic flow control system was developed that
can respond in real time to changes in road conditions. It was established that implementing the proposed model
reduces the average vehicle waiting time by 25%, decreases the number of vehicles stopping at intersections by
7%, and increases the number of vehicles passing through intersections by 6%. The efficiency of the proposed
system was analysed in comparison with standard traffic light control methods. The potential for expanding the
model’s functionality was evaluated, particularly to incorporate additional input parameters such as prioritisation
of public transport, pedestrians, and emergency services. The practical value of this study lies in the possibility of
applying its results by professionals in urban planning, intelligent transportation systems, and traffic logistics to
optimise the operation of traffic signal systems in urban areas

Keywords: intelligent regulation; adaptive control; fuzzy inference algorithms; urban mobility; traffic signal
automation; linguistic variable

INTRODUCTION

Every year, cities face a significant increase in the num-
ber of vehicles, leading to increased traffic flows and
road congestion. Traffic congestion was a critical issue
that needed to be addressed to improve the economic
prosperity of any country. Traditional traffic manage-
ment mechanisms, such as fixed-time traffic light sys-
tems, are insufficient to solve the growing problem of

heavy congestion due to the increase in the number of
vehicles on the roads. The specificity of this problem
was that traffic flow management was very often asso-
ciated with unclear or not fully defined circumstances.
Traffic management was closely related to parameters
such as time, day, season, weather and unpredicta-
ble circumstances. By controlling traffic lights, it was
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possible to create conditions for the best throughput
capacity at intersections.

The article by P. Michailidis et al. (2025) considered
the approach to traffic management using Reinforce-
ment Learning (RL) as a promising, data-driven solution.
RL allows the system to independently learn optimal
actions in real time based on rewards for achieving cer-
tain goals, such as reducing congestion or waiting times.
The article presented a comprehensive characterisation
of reinforcement learning technologies in the context
of traffic light control, with a detailed classification of
methods by type of RL algorithms, agent architecture
(in particular multi-agent approaches), reward system
design, baseline methods for comparison, road network
types, and simulation platforms. The authors systema-
tised modern approaches, outlining the key technical dif-
ferences between them and how they are implemented.

In their work, N. Kumar et al. (2021) noted that tra-
ditional traffic light control systems based on fixed
time intervals or time of day are often ineffective in
dynamic traffic conditions, especially during accidents,
traffic jams, or other atypical situations. To solve these
problems, the authors proposed using fuzzy logic-based
systems that allow for adaptive responses to changes in
traffic conditions. Fuzzy logic makes it possible to for-
malise subjective assessments of the state of an inter-
section, such as “high traffic density” or “reduced visibil-
ity due to weather conditions,” using linguistic variables
and fuzzy sets. The advantages of such systems lie in
their ability to quickly adapt to changes in traffic flows,
which provides more effective regulation compared to
traditional methods. At the same time, as in previous
studies, the authors pointed out the disadvantages: the
need for careful tuning of fuzzy models and training of
personnel for their implementation and maintenance.
Unlike classical systems, which are standardised and do
not require additional configuration, fuzzy logic-based
systems require integration with motion sensors and
software, which can complicate their implementation
in urban environments.

The application of fuzzy logic in the process of
managing traffic flows in cities has been published in
several scientific works. The article by M.S. Bhatia &
A.Aggarwal (2020) presented a traffic light timing con-
trol system that adapts to real traffic based on three
parameters: queue length, vehicle arrival rate, and peak
hour intensity. The authors implemented a fuzzy con-
troller that allows the green phase time to be flexibly
changed to 28 seconds instead of a fixed 60 seconds.
Compared to traditional systems, the new approach
provided an improvement of 6-47% depending on the
traffic situation. In a study by Y. Bi et al. (2024), an intelli-
gent traffic light control system based on second-order
fuzzy logic and reinforcement learning algorithms was
proposed. The developed approach made it possible to
effectively reduce delays and queue lengths in traffic
flow by adapting to dynamic changes in traffic inten-
sity. The authors emphasised the advantages of using

second-order fuzzy logic to handle uncertainties in in-
put data and improve real-time decision-making.

Among Ukrainian authors, the work of V. Gandry-
bida et al. (2024) was considered, which examined
modern methods of automated traffic control based
on fuzzy logic, which allow processing incomplete or
inaccurate information - a characteristic feature of dy-
namic road conditions. The authors evaluated the pros-
pects and challenges of introducing fuzzy logic into
transport system management to improve road traffic
efficiency and safety. Particular attention was paid to
integration with intelligent transport systems, artificial
intelligence and Internet of Things technologies. The
article by V. Shevchenko (2023) presents the priorities
for the development of a network of local traffic light
objects in Ukrainian cities. The author analysed modern
traffic light control methods, in particular adaptive and
coordinated control, and compared their effectiveness.
It was found that the combined use of both approach-
es provides significantly better results than the use of
each separately. This indicates the feasibility of coordi-
nating traffic lights as a priority direction for the devel-
opment of traffic management systems in cities.

The article by A. Agrahari et al. (2024) provides a
comprehensive review of adaptive traffic light control
systems based on artificial intelligence. The authors
classified the approaches according to the number of
intersections and the methods used, in particular fuzzy
logic, metaheuristic algorithms, dynamic programming,
reinforcement learning,and hybrid models. The analysis
showed that such systems can significantly reduce traf-
fic delays, improve traffic efficiency, and reduce harm-
ful emissions. Another approach was demonstrated by
M. Li et al. (2025), who created a two-stage fuzzy mod-
el called FuzzyLight that works in noisy or incomplete
data conditions. In real-world experiments, the system
improved intersection efficiency by 48%, demonstrating
its reliability even in unstable environments. The aim
of the study was to improve the process of managing
traffic flows in cities by increasing the throughput of a
controlled intersection or a single traffic light.

MATERIALS AND METHODS

In this study, the structure of the fuzzy controller shown
in Figure 1 was used to better understand the princi-
ples of its operation, the relationships between indi-
vidual blocks, and the methods of processing input and
output data in the control process.

A fuzzy control model based on a system of rules
that operate with fuzzy logical variables and imple-
ment a fuzzy logical inference mechanism for decision
making. A fuzzy logic controller describes the control
protocol using “if-then” rules. The necessary parameter
values are fed into the controller. These are the values
that the controller must maintain during its operation.
The error value is calculated using an adder, which
is usually obtained as the difference between the re-
quired value and the output signal. The error is sent
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to the controller, which calculates the error values of
three components: proportional, integral and differen-
tial. The generated signal is transmitted to the control
element, which directly affects the parameters. In this

V. Varnava & O. Silagin

case, it is the green traffic light signal time. The result
of the operation directly affects the values of the con-
trolled parameters. This new value is transmitted back
to the input to determine the new error value.

Pre-processing |————* Fuzzification > Rule base
|
|
|

Data output |———| Defuzzification > Interface

i

Figure 1. General structure of a fuzzy controller

Source: developed by the authors

As shown in Figure 2, if at a given moment in time the
traffic light is green for the north and south sides of the
intersection, these will be the sides of passing vehicles,
while the west and east sides will be considered the wait-
ing sides, and vice versa. The output fuzzy variable will be
the green light duration on the passing sides. Thus, based
on current traffic conditions, fuzzy rules can be formulated

so that the output of the fuzzy controller increases or does
not increase the current green light time. If the current
green time is not extended, the traffic light status will im-
mediately change to another status, allowing traffic from
the alternative phase to move. During adverse weather
conditions, in this case fog, the green signal time will also
be increased for safety reasons.

Weather condition data iot.m.ter

rriving

Waiting
1t

»

Rule base |<«——| Fuzzy controller « -
—
\—> Traffic light interface e

Figure 2. Structure of a traffic light controller based on fuzzy output

Source: developed by the authors

In the proposed fuzzy logic signal controller, three
fuzzy input variables are selected, namely: the number
of vehicles arriving at the intersection or the number
of vehicles passing during the green light (Arriving Ve-
hicles), the number of vehicles waiting in queue at the
intersection, or the number of vehicles waiting during
the red light (Queuing Vehicles), weather change (Hu-
midity or Fog). The duration of the green light is the
output variable, which provides the necessary exten-
sion time for the green light on the arrival side. The
triangular shape of the membership functions repre-
senting fuzzy numbers was chosen because it is often
used in many applications due to its computational
efficiency. A graphical representation of the member-
ship functions of the input and output variables is
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shown below. The volumes of arriving and queuing
traffic have (Low - L, Medium - M, High - H) vehicles,
as well as the weather factor fog has (Low - L, Medi-
um - M, High - H) and the duration of the green time
has (Short - S, Medium - M, Long - L).

For input fuzzy variables for arriving vehicles and
vehicles in the queue, the x-axis is the number of ve-
hicles; for fog, it is the visibility range in metres, and
the y-axis for all input variables varies from 0 to 1. The
result of the output fuzzy variable is the duration of
the signal, which will be extended in seconds. To im-
plement the fuzzy logic inference module, the scikit-
fuzzy package was selected - a set of tools for manip-
ulating fuzzy logic devices in the Python programming
language. This package simplifies the creation of fuzzy
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variables, term formation, rule-based formation, and
the fuzzification process.

Based on the formed knowledge base, a three-di-
mensional surface of the control module solution can
be constructed. The graphical representation of the
surface of the fuzzy logic inference module solutions
is an important tool for analysing the effectiveness
of intelligent control systems, in particular systems
based on fuzzy logic. Such a surface visualises the re-
lationship between the input linguistic variables and
the obtained output values, allowing the researcher
to better understand the behaviour of the system in
different traffic situations. The decision surface is
formed after the construction of the fuzzy logic in-
ference rule base, the phasing of the input data, the
application of the logical inference mechanism, and
the defuzzification procedure. In a three-dimension-
al graph, one axis represents the first input variable
(e.g.,the number of arriving vehicles), the second axis
represents another input variable (e.g., fog intensity),
and the third axis represents the result - the output
variable (the green light duration).

This approach allows for a visual check of the con-
sistency and logic of the rules that have been formed.
The researcher can identify potentially illogical or
overly abrupt changes in signal control that do not cor-
respond to the expected behaviour of the system. In

addition, graphical representation facilitates the opti-
misation of control rules to achieve better performance,
reduce congestion and increase intersection capacity.
The SUMO environment was chosen for testing traffic
flows. SUMO allows to simulate intermodal transport
systems, including road vehicles, public transport and
pedestrians. SUMO comes with a bunch of helper tools
that do things like route finding, visualisation, network
import, and emissions calculation. SUMO can be en-
hanced with custom models and provides various APIs
for remote control of the simulation.

RESULTS AND DISCUSSION

Table 1 presents the developed ranges of values for in-
put and output variables used in the fuzzy traffic light
control model. Specifically, the input variables are the
number of arriving and waiting vehicles, as well as the
fog level (visibility). The output variable is the green
light duration. For each variable, numerical ranges
and corresponding linguistic evaluations are specified:
“low”, “medium”, “high”.

Table 2 is created for the input variables (vehicles
and fog), the values are given as the number of cars
or visibility in metres, and the membership functions
range from O to 1. The output variable - the duration of
the green signal in seconds.

Table 1. Range of input and output variables

Arriving Vehicles Queued vehicle Fog Green light duration
. Linguistic . Linguistic Visibility Linguistic Duration Linguistic
Quantity variable Quantity variable (inm.) variable (in sec.) variable
0-10 Low 0-10 Low 1,000-1,500 Low 0-10 Short
7-25 Medium 7-25 Medium 400-1,200 Medium 8-30 Medium
20-50 High 20-50 High 50-500 High 25-60 Long

Source: developed by the authors

Table 2. Graphical representation of membership functions of linguistic variables

Functions Diagram
>
L M H
Low pol
Arriving Vehicles Medium
. No of vehicles
High ’ > X
0 7 1020 25 50
y
L M H
. Low o
Input Queued vehicle Medium
. No of vehicles
High > X
0 71020 25 50
y
L M H
Loyv 5
Fog Medium
. Weather variant
High > X
0 7102 25 50
y
S M L
. Short 1
Green light - 2
Output "9 Medium
duration L Signal time
ong > X
0 71020 25 50

Source: developed by the authors
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Based on three input variables, 27 fuzzy rules
were formed, which determine the logic of the sys-
tem’s functioning and allow obtaining the corre-
sponding value of the output variable, as shown
in Table 3. A three-dimensional decision surface of
the fuzzy control module was created, which visual-
ises the dependence between the input parameters

[7] surface Viewer: FUZZY RULES
File Edit View Options

queuingvehcle
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(e.g., the number of vehicles and the fog level) and
the output variable - the duration of the green traffic
light signal. This graphical representation, shown in
Figure 3, allows analysing the logic of the decisions
made, identifying possible errors in the system of
rules, and improving algorithms to increase the effi-
ciency of traffic management.

- (] X

50

10
arrivingvehicle

X (input): arrivingveh | Y (input):
L )

queuingveh v | Z (output)
|

Output E
Evaluate

Ref.input. NaNNaN775) ||[Plotpoints: 101 ||l Help Cose |
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Figure 3. Graphical representation of the decision surface of the fuzzy logic inference module

Source: developed by the authors

Table 3. Knowledge matrix for control by fuzzy logic inference module

Input

Output

Arriving Vehicles Queued vehicle

-
(o]
[la]

Green light duration

H
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Source: developed by the authors
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The goals and capabilities of this approach can be
significantly expanded, for example, by giving priority
to emergency and service vehicles. In addition, green
signals can be activated for pedestrians when public
transport arrives, which will significantly increase its
efficiency. This approach requires a more complex and
extensive set of rules, and the computational complex-
ity does not increase with this approach. Thus, without
compromising performance, there is the prospect of
improving the accuracy and reliability of the model’s
response and the allocation of resources to several
control elements for optimal use.

The results of the study presented in this arti-
cle demonstrated a significant improvement in the
efficiency of traffic flow management using a model
based on fuzzy logic. Specifically, the average wait-
ing time was reduced by 25%, the average number of
vehicles moving at the intersection increased by 6%,
and the number of vehicles stopped at the intersec-
tion decreased by 7%. These results demonstrate the
effectiveness of the proposed approach, especially in
changing weather conditions, such as fog,and variable
traffic intensity. A graphical representation of the test
results is presented in Figure 4.

Amount of moving vehicles per time step

17.57
15.07
12.57
10.07

7.57

Number of vehicles

5.07
257

0.07

— Fuzzy logic controlled traffic
— Fixed time controlled traffic

0 100

200
Time Step

300 400 500

Figure 4. Graphical representation of the results of testing the fuzzy logic inference module
in comparison with the classical traffic light control method

Source: developed by the authors

The graph in Figure 4 shows that in most iterations
at the intersection that used fuzzy logic to control the
green traffic light signal, the number of vehicles that
crossed the intersection was greater than at the corre-
sponding intersection that used time-based settings.
Comparing these results with other studies, it is worth
noting that in the work of M. Li et al. (2025), a two-
stage traffic light control system called FuzzylLight
was proposed, which combined fuzzy logic with com-
pression sensing and reinforcement learning methods.
The system showed a 48% improvement in traffic ef-
ficiency in real-world conditions at 22 intersections.
This demonstrates the potential of integrating fuzzy
logic with other artificial intelligence methods to
achieve better results.

The study by J. Alam & M.K. Pandney (2013) indi-
cates that there was also the problem of weather con-
ditions, which can be a critical factor in achieving the
set goal. The first systems that took weather conditions
into account were used in Germany and were imple-
mented on roads with frequent accidents caused by fog
or icing. Later, these systems were expanded to detect
and control traffic in order to increase road capac-
ity. These traffic control systems use several tracking
stations along the road. These stations use magnetic

sensors to detect traffic, as well as weather stations
that transmit data about the environment, road surface
conditions, and the air layer near the ground. A central
traffic control computer collects data transmitted from
section stations. The control strategy determines the
appropriate speed limit for each section. The problem
described can be solved using a fuzzy logic mechanism,
which allows a completely formal description of the
specific value of the number of vehicles and the error
value to be converted into a conditional variable. This
can be used to form a database of logical rules. This
allows to activate rules generated based on the error
value and change the error value to the previous one in
order to form a conclusion about the optimal behaviour
of the system at the next discrete moment in time.

In the context of implementing traffic flow control
systems based on fuzzy logic, it is important to com-
pare approaches in related fields of technology. In par-
ticular, A. Lazhenko & T. Bila (2020) investigated the
effectiveness of a fuzzy controller in domestic refrig-
eration technology. They found that although the sys-
tem reduces the duration of the transition process, it
also leads to an increase in the amplitude of deviation
and the appearance of static error. This result demon-
strates that fuzzy systems have certain compromises in
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accuracy that should be taken into account when adapt-
ing them to transport tasks.

Particular attention was paid to the influence of ex-
ternal risk factors related to road conditions. For exam-
ple, the work of V.A. Tsopa et al. (2023) analyses the spe-
cifics of assessing the risk of road accidents in freight
transport in difficult weather conditions. The authors
argue that factors related to fog, ice or reduced visibil-
ity are key in the formation of safe traffic algorithms
and must be taken into account in control systems.
This is consistent with the approach implemented by
this model, which adaptively changes the duration of
the green signal depending on the weather factor. In
addition, the results confirm that fuzzy logic is an ef-
fective means of decision-making under conditions of
uncertainty. This was also demonstrated in a study by
E.N. Allahverdiyev (2023), which proposed the use of
fuzzy models for selecting transmitters in gas measure-
ment systems with unstable input parameters. Similar
to traffic light control systems, this involves the need to
take into account fuzzy criteria and adapt the system to
current conditions, which indicates the broad versatility
of the fuzzy inference method in technical fields.

The problem of the inefficiency of traffic lights with
planned phase times is solved by using fuzzy logic with
fuzzy linguistic variables that are more convenient for
human perception. In a study by L.A. Zadeh (1996), a
theory of fuzzy sets was proposed as a means of resolv-
ing uncertainties in real-life situations, laying the foun-
dation for automated traffic light control based on fuzzy
logic. These systems use sensors to count traffic inten-
sity. In a study by V.M. Madrigal Arteaga et al. (2022), an
adaptive traffic light controller based on fuzzy logic
was developed, which uses only traffic intensity data
obtained from simple traffic counters. The system
showed competitive performance compared to the best
existing approaches, reducing technical requirements
and computational costs. This confirms the effective-
ness of using fuzzy logic even with limited input data.

Z. Fahrunnisa et al. (2024) presented an adaptive
traffic light control system that uses fuzzy logic based
on real-time vehicle detection using video surveillance.
The system reduced vehicle waiting times by approxi-
mately 21% compared to existing systems. This demon-
strates the potential of integrating computer vision with
fuzzy logic to improve traffic management. In a study by
S. Dasgupta et al. (2023), the use of digital twin technol-
ogy for adaptive traffic light control was proposed. The
system showed a reduction in control delays of 1% to
52% depending on the traffic level. This demonstrates
the effectiveness of using digital twins in combination
with fuzzy logic to improve intersection performance.

I. Zrigui et al. (2025) proposed an integrated
strategy for optimising urban traffic that combines
forecasting, adaptive signal control, and distribut-
ed communication. The system showed a significant
reduction in average waiting times in a realistic ur-
ban environment. This highlights the importance of a

Bulletin of Cherkasy State Technological University, Vol. 30, No. 3, 2025

V. Varnava & O. Silagin

comprehensive approach to traffic management that
takes into account various aspects of urban mobility.
Z. Kljai¢ et al. (2021) presented a fuzzy logic-based
traffic scheduling algorithm for reduced traffic cases.
The system showed a significant reduction in vehicle
queue lengths compared to traditional methods. This
confirms the effectiveness of using fuzzy logic in con-
ditions of variable traffic intensity.

Y.Inag & M.Arikan (2024) developed an intelligent
traffic light control system based on fuzzy logic, which
showed a 36.5% reduction in waiting time compared
to existing systems. This demonstrates the effective-
ness of fuzzy logic in real urban conditions. In a study
by H.Lin et al. (2022) presents an approach to optimis-
ing signals at urban intersections that combines fuzzy
logic with the differential evolution method, with the
aim of reducing transport delays and optimising sig-
nal times in adaptive mode. Effective performance on
real networks is noted, compared to traditional fixed
or adaptive control methods.

The study by M. Teerapun & W. Sumak (2024) pro-
posed a hybrid approach to traffic light control that
combines deep learning with reinforcement and fuzzy
logic. The model learns to optimise signal phases in
real time, taking into account complex road condi-
tions. This approach has improved traffic performance,
including reduced waiting times and fewer stops. The
results demonstrated the effectiveness of integrating
artificial intelligence with fuzzy methods for adaptive
urban traffic control. A study using deep learning with
reinforcement and fuzzy logic proposed a traffic light
control method that showed an 18.46% reduction in
average total waiting time compared to traditional
methods. This highlights the effectiveness of combin-
ing artificial intelligence methods with fuzzy logic to
improve traffic management.

Comparing the results of the study with the
above-mentioned works, it can be concluded that the
use of fuzzy logic in traffic flow management is an ef-
fective approach that allows adaptation to changing
traffic conditions and improves intersection efficiency.
These results, in particular a 25% reduction in aver-
age waiting time and a 7% reduction in the number of
stops, confirm the effectiveness of the proposed model.
Taking into account parameters such as the number of
vehicles waiting at the intersection, arriving traffic, and
weather conditions (fog) allows the system to adapt to
real traffic conditions, which is an important aspect for
improving urban mobility.

CONCLUSIONS

As a result of the research, a model for managing traf-
fic flows in cities based on fuzzy logic was developed
and implemented. The main aim of the research was
to increase the throughput capacity of intersections,
which was achieved through the use of a fuzzy log-
ic inference system for adaptive traffic light control.
The model identified key fuzzy variables: the number
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of vehicles waiting at the intersection, arriving traf-
fic, and weather conditions (fog). A corresponding rule
base was built to enable real-time decision-making.
The model was implemented using the Python pro-
gramming language and the scikit-fuzzy library. The
SUMO traffic simulator was used to verify the correct-
ness of the model. The simulation results showed that
the proposed system allows for a significant improve-
ment in traffic performance: the average waiting time
for cars was reduced by 25%, the number of vehicles
continuing to move without stopping increased by 6%,
and the number of those stopping at the intersection
decreased by 7%. A comparison with the classic ap-
proach (fixed traffic light intervals depending on the
time of day) confirmed the higher efficiency of the
fuzzy approach. The results of the study confirmed
the feasibility of implementing such systems in urban
infrastructure, particularly in conditions of variable

traffic intensity. In further studies, it is advisable to ex-
pand the number of input parameters to include infor-
mation about the presence of public transport, cyclists
and pedestrians, as well as the possibility of priority
passage for emergency services. A separate area for
future work includes the integration of fuzzy models
with Internet of Things sensors and machine learning
to improve the system’s adaptability to the dynamic
environment of megacities.
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AHoTauifa. AKTyanbHiCTb JOCNIOXKEHHS 3YMOBJIEHa HEOOXIAHICTIO MiABULLEHHS ePEKTUBHOCTI peryntoBaHHS
TPAHCMOPTHUX MOTOKIB Y MiCTax ANS MNONINWEHHS €KONOriYHOT CUTYaLii, SMEHLEHHS 3aTOPiB Ta CTUMYNIOBAHHS
€KOHOMiYHOro po3BuMTKY. Cy4acHi METOAM KepyBaHHS Ha OCHOBI PiKCOBaHMX rpadikiB poboTu CBiTNodOopiB He 34aTHi
a[lanTyBaTMCA L0 HECTAaHAAPTHMX Ta HenepeabavyBaHMX CUTYaLin Ha goporax. MeTor focnigkeHHs byna po3pobka
MofAeni KepyBaHH: TPaHCNOPTHMMU MOTOKaMU Ha OCHOBI BUKOPUCTAHHSA METOAIB HeYiTKoi noriku. Metogonoris
LocnigkeHHsa nepeabavana nobynosy MoLeni HEYITKOro NOriYHOrO BUCHOBKY, IKa A,03BOMSIE TPAHCPOPMYBATH BXiHI
napameTpu (iHTEHCMBHICTb pyXY, YaC OYiKYBaHHS, aBapiviHi Nofii) B NiHIBICTMYHI 3MiHHI Ta aBTOMaTU3yBaTK npouec
NPUAHATTS pilleHb WOoA0 HanawTyBaHb cBiTnodopiB. 32 JONOMOro Moaeni NpoBeAeHo iMiTaliiHe MOAEeNOBaHHS
pob0TH CUCTEMM B PiZHOMAHITHUX AOPOXHIX Ta NOroAHMX yMOBax. Po3pobiieHO aganTMBHY CUCTEMY KEPYBAaHHS
TPaHCNOPTHUMM MOTOKAMMU, IKa ONEPATUBHO pearye Ha 3MiHW AOPOXHbLOT CUTYaLii B peanbHOMY Yaci. BctaHoBneHo,
LLO BNPOBaAXXeHHS 3aNpornoHOBaHOi MoJeni fL03BOMSE 3MEHLLUTU CEPEAHIl Yac OYiKyBaHHS aBToMobiniB Ha 25 %,
3HU3UTU KiNTbKICTb TPAHCNOPTHUX 3aCO0IB, LWLO 3YNUHAOTLCS HA NepexpecTi, Ha 7 % Ta NiABULWMTU CEpPeaHI0 KiNbKiCTb
TPaHCMOPTHUX 3aC06iB, AKi NPOIKAXKAKThL Yepe3 nepexpects, Ha 6 %. [poaHani3oBaHO ePEKTUBHICTb po3pobeHOi
CUCTEMMU B MOPIBHSHHI 3i CTAaHAAPTHUMU METOAaMU KepyBaHHS CBiTnodopamu. OLiHEHO NepCcneKkTUBM PO3LLUMPEHHS
dyHKUiOHaNbHOCTI MoAeni ANng BpaxyBaHHS O0AATKOBUX BXiAHWX MapaMeTpiB, 30KpeMa HafaHHS npiopuTeTy
rpPOMafCcbKOMY TPAHCMOPTY, NiLLOX0AAaM Ta eKCTpeHUM cybaM. [pakTUyHa LiHHICTb LOCNIAXKEHHS NONAraE B
MOX/IMBOCTi 3aCTOCYBaHHS pe3ynbTaTiB GaxiBUAMM 3 MiCbKOrO NAAHYBAHHS, iHTENEKTYaNbHUX TPAHCNOPTHUX CUCTEM
Ta TPAHCMOPTHOI NOTiCTUKM ANS ONTUMI3aLii pob6oTu cBiTI0hOpHMX OBEKTIB Y MicTax

KniouoBi cnoBa: iHTenekTyanbHe perynioBaHHS; aganTUBHE KepYBaHHS; airopuTMKU HEYIiTKOrO0 BMBEOEHHS; MiCbKa
MOGiNbHICTb; aBTOMATU3aLia CBITNODOPIB; NiHIBICTUYHA 3MiHHA
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