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Abstract:
This research aims to develop an intelligent traffic signal system based on real-time traffic density analysis using a set
of sensors, with the objective of enhancing traffic flow and reducing congestion. The proposed system is built on a
microcontroller platform (Arduino Mega) and employs a genetic algorithm to optimize traffic signal timing according
to data collected from the sensors.
In addition, the system is designed to handle emergency situations by providing priority to emergency vehicles such
as ambulances and fire trucks. It also incorporates surveillance capabilities through the use of monitoring cameras to
detect traffic violations.
The experimental results demonstrate that the proposed system effectively reduces vehicle waiting time and

significantly improves the efficiency of traffic intersection management, making it a promising solution for modern

intelligent transportation systems.
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output Input sensor
5V VCC
PWM 31 Trig

Sensor (1)
PWM 29 Echo
GND GND
output Input sensor
5V VCC
PWM 44 Trig

Sensor (2)
PWM 42 Echo
GND GND
output Input sensor
5V \VCC
PWM 7 Trig

Sensor (3)
PWM 6 Echo
GND GND
output Input sensor
5V \VCC
PWM 5 Trig
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DC23 INT RED
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DC 14 INT Button (T1)
DC15 INT Button (T2)
DC 16 INT Button (T3)
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GND GND ALL Button
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output Input sensor
5V \VCC
PWM 19 Trig
Camera sensor
PWM 20 Echo
GND GND
3.2.15.3)5” EEN o] QLJJ‘ @L‘S:lb sl Jous
output Input Relay
5V \VCC
PWM 19 INT
Relay
GND GND
&5"!)'" e | e (SII @L‘irlb ol Jgus
output Input camera
USB USB
Com_No INT
camera
GND GND
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T_i =\frac{D_i} {\sum_{j=1}*{n} D_jA\times T_{cycle}
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:(Objective Function) LauJl 4ls .2
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\min F=\sum_{i=1}\n} W_i
olaeld HUamN (a3 W

A8l el () cuds (e
W_i =\frac{D_i{T_i + \epsilon}
(o (e Aol it B ko Lasd € i)
:(Constraints) 544211 .3
STRURNSITHINETSS [FIVEN
\sum_{i=1}Mn} T_i = T_{cycle}

ByLa] IS Ay 39>
T_{min}\leg T_i\leg T_{max}
il Aol ylaiell Jutes 1531
:(Chromosome) 4 gwg09,531 Jstas
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:(Results & Discussion) zslud! Jelo=s
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