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ABSTRACT: A road divider is typically used to separate lanes of oncoming and outgoing traffic, helping maintain
organized flow. However, during peak hours—particularly near industrial or commercial zones—traffic often becomes
unidirectional, leading to underutilization of one side of the road and severe congestion on the other. To address this
imbalance, we propose an automated movable road divider system that dynamically reallocates lanes based on real-
time traffic density.

The system leverages IoT (Internet of Things) technologies, with sensors detecting traffic flow on both sides of the
divider. When traffic is heavy in one direction, the divider automatically shifts to increase lane capacity for that
direction, thereby reducing congestion, saving time and fuel, and improving overall traffic efficiency. An Arduino
microcontroller serves as the control unit, processing sensor data and managing actuator movement of the divider.
This smart, automated solution removes the need for manual intervention, enabling adaptive traffic management and
contributing to the development of smarter urban infrastructure.

I. INTRODUCTION

The increasing number of vehicles on roads, coupled with limited infrastructure, has made traffic congestion a major
issue in urban areas. Traditional static road dividers split the number of lanes equally in both directions, regardless of
real-time traffic flow. During peak hours, one side often experiences heavy congestion while the other remains
underutilized. This project proposes a smart solution through the development of an automated movable road divider
that adjusts lane distribution based on actual traffic density. The main aim is to reduce journey time, manage high
traffic intensity, and avoid congestion during rush hours. This system leverages the Internet of Things (IoT), which
enables sensors placed along the divider to detect traffic flow. Data is collected and analyzed using an Arduino-based
setup to dynamically shift the divider, increasing lane capacity on the congested side. The system operates without the
need for manual intervention, offering a smarter and more efficient approach to traffic management. IoT, the backbone
of this solution, refers to a network of interconnected physical devices capable of sensing, processing, and
communicating data. It enables real-time interaction between devices such as sensors, controllers, and communication
networks. The architecture includes four layers: the sensor layer (which captures traffic data), the network layer (which
transmits data via Wi-Fi, GSM, Bluetooth, etc.), the management layer (which processes and secures data while
triggering automated responses), and the application layer (which applies the system in a real-world traffic scenario).
IoT characteristics such as interconnectivity, dynamic response, scalability, and real-time analytics make it ideal for
building intelligent transport systems. As technology advances, the integration of cloud computing, Al, and advanced
sensor networks will further enhance the effectiveness of IoT applications, leading to smarter cities and better resource
utilization. This project envisions a future where roads are adaptable, traffic is efficiently managed, and urban
transportation becomes faster, safer, and more sustainable
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II. DESIGN METHODOLOGY
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Fig. 1

Our motto in the proposed system is to reduce the response time to emergency vehicles, for e.g. ambulances, police and
fire fighters cars etc., by providing RFID tag for these vehicles.The proposed method is explained using the flow
chart.The proposed system shows that the vehicles on the road are taken in to countand depending on the intensity of
traffic the divider moves. Two IR sensors are connected to the power supply and arduino nano board which can sense
thedensity of the traffic to be low, medium, or high respectively. The information obtained from sensors are updated in
website through Wi-Fi module and displayed on LCD.The wi-fi module is connected to power supply and Arduino
nano. Arduinonano is a development board having microcontroller where the entire code isstored. LCD is connected to
a rectifier and arduino nano which also hasconnection with motor driver for the movement of the divider. When
anambulance with an RFID tag passes through each monitoring station along theroad, the RFID reader at those points
will automatically read the tag data relatedto the ambulance and gives the way by moving the divider.At the moment
when divider starts moving, a buzzer sound is rang which givesus an indication that the divider is moving. By installing
buzzer sounds it helpsthe vehicle driver know that the divider is moving, through which accidents canbe prevented.
Once system connects to the internet, all information about trafficcondition on each road segment is immediately saved
in database and can beused for any purpose and application.

III. IMPLEMENTATION

1. Arduino UNO

Function: Acts as the main controller that processes input data from sensors and controls outputs like motor, buzzer,
LCD, and Wi-Fi.

Working: It receives traffic data from ultrasonic sensors, decides when to move the divider based on traffic density,
sends control signals to the motor driver, and communicates with the Wi-Fi module to update traffic status online. It
also handles emergency vehicle detection via RFID and manages LCD display output.

2. Ultrasonic Sensor

Function: Measures traffic density on both sides of the road divider.

Working: The sensor emits ultrasonic sound waves and calculates the time it takes for the echo to return. This time is
converted into distance, which helps determine how congested a particular lane is.

This data is sent to the Arduino for processing.

3. DC Motor
Function: Physically moves the road divider to balance lane usage.
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Working: Controlled by the Arduino through the motor driver, the motor rotates in the required direction to shift the
divider toward the less congested side. It helps open up an additional lane during peak traffic.

4. L293D Motor Driver IC

Function: Controls the direction and speed of the DC motor.

Working: Acts as an H-bridge to allow current to flow in either direction. Based on Arduino inputs, it switches on
specific transistors inside the IC to rotate the motor forward or backward, thereby controlling the divider’s motion.

5. Wi-Fi Module (e.g., ESP8266)

Function: Enables real-time data transmission to an online platform or database.

Working: Connected to the Arduino, it sends traffic condition updates over the internet, all

remote monitoring. It uses standard communication protocols (like HTTP or MQTT) for data transfer.

6. LCD Display

Function: Displays real-time information like traffic density and divider status.

Working: Interfaced with the Arduino, it receives instructions to show specific messages based on sensor readings or
system status, helping users monitor the divider’s actions and sensor feedback.

7. Buzzer

Function: Provides an audible alert when the divider starts moving.

Working: The Arduino activates the buzzer just before the DC motor moves the divider. This warns nearby drivers
about the motion, enhancing safety and reducing the chance of collisions.

8. RFID System

Function: Detects emergency vehicles to give them right-of-way.

Working: When an emergency vehicle with an RFID tag passes through a monitoring point, the RFID reader reads the
tag. This triggers the Arduino to move the divider, creating a clear lane for the emergency vehicle.

9. Power Supply Unit

Function: Supplies regulated DC power to all electronic components.

Working: Converts 230V AC to 12V/5V DC using a step-down transformer, bridge rectifier, filter capacitor, and
voltage regulators (like 7805/7812), ensuring a stable power supply to the Arduino and other modules.

IV.RESULTS

1. Successful Traffic Detection
The ultrasonic sensors accurately detected the traffic density on both sides of the road, classifying it into low, medium,
or high levels.

2. Automatic Divider Movement

The DC motor, controlled via the L293D motor driver, successfully moved the road divider toward the side with lesser
traffic, thereby reallocating lanes

dynamically.

3. Real-Time Display
The LCD display effectively showed live traffic density status and system updates, aiding in user awareness.

4. Wi-Fi Connectivity
The Wi-Fi module successfully transmitted traffic data to a connected platform, enabling real-time remote monitoring
of road conditions.

5. Emergency Vehicle Detection

The RFID system correctly identified tagged emergency vehicles, triggering the divider to move and create a clear
path.
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6. Audible Alert
The buzzer activated when the divider started moving, providing an audio signal that enhanced safety and minimized
potential road hazards.

7. System Integration
All hardware and software components integrated and operated smoothly, proving the feasibility of an automated,
I0T-based road divider system.

8. Prototype Validation
The working model demonstrated the concept successfully, showcasing how the system could reduce traffic
congestion and enhance urban mobility.

Fig. 2

V. CONCLUSION AND FUTURE SCOPE
5.1 CONCLUSION

The proposed system aims to mitigate traffic congestion caused by prolonged red light delays and to facilitate the
timely passage of emergency vehicles. The system is designed to manage traffic flow based on dynamic priority
allocation. Traffic density is detected using image processing techniques, specifically morphological filtering and
blob analysis, to analyze live traffic camera feeds. Based on the detected density, priority is assigned to each lane,
ensuring that the lane with the highest traffic load receives clearance first. The implementation of this system
significantly improves traffic efficiency and provides prioritized routing for emergency response vehicles.
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5.2 FUTURE SCOPE

The system can be enhanced by integrating Al for traffic prediction, V2I communication for real-time vehicle
coordination, and cloud-based monitoring for centralized control. Mobile app support, expanded sensor networks, and
smart routing for emergency vehicles can further improve efficiency. The design is scalable for large urban areas,
making it suitable for future smart city implementations.
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