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Abstract: Urban traffic congestion is a growing problem, particularly during peak
hours. Traditional static road dividers cannot accommodate dynamic traffic flow,
leading to inefficiencies. This project proposes an loT-based Movable Road Divider
that shifts lanes dynamically based on real-time traffic conditions detected through
ultrasonic and IR sensors. Using a NodeMCU ESP8266 microcontroller, the system
controls servo motors to adjust divider positions and uploads traffic data to ThingSpeak
for monitoring. The system offers a scalable and intelligent solution for modern traffic
management.
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1. Introduction

Traffic congestion remains one of the most critical challenges faced by urban
infrastructure worldwide. As city populations grow and vehicle numbers increase
exponentially, existing road systems struggle to accommodate peak-hour demand.
Conventional traffic management approaches—such as static traffic signals and fixed
road dividers—offer limited adaptability, often resulting in lane underutilization, longer
travel times, and increased environmental impact due to vehicle idling.One significant
bottleneck in current road systems is the inflexibility of fixed road dividers, which are
designed to permanently separate lanes. These dividers fail to account for dynamic
traffic flow variations, such as inbound-heavy traffic in the morning and outbound-
heavy traffic in the evening. As a result, vehicles are often congested on one side of the
road, while lanes on the opposite side remain underused.To address this issue, we
propose an loT-based Movable Road Divider System that dynamically reallocates lane
space based on real-timetraffic density. This system leverages sensor technology to
detect traffic conditions and uses servo motors to physically adjust the divider's
position.

2. Blockdiagram
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Figure 1. Blockdiagram
The block diagram illustrates the overall system architecture of the Movable Road
Divider for Organized Vehicular Traffic Control with Monitoring over loT. At the core
of the system is the ESP8266 microcontroller, which acts as the central processing unit.
It interfaces with multiple input and output components to enable intelligent traffic
management. Input to the ESP8266 is provided by three key sensors: an ultrasonic
sensor, an IR sensor, and an RFID reader. The ultrasonic sensor measures the distance
of approaching vehicles, allowing the system to assess traffic density in real time. The
IR sensor detects the immediate presence of a vehicle near the divider, ensuring fast
response to local traffic. The RFID reader is used to identify authorized or emergency

vehicles, offering an override mechanism that enables the system to prioritize access
regardless of current traffic conditions.

Based on the input data, the ESP8266 processes logic to control two servo motors
connected to a physical divider. These motors adjust the position of the road divider
dynamically—either opening or closing a lane depending on traffic flow. An LED
indicator is also connected to the controller, providing visual feedback to indicate when
the divider is in motion or active. Additionally, the ESP8266 is connected to the
ThingSpeak IoT platform via its built-in WiFi capability. This allows for real-time data
transmission of sensor readings to the cloud, where they can be visualized, logged, and
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monitored remotely. This architecture provides a cost-effective, responsive, and
scalable solution for smart traffic control in urban areas.

3. Dataset Preparation

Unlike Al-based systems that rely heavily on large-scale image datasets, this project
operates on real-time sensor data. The dataset in this context refers to the continuous
stream of numerical readings collected from hardware sensors and used for both
decision-making and cloud-based monitoringResizing: Ensures all images conform to a
standard size for consistent model input.

3.1 Types of Data Collected
e The system collects two primary types of data:
Distance Measurements from the Ultrasonic Sensor (HC-SR04)
Unit: centimeters (cm)
Range: ~2 cm to 400 cm
Purpose: To detect vehicle proximity in a given lane

e Presence Status from the IR Sensor
Binary Output: 1 (no object) or 0 (object detected)
Purpose: To detect if a vehicle is exactly at the divider or blocking it

3.2 Preprocessing and Validation

¢ Noise Filtering: Raw values from sensors are smoothed using average filtering to
remove sudden spikes caused by environmental disturbances (e.g., wind, uneven
surfaces).
e Range Validation:
Distance values below 2 em or above 400 ¢m are considered invalid or noise.
IR readings are checked for consistency (e.g., no rapid toggling between 1
and 0 in <1 sec).
¢ Time-stamping:
Each data point is logged with a timestamp when uploaded to ThingSpeak,
allowing time-series analysis of traffic patterns.

3.3 Data Logging via ThingSpeak

The dataset is recorded and visualized using ThingSpeak, a cloud platform for IoT data
analytics:
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e Field 1: Distance from the ultrasonic sensor

e Field 2: IR sensor status

e Logging Interval: Every 15 seconds

e Visualization Tools: Real-time line graphs, numeric gauges, and time plots

[ ThingSpeak™ Channels ~ Apps ~ Devices~ Support ~ Commercial Use HowtoBuy (I1)
ntries: I9
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Figl.2 Data shown in thingspeak

3.4 Sample Data Format

Timestamp Distance(cm) IR Status
2025-05-22 10:30:15 78 1
2025-05-22 10:30:30 40
2025-05-22 10:30:45 30
2025-05-22 10:31:00 80

— | oo

4. Deployment and Results

The entire system is deployed on a compact board replicating a typical two-lane road.
The hardware components were fixed on either side of the divider to simulate traffic
lanes and monitor movement. Key aspects of the deployment included:

e Microcontroller: NodeMCU ESP8266 served as the central processing and
communication unit.

e Divider Mechanism: Two SG90 servo motors were attached to a movable barrier
(made of lightweight plastic or cardboard), which simulated the real divider.
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Sensors:Ultrasonic Sensor (HC-SR04) was mounted on one side of the lane to
measure the distance between the sensor and approaching vehicles (or obstacles).

Fig 1.3 Working model of a smart movable road divider using loT

ey ~

IR Sensor was placed closer to the divider to detect immediate vehicle presence,
particularly simulating stopped vehicles near traffic junctions.

Connectivity: The ESP8266 connected to a local WiFi network to enable data
transmission to ThingSpeak, a cloud-based loT analytics platform.

RFID Module: Integrated to simulate controlled access for emergency or priority
vehicles using RFID tags.

4.10bservations and Results

The system's performance was evaluated based on sensor accuracy, motor
responsiveness, and communication reliability.

Sensor Performance:

Ultrasonic Sensor accurately detected objects within a range of 2 cm to
100 cm.

Detection precision showed a variance of +1.5 cm, which is acceptable
for traffic simulation.

IR Sensor reliably detected vehicle presence with >95% accuracy, except
under extremely low-light conditions, where minor fluctuations were
observed.
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Servo Motor Actuation:

e Motors were able to rotate the divider within 0.8 to 1.2 seconds after
sensor trigger.

e Movement angles between 0° (closed) and 90° (open) were calibrated and
stable.

e No mechanical stalling was observed during operation, provided the load
was aligned correctly.

IoT Integration Results:

e Data from both sensors was uploaded to ThingSpeak every 15 seconds
without packet loss.

e Fieldl was mapped to distance (ultrasonic) readings, and Field2 to IR
sensor states (1 = no vehicle, 0 = vehicle detected).

e Real-time graphs on the ThingSpeak dashboard allowed visual tracking
of traffic patterns and divider status.

System Stability:

e Continuous operation was tested for over 60 minutes, with no system
hangs or crashes.

e The system responded to sensor input with <2-second latency, meeting
real-time expectations for a prototype system.

5. Conclusion

This project demonstrated a working model of a smart movable road divider using IoT. The
system dynamically adapts lane usage, optimizes traffic flow, and supports emergency access.
Cloud integration allows for real-time monitoring and future data-driven decision-making.
Future developments could include Al-based prediction, mobile app interfaces, and real-world
scale deployment using robust actuators.
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