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Research papers on car distance signals for safe overtaking focus on using
sensors (like vision, radar) and AI (YOLO, VNet) to detect vehicles, estimate
distance/speed, and provide real-time alerts (lights, audio, HMI) to drivers or
autonomous systems, aiming to prevent accidents by signaling when a
maneuver is safe, often incorporating time-to-collision (TTC) or time-to-
lane-crossing (TLC) metrics to advise on lane changes, especially on two-
lane roads. Key systems involve V2V communication, vision-based
detection, fuzzy logic, and model predictive control for both human-driven
and autonomous vehicles.
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1. Introduction

Road accidents during overtaking are a major concern. Drivers often misjudge the distance and speed
of other vehicles, leading to collisions. This project introduces a system that helps drivers maintain a
safe distance and provides signals for safe overtaking.

A Car Distance Signal for a Safe Overtaking System is a driver-assistance technology designed to
measure the gap between vehicles and provide real-time alerts to prevent accidents during passing
maneuvers. These systems use sensors to determine if a safe distance exists for overtaking, often
utilizing visual indicators (LEDs) or auditory signals in the cockpit to guide the driver.

Key Components and Technologies
e Sensors: The system commonly employs ultrasonic sensors (e.g., HC-SR04) for short-range

detection, radar, infrared, or cameras to measure the distance to vehicles in front, behind, or in

adjacent lanes.

e Microcontroller: An Arduino or similar microcontroller acts as the central processor,

receiving sensor data and controlling the alert signals.

o Warning Interface: Visual aids, such as Green (safe to overtake) and Red (unsafe) LED lights,

are placed in the driver's view. Some systems also use external lights or sound, according to

research from Bangladesh.
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e V2V Communication: Advanced systems use Vehicle-to-Vehicle (V2V) technology (e.g.,

LoRa) to communicate speed and position data between cars to calculate safe passing distances.

2. OBJECTIVE
o Continuously measure the distance between vehicles.

e Alert the driver when the distance becomes unsafe.
e Indicate safe overtaking conditions using LEDs.

e Improve road safety and reduce accidents.

3. Block Diagram

Power Supply
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‘ LED
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LCD Display

Block Diagram Review
The system consists of:

Ultrasonic Sensor — measures distance. Microcontroller (Arduino) — processes signals. LEDs — provide
visual alerts.

Buzzer — gives sound alert.

Power Supply — provides 12V regulated power.

1. Working Principle
The ultrasonic sensor measures the distance between vehicles.

The microcontroller compares the distance with preset values.
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LEDs indicate safe, caution, or danger zones. Buzzer sounds when distance becomes unsafe. Helps

driver make safe overtaking decisions.

2. Components Used
Arduino Uno Ultrasonic Sensor

LEDs(Green, Yellow, Red) Resistors (1kQ)
Buzzer

LCD Display

12V Power Supply or Battery

Arduino Uno

The Arduino Uno is one of the most popular microcontroller boards used for electronics projects and

embedded systems. It is based on the ATmega328P microcontroller.

Ultrasonic Sensor
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He HC-SR04 Ultrasonic Sensor is a popular distance measuring sensor that works on the principle of
sound wave reflection. It measures the distance between the sensor and an object by sending ultrasonic

waves and calculating the time taken for the echo to return.

LCD Display

A16x2 LCD (Liquid Crystal Display) is one of the most commonly used display modules in embedded

systems and Arduino projects. It can display 16 characters per line and has 2 lines, hence

LEDs (Green,

Yellow, Red)
LED Colors and Their Meaning

1ED Color Sobs | Desciplon

Vehicle aheadis ata
GreenLED Safe Distance safe distonce —
overtaking is possible.

Vehicle is moderately
close —overtaking
should be done
carefuly.

Vehicle is foo close —do
| RedLED Danger Ione not overtake, maintain
distance.

Yellow LED Cavtion Zone
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Battery
The 12V DC battery is the main power source of the project.

It supplies the electrical energy required to operate components such as the Arduino Uno, Ultrasonic
Sensor, LEDs, Buzzer, and LCD Display (through a voltage regulator). This battery is commonly used
in automotive and electronic circuits because of its reliability and sufficient capacity.

Applications

Used in cars, buses, and trucks.

Helpful on highways and single-lane roads. Can be integrated with ADAS (Advanced Driver
Assistance System) systems.

Useful for driver assistance and awareness.

Advantages
e Reduces road accidents.
e Enhances driver awareness.
e Simple and low-cost design.

Future Scope

e Integration with camera sensors.
e Vehicle-to-Vehicle (V2V)com
e munication. Automatic braking system integration.

5. Conclusion

The Car Distance Signal for Safe Overtaking system improves road safety by providing real- time
distance monitoring

And driver alerts. It is a simple yet effective approach towards intelligent driving assistance systems.
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