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ABSTRACT: The Rain Sensing Automatic Car Wiper System is an innovative solution aimed at improving driver
safety and convenience. This project utilizes an Arduino microcontroller and a rain detection sensor to automate the
operation of car wipers. The system detects rainfall intensity and adjusts the wiper speed accordingly, eliminating the
need for manual control. A rain sensor sends real-time data to the Arduino, which processes the input and controls a
motor to operate the wiper. This system ensures optimal visibility during rainfall while reducing driver distraction. The
project highlights cost-effective automation, making it suitable for integration into modern vehicles

L. INTRODUCTION

The Rain Sensing Automatic Car Wiper System is designed to enhance driving safety and convenience by automating
the operation of windshield wipers based on real-time weather conditions. Traditional manual wiper controls can be
distracting for drivers, particularly in sudden or varying rain intensity. This system addresses these challenges by
leveraging Arduino-based automation to ensure efficient and timely wiper activation.

Purpose and Motivations

The primary purpose of this project is to reduce driver workload and improve road safety during adverse weather
conditions. The motivation stems from the need to modernize conventional vehicle systems, making them more user-
friendly and responsive, while minimizing distractions that could lead to accidents.

Key Objectives

1. To design and implement a cost-effective, Arduino-based rain sensing system that automatically controls
windshield wipers.

2. To ensure accurate detection of rainfall intensity and dynamically adjust the wiper speed for optimal visibility.

I1I. ARDUINO UNO

The Arduino Uno is a microcontroller board based on the ATmega328P. It has 14 digital input/output pins, 6 analog
inputs, a 16 MHz quartz crystal, a USB connection, a power jack, an ICSP header, and a reset button.

Features

Microcontroller: ATmega328P

Operating Voltage: 5V

Input Voltage (recommended): 7-12V

Digital I/O Pins: 14 (of which 6 provide PWM output
Flash Memory: 32 KB

SRAM: 2 KB

EEPROM: 1 KB

Clock Speed: 1
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Role in the project: The Arduino Uno serves as the central control unit in the Rain Sensing Automatic Car Wiper
System. It processes data from the rain sensor, which detects the intensity of rainfall. Based on the sensor's input, the
Arduino sends signals to control the wiper motor's speed and operation. Its flexibility allows for easy integration with
additional components like relays and power drivers. The Arduino Uno ensures efficient, real-time automation, making
the system reliable and user-friendly.

III. SENSOR

Sensor Used: Rain Sensor Module

Key Features:

e Detects water droplets on its surface.

e Outputs both analog (rain intensity) and digital (rain detection) signals.
o Compact, cost-effective, and easy to interface with microcontrollers.

Role in the Project:

The rain sensor detects the presence and intensity of rainfall and sends this data to the Arduino Uno. Its analog output
helps determine the rain's severity, enabling dynamic adjustment of wiper speed, while the digital output triggers the
wiper's activation during rainfall.

IV. JUMPER WIRES

Jumper wires are used to make connections between different points on thebreadboard and the Arduino. They come in
various lengths and colors.

Features

1. Types: Male-to-male, male-to-female, female-to-female
2. Lengths: Varying from 5 cm to 20 cm

3. Insulated with plastic

Role in the Project
Jumper wires are essential for connecting the Arduino to sensor and wiper.

V. DC Motor

A DC motor converts electrical energy into mechanical motion using direct current. Its speed and direction can be
controlled by adjusting the input voltage or using a motor driver.

Features:

o  Compact and efficient design.

e Speed control by varying voltage.
e  Supports bidirectional rotation.

Role in the project:
The DC motor drives the wiper blades, adjusting their speed based on signals from the Arduino Uno. It ensures smooth
operation for effective windshield cleaning, with its performance regulated by the motor driver module.

V. Wiper Assembly
A wiper assembly is a mechanical system designed to clean the windshield of a vehicle by removing rain, snow, dirt, or
debris. It consists of wiper blades, arms, and a mounting mechanism connected to a motor for movement.

Features:

e Flexible Blades
e Durable Structure
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e Pivot Mechanism:
e Adjustable Sizes
e Lightweight Design

Role in the project

The wiper assembly is the functional component that physically clears water from the windshield. Powered by the DC
motor, the wiper blades move across the glass in a smooth, repetitive motion to ensure clear visibility during rainfall.
The assembly is directly driven by the motor output, which is controlled by the Arduino Uno based on the rain intensity
detected by the sensor. This ensures efficient and automatic operation of the system.

VI. CIRCUIT DIAGRAM
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The circuit diagram showcases the integration of an Arduino Uno as the central controller, connected to a rain sensor
for detecting rainfall. A motor driver module (L298N) interfaces with the DC motor, which powers the wiper assembly.
A relay module is included to switch the motor on and off based on rainfall detection. The entire system is powered by
an external power supply, with clear wiring for inputs, outputs, and ground connections.

VII. ASSEMBLY AND CONNECTIONS
1. Arduino Uno:
a. Connect the VCC and GND pins to the power supply.

b. Connect the rain sensor output to an analog input pin on Arduino (e.g., A0).
c. Connect control pins from Arduino to the motor driver (L298N) for motor control.
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2. Rain Sensor:
a. Connect the sensor’s VCC and GND to the power supply.
b. Connect the analog output pin to an Arduino analog input pin (e.g., AO).
3.  Motor Driver (L298N):
a. Connect the IN pins to Arduino digital output pins for controlling motor direction.
b. Connect the OUT pins to the DC motor.
c. Connect the VCC and GND to the power supply and motor.
4. DC Motor:
a. Connect the motor terminals to the output pins of the L298N.
b. Ensure the motor is powered through the motor driver.
5. Relay Module:
a. Connect the relay control pin to an Arduino digital output pin (e.g., D8).
b. Connect the relay switch to the motor power circuit to turn the motor on/off.
6. Power Supply:
a. Provide 5V for the Arduino and 12V for the motor and motor driver.
b. Ensure common GND is shared across all components.

VIII. PROGRAMMING THE ARDUINO

int rainSensorPin = AQ; // Rain sensor connected to analog pin A0
int motorPinl =3;  // Motor driver IN1 connected to pin 3

int motorPin2 =4;  // Motor driver IN2 connected to pin 4

int relayPin =8;  // Relay connected to pin 8

int rainSensorValue = 0; // Variable to store rain sensor value

int threshold = 500;  // Adjust this value based on sensor sensitivity

void setup() {
pinMode(motorPinl, OUTPUT);
pinMode(motorPin2, OUTPUT);
pinMode(relayPin, OUTPUT);
Serial.begin(9600);

}

void loop() {
rainSensorValue = analogRead(rainSensorPin);

Serial.print("Rain Sensor Value: ");
Serial.printIn(rainSensorValue);
if (rainSensorValue > threshold) {
digital Write(motorPin1, HIGH);
digital Write(motorPin2, LOW);
digital Write(relayPin, HIGH); // Motor relay on
Serial.println("Rain Detected - Wiper On");
} else {
digital Write(motorPinl, LOW);
digital Write(motorPin2, LOW);
digital Write(relayPin, LOW); // Motor relay off
Serial.println("No Rain - Wiper Off");

H
delay(500); // Adjust the delay as needed
H
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IX. APPLICATIONS OF RAIN SENSING AUTOMATIC CAR WIPER SYSTEM

Enhanced Driver Safety: Automatically adjusts wiper speed based on rainfall intensity, improving visibility and
reducing distractions for the driver.

Convenience: Eliminates the need for manual operation of wipers, allowing drivers to focus on the road.

Energy Efficiency: Optimizes wiper operation, reducing unnecessary wear and tear on the wiper system.

Modern Vehicle Integration: Suitable for integrating into modern cars with smart systems for better automation
and convenience.

Weather Monitoring Systems: Can be adapted for use in weather stations or outdoor environments for real-time
rain detection.

X. CONCLUSION

Automation and Convenience: The project successfully automates the wiper system based on real-time rainfall
detection, enhancing driver convenience and safety.

Cost-Effective Solution: Using an Arduino Uno and readily available components provides a low-cost yet efficient
solution for automatic wiper operation.

Increased Safety: By adjusting wiper speed based on rainfall intensity, the system ensures optimal windshield
visibility, reducing the risk of accidents.

Potential for Future Improvements: The system can be further enhanced by adding features such as variable speed
control or integration with other vehicle sensors.

Practical Application: This system is suitable for practical use in modern vehicles, offering a simple yet effective
way to improve driving experience during rainy conditions.
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