Obstacle Avoidance System
using Ultrasonic & Infrared

Sensors

Develop a 4-Wheel
Autonomous Car

Constructing a robust mobile
platform capable of independent
obstacle detection and avoidance,
serving as the core of the system.

Objectives

Advancing autonomous navigation with a cost-effective
and energy-efficient solution for the future.

Key Objectives for Autonomous Navigation:

2 Integrate Dual Sensor

Technology

Implementing ultrasonic and
infrared sensors to provide
comprehensive environmental
awareness, critical for reliable
collision avoidance.

Project Overview

Navigating the Future:

This project details the development of an Obstacle Avoidance System for a 4-wheel car, leveraging both ultrasonic and infrared

sensors. The system is meticulously designed for efficient data processing and precise motor control, ensuring seamless

navigation.

Focuses on creating a cost-effective and energy-efficient solution, making it ideal for diverse applications from academic research

to smart city infrastructure. It embodies principles of sustainable technology and accessibility.

3 Design Intelligent
Decision-Making
Logic

Formulating sophisticated

algorithms that enable the car to

process sensor data and make
real-time decisions for effective
navigation.

Implementation Details

Sensor Integration for Enhanced Perception

Ultrasonic Sensor (HC-
SR04)

Utilised for long-range detection and
accurate distance measurements,
emitting sound waves and
caleulating distance based on echo
time. Ideal for broader spatial

awareness.

Infrared Sensor (IR)

Employed for short-range, precise
obstacle detection, especially
effective for identifying objects in
close proximity. Essential for
immediate callision avoidance.

Synergistic Data Fusion

The combined input from both
sensors provides a comprehensive
obstacle map, enhancing the car's
ability to navigate complex
environments safely.

System Architecture
Core Components & Capabilities

The system is built using Arduine ATMEGA 2560, providing a robust
microcontroller platform. Sensor data from both ultrasonic and infrared modules
is fed into the Arduino for processing. The L9110S Motor Driver Module

facilitates precise control over the 4-wheel car's movement

Initial scope focuses on detecting large obstacles in indoor environments,

providing a for future and broader

scenarios.

Sustainable Development Goals(SDGs)

Contributing to a Better Future

SDG 3: Good Health and Well-Being SDG 7: Affordable and Clean Energy

Potential for assistive robotics, enhancing mobility and
i for with limited

Designed for energy efficiency, reducing power consumption

and promoting sustainable rebotic solutions.

SDG 9: Industry, Innovation, and Infrastructure SDG 11: Sustainable Cities and Communities

Fostering innovation in robotics and contributing to the Enabling safer and more efficient urban environments through

development of resilient, smart infrastructure. intelligent navigation systems in smart vehicles.
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