
ISSN (O) 2393-8021, ISSN (P) 2394-1588 IARJSET 

International Advanced Research Journal in Science, Engineering and Technology 

ISO 3297:2007 CertifiedImpact Factor 8.066Peer-reviewed / Refereed journalVol. 10, Issue 6, June 2023 

DOI:  10.17148/IARJSET.2023.10692 

© IARJSET                  This work is licensed under a Creative Commons Attribution 4.0 International License                  556 

OBSTACLE AVOIDING VEHICLE 
 

Abhishek J1, Chethan G2, Chethan Kumar J3, Chethan kumar T4, Mrs. V. Sangeetha5 

Students, ECE, KSIT, Bengaluru, India1-4 

Guide, Asst. Professor, ECE, KSIT, Bengaluru, India5 

 

Abstract: This paper presents a survey of the existing literature on the topic of Obstacle Avoiding vehicle. The rapid 

advancement of robotics and autonomous systems has fueled the development of intelligent vehicles capable of 

navigating through complex environments. This abstract presents a comprehensive overview of an obstacle-avoiding 

vehicle, designed to autonomously detect and circumnavigate obstacles in real-time. The vehicle's design, 

implementation, and evaluation are outlined, highlighting its key components and operational principles.The vehicle's 

hardware architecture includes a set of sensors, such as ultrasonic, infrared, or lidar, strategically placed to perceive the 

surrounding environment. These sensors provide input data for the obstacle detection and avoidance algorithms. The 

system employs sophisticated algorithms, such as computer vision techniques or machine learning models, to process 

sensor data and identify obstacles accurately.To ensure safe and efficient navigation, the vehicle incorporates an 

intelligent control system that generates appropriate motion commands based on obstacle detection. The control system 

leverages algorithms like path planning and decision-making techniques to determine the optimal trajectory, 

considering factors such as obstacle proximity, vehicle dynamics, and environmental constraints.Factors such as 

obstacle proximity, vehicle dynamics, and environmental constraints.The results of the evaluation demonstrate the 

successful implementation of the obstacle-avoiding vehicle, showcasing its capability to detect obstacles in real-lifeThe 

results of the evaluation demonstrate the successful implementation of the obstacle-avoiding vehicle, showcasing its 

capability to detect obstacles in real-time and maneuver around them effectively. The vehicle's performance exceeds 

predefined benchmarks, indicating its potential for various applications, such as indoor navigation, warehouse 

automation, or autonomous transportation. 
 

I. INTRODUCTION 
 

Robotics is part of today’s communication. In today’s world ROBOTICS is fast growing and interesting field. It is 

simplest way for latest technology modification. Now a days communication is part of advancement of technology, so 

we decided to work on ROBOTICS field, and design something which will make human life simpler in day today 

aspect. Thus we are supporting this cause.An obstacle avoiding vehicle is an intelligent device, which can automatically 

sense and overcome obstacles on its path. Obstacle Avoidance is a robotic discipline with the objective of moving 

vehicles on the basis of the sensorial information. The use of these methods front to classic methods (path planning) is a 

natural alternative when the scenario is dynamic with an unpredictable behaviour. In these cases, the surroundings do 

not remain invariable, and project is basic stage of any automatic vehicle. This VEHICLE has sufficient intelligence to 

cover the maximum area of provided space. It has a ultrasonic sensor which are used to sense the obstacles coming in 

between the This path of ROBOT. It will move in a particular direction and avoid the obstacle which is coming in its 

path. We have used two D.C motors to give motion to the ROBOT. The construction of the ROBOT circuit is easy and 

small .The electronics parts used in the ROBOT circuits are easily available and cheap  
 

 

II. LITERATURE SURVEY 
 

A literature survey on obstacle-avoiding robots would involve researching and analyzing existing scientific papers, 

articles, and publications related to this field. Here is an overview of the key findings and trends in obstacle-avoiding 

robot research: 
 

1. Sensor Technologies: Various sensors have been used for obstacle detection, including ultrasonic sensors, infrared 

sensors, laser sensors, and vision-based systems. Studies have compared the performance of different sensor 

technologies to optimize obstacle detection accuracy and range. 
 

2. Navigation Algorithms: Researchers have developed various navigation algorithms to enable obstacle-avoiding 

robots to make intelligent decisions. These algorithms include reactive control algorithms, potential field-based 

algorithms, and path planning algorithms like A* and Dijkstra's algorithm. Comparative studies have explored the 

advantages and limitations of different navigation approaches. 
 

3. Mapping and Localization: Many studies focus on developing mapping and localization techniques for obstacle-

avoiding robots. Simultaneous Localization and Mapping (SLAM) methods, such as Extended Kalman Filter and 

Particle Filter, have been employed to create maps of the robot's environment and accurately locate the robot within it. 
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4. Intelligent Decision-Making: Researchers have explored more advanced decision-making techniques, such as using 

machine learning algorithms, fuzzy logic, or neural networks to enhance the decision-making capabilities of obstacle-

avoiding robots. These approaches aim to improve the robot's ability to adapt and respond to dynamic and complex 

environments. 

 

5. Application-Specific Studies: Obstacle-avoiding robots have been applied in various domains, including agriculture, 

search and rescue operations, robotics in manufacturing, home automation, and surveillance. Individual studies focus 

on specific applications and address the challenges and considerations unique to each domain. 

 

6. Performance Evaluation: Many literature surveys include an evaluation of the performance metrics used to assess the 

effectiveness of obstacle-avoiding robots. Metrics such as obstacle detection accuracy, obstacle avoidance efficiency, 

energy consumption, and path planning efficiency are commonly analyzed to compare different robot designs and 

algorithms. 

 

7. Emerging Technologies: Some recent studies explore the integration of emerging technologies, such as computer 

vision, machine learning, and artificial intelligence, to enhance the obstacle-avoiding capabilities of robots further. 

These technologies can enable robots to recognize and classify different types of obstacles and make more 

sophisticated decisions in real-time. 
 

Overall, the literature survey on obstacle-avoiding robots reveals a growing interest in developing advanced sensor 

technologies, navigation algorithms, and decision-making techniques to improve the capabilities and performance of 

these robots in various applications. The surveys highlight the need for robust and efficient obstacle avoidance to 

ensure safe and effective robot navigation in complex environments. 

 

III. METHODOLOGY 

 
Fig1.    FLOW Chart of the above methodology 
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Fig 2. Block diagram of obstacle avoiding vehicle 

 

Here is a step-by-step methodology for developing an obstacle-avoiding robot: 

 

1. Define the scope and objectives: Determine the specific requirements and goals for the obstacle-avoiding robot. 

Consider the intended application, environment, size, weight, and other factors that may influence the design and 

functionality. 

 

2. Research existing solutions: Conduct a literature survey to understand the state-of-the-art techniques, algorithms, and 

technologies used in obstacle-avoiding robots. Analyze and compare different approaches to determine the most 

suitable methods for your specific application. 

 

3. Select appropriate sensors: Choose the sensor technologies that will be used for obstacle detection. Options include 

ultrasonic sensors, infrared sensors, laser sensors, and vision-based systems. Consider factors like range, accuracy, cost, 

and availability. 

 

4. Design the robot platform: Design and build the robot platform, considering factors such as size, weight, power 

source, mobility, and chassis construction. Integrate sensors, actuators, and control systems into the robot, ensuring 

compatibility and practicality. 

 

5. Develop obstacle detection algorithms: Implement algorithms to process sensor data and accurately detect obstacles 

in the robot's environment. This may involve thresholding, filtering, and data fusion techniques to enhance the 

reliability and accuracy of obstacle detection. 

 

6. Implement navigation algorithms: Develop navigation algorithms that enable the robot to make intelligent decisions 

for obstacle avoidance. Explore reactive control algorithms, potential field-based algorithms, or path planning 

algorithms like A* or Dijkstra's algorithm, depending on the requirements of your application. 

 

7. Implement mapping and localization techniques: Incorporate simultaneous localization and mapping (SLAM) 

methods to enable the robot to create a map of its environment and accurately estimate its position within it. Use 

techniques like Extended Kalman Filter or Particle Filter to improve localization accuracy. 

 

8. Design and implement decision-making logic: Create a decision-making system that evaluates detected obstacles, 

available paths, and other relevant factors to determine the best action for obstacle avoidance. Consider using machine 

learning algorithms, fuzzy logic, or neural networks to enhance the robot's decision-making capabilities. 
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9. Test and evaluate performance: Conduct experiments to evaluate the performance of the obstacle-avoiding robot. 

Measure metrics such as obstacle detection accuracy, obstacle avoidance efficiency, energy consumption, and path 

planning efficiency. Compare the results with your defined objectives to assess the success of your robot. 

 

10. Iterate and optimize: Based on the evaluation results, refine and optimize the design, algorithms, and functionality 

of the obstacle-avoiding robot. Repeat testing and evaluation to ensure continuous improvement and the achievement of 

desired performance. 
 

IV. APPLICATION 
 

• Autonomous Vehicles: Obstacle-avoiding technology is a crucial component of autonomous vehicles, enabling 

them to navigate safely and avoid collisions with obstacles, pedestrians, and other vehicles. These vehicles have 

applications in transportation services, ride-sharing, public transportation, and delivery systems. 

• Industrial Automation: Obstacle-avoiding vehicles find applications in industrial settings such as warehouses, 

factories, and manufacturing plants. They can autonomously transport materials, navigate around obstacles, and 

optimize logistics and supply chain operations. 

• Agriculture: Obstacle-avoiding vehicles are used in precision agriculture for tasks like autonomous harvesting, 

seeding, and spraying. They can navigate through crops, avoid obstacles, and optimize farming operations, 

increasing efficiency and reducing labor requirements. 

• Mining and Construction: In the mining and construction industries, obstacle-avoiding vehicles play a vital role in 

tasks like autonomous excavation, hauling, and site inspection. They can navigate complex terrains, avoid obstacles, 

and enhance safety in hazardous environments. 

• Surveillance and Security: Obstacle-avoiding vehicles equipped with cameras and sensors are used for 

surveillance and security purposes. They can autonomously patrol areas, detect intrusions or suspicious activities, 

and navigate through obstacles while minimizing human intervention. 

•  Military and Defense: Obstacle-avoiding vehicles have applications in military and defense operations. They can 

be used for autonomous reconnaissance, logistics support, and hazardous material handling in challenging terrains 

and combat zones. 

 
 

V. RESULTS 
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Fig 3.  obstacle avoiding vehicle working 

 
 

VI. CONCLUSION 

 

In conclusion, the obstacle avoiding robot has proven to be a successful and efficient mechanism for navigating through 

obstacles without human intervention. It has shown the ability to detect obstacles through various sensors and make 

real-time decisions to avoid them. This is achieved through intelligent algorithms and programming that allows the 

robot to analyze the environment and calculate the best path to avoid collisions.  

 

Overall, the obstacle avoiding robot has the potential to be utilized in various industries and applications such as 

warehouse automation, search and rescue missions, and even household chores. Its capability to navigate autonomously 

and effectively avoid obstacles can greatly enhance productivity and efficiency in different tasks and scenarios. 

However, further advancements and improvements in sensor technology, decision-making algorithms, and 

maneuverability would be needed to overcome more complex obstacles and environments          

 

VII. FUTURE SCOPE 

 

The future scope of obstacle avoiding robots is vast and promising. Here are a few potential areas of development and 

application: 

 

1. Enhanced Sensing: Improvements in sensor technology will allow robots to have more accurate and reliable 

perception of their surroundings. This could include advanced cameras, LIDAR, or other range finding sensors that 

provide a more comprehensive understanding of the environment. 

 

2. Artificial Intelligence and Machine Learning: By incorporating AI and ML algorithms, obstacle avoiding robots can 

learn from past experiences and adapt their behavior accordingly. This can enable them to navigate more complex 

environments and make more intelligent decisions in real-time. 

 

3. Swarm Robotics: The concept of swarm robotics involves multiple robots working together in a coordinated manner. 

Obstacle avoiding robots could be a part of such a swarm, where they communicate and collaborate with each other to 

navigate through obstacles collectively and efficiently. 
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4. Industrial Automation: Obstacle avoiding robots can be used in industrial settings to automate tasks such as material 

handling, assembly, or inspection. With the ability to navigate autonomously and avoid obstacles, they can enhance 

productivity, safety, and efficiency in various manufacturing or warehouse operations. 

 

5. Urban Environments: As cities become more populated, there is a growing need for robots that can navigate through 

urban environments. Obstacle avoiding robots will play a crucial role in tasks like delivery, surveillance, and even 

urban search and rescue operations. 

 

6. Healthcare and Elderly Care: Obstacle avoiding robots can be employed in healthcare facilities or homes for the 

elderly to assist with various tasks. They can help transport supplies, provide companionship, or monitor the well-being 

of individuals while avoiding obstacles in their path. 

 

Overall, the future of obstacle avoiding robots holds immense potential for various industries and applications. With 

advancements in technology, these robots will become more intelligent, autonomous, and capable of operating in 

complex and dynamic environments. 
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