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transportation without human intervention. The proposed project presents the design and
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along a predefined path and intelligently avoid obstacles by dynamically adjusting its direction.
continuously moves in a forward directio
vehicle to detect obstacles. When an object is detected within a specified distance, the microcontroller processes the 
sensor data and decides the appropriate movement direction. Th
directions depending on the surrounding conditions and eventually return to the normal path movement once the 
obstacle is cleared.
 

Automation has become an essential part of modern industr
most important technologies used in industrial automation is the Automated Guided Vehicle (AGV). AGVs are 
autonomous mobile robots designed to transport
human involvement.
be inefficient and prone to accidents. AGVs provide a safer and
systems, and navigation algorithms to move materials automatically.
obstacle detection and path correction. In dynamic environments where humans
AGV must be capable of detecting obstacles and taking appropriate actions to avoid 
focuses on the development of an AGV vehicle using ultrasonic sensors for intelligent obstacle avoidance
sensors are widely used
microcontrollers.
convey or systems.
 

These methods can be time
overcome these limitations, AGV systems are introduced as an intelligent solution for automated transportation. AGVs 
use sensors, microcontrollers, and navigation systems to move along a defined path and perform
of the major challenges in AGV systems is obstacle detection and collision avoidance. In real
obstacles such as workers, ma
capable of detecting obstacles and taking necessary actions to avoid collisions while continuing its operation.
proposed project focuses on the development of an AGV system using an ultrasonic sensor for obstacle detection and 
automatic path correction. The ultrasonic sensor measures the distance between the vehicle and obstacles, while the 
microcontroller proce
can change its direction and safely continue its 
for autonomous navigation and obstac
applications.
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Abstract: Automated Guided Vehicles (AGVs) are widely used in industrial environments for material handling and 
transportation without human intervention. The proposed project presents the design and
vehicle using ultrasonic 
along a predefined path and intelligently avoid obstacles by dynamically adjusting its direction.
continuously moves in a forward directio
vehicle to detect obstacles. When an object is detected within a specified distance, the microcontroller processes the 
sensor data and decides the appropriate movement direction. Th
directions depending on the surrounding conditions and eventually return to the normal path movement once the 
obstacle is cleared. 

Automation has become an essential part of modern industr
most important technologies used in industrial automation is the Automated Guided Vehicle (AGV). AGVs are 
autonomous mobile robots designed to transport

involvement. Traditional transportation methods in industries rely heavily on manual labor or forklifts, which can 
be inefficient and prone to accidents. AGVs provide a safer and
systems, and navigation algorithms to move materials automatically.
obstacle detection and path correction. In dynamic environments where humans
AGV must be capable of detecting obstacles and taking appropriate actions to avoid 
focuses on the development of an AGV vehicle using ultrasonic sensors for intelligent obstacle avoidance
sensors are widely used
microcontrollers. Traditional material transportation methods in industries mainly depend on manual labour,

systems. 

These methods can be time
overcome these limitations, AGV systems are introduced as an intelligent solution for automated transportation. AGVs 

sors, microcontrollers, and navigation systems to move along a defined path and perform
of the major challenges in AGV systems is obstacle detection and collision avoidance. In real
obstacles such as workers, ma

of detecting obstacles and taking necessary actions to avoid collisions while continuing its operation.
proposed project focuses on the development of an AGV system using an ultrasonic sensor for obstacle detection and 
automatic path correction. The ultrasonic sensor measures the distance between the vehicle and obstacles, while the 
microcontroller processes this data and controls the movement of the AGV. Based on the detected distance, the vehicle 
can change its direction and safely continue its 
for autonomous navigation and obstac
applications. 
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Automated Guided Vehicles (AGVs) are widely used in industrial environments for material handling and 
transportation without human intervention. The proposed project presents the design and

 sensors for obstacle detection and automatic path correction. The system is designed to move 
along a predefined path and intelligently avoid obstacles by dynamically adjusting its direction.
continuously moves in a forward directio
vehicle to detect obstacles. When an object is detected within a specified distance, the microcontroller processes the 
sensor data and decides the appropriate movement direction. Th
directions depending on the surrounding conditions and eventually return to the normal path movement once the 

Automation has become an essential part of modern industr
most important technologies used in industrial automation is the Automated Guided Vehicle (AGV). AGVs are 
autonomous mobile robots designed to transport

Traditional transportation methods in industries rely heavily on manual labor or forklifts, which can 
be inefficient and prone to accidents. AGVs provide a safer and
systems, and navigation algorithms to move materials automatically.
obstacle detection and path correction. In dynamic environments where humans
AGV must be capable of detecting obstacles and taking appropriate actions to avoid 
focuses on the development of an AGV vehicle using ultrasonic sensors for intelligent obstacle avoidance
sensors are widely used for distance

Traditional material transportation methods in industries mainly depend on manual labour,

These methods can be time-consuming, less efficient, and
overcome these limitations, AGV systems are introduced as an intelligent solution for automated transportation. AGVs 

sors, microcontrollers, and navigation systems to move along a defined path and perform
of the major challenges in AGV systems is obstacle detection and collision avoidance. In real
obstacles such as workers, machines, or other objects may appear in the

of detecting obstacles and taking necessary actions to avoid collisions while continuing its operation.
proposed project focuses on the development of an AGV system using an ultrasonic sensor for obstacle detection and 
automatic path correction. The ultrasonic sensor measures the distance between the vehicle and obstacles, while the 

sses this data and controls the movement of the AGV. Based on the detected distance, the vehicle 
can change its direction and safely continue its 
for autonomous navigation and obstac
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Automated Guided Vehicles (AGVs) are widely used in industrial environments for material handling and 

transportation without human intervention. The proposed project presents the design and
sensors for obstacle detection and automatic path correction. The system is designed to move 

along a predefined path and intelligently avoid obstacles by dynamically adjusting its direction.
continuously moves in a forward direction along a normal path. An ultrasonic sensor is mounted at the front of the 
vehicle to detect obstacles. When an object is detected within a specified distance, the microcontroller processes the 
sensor data and decides the appropriate movement direction. Th
directions depending on the surrounding conditions and eventually return to the normal path movement once the 

Automation has become an essential part of modern industr
most important technologies used in industrial automation is the Automated Guided Vehicle (AGV). AGVs are 
autonomous mobile robots designed to transport materials within factories, warehouses,

Traditional transportation methods in industries rely heavily on manual labor or forklifts, which can 
be inefficient and prone to accidents. AGVs provide a safer and
systems, and navigation algorithms to move materials automatically.
obstacle detection and path correction. In dynamic environments where humans
AGV must be capable of detecting obstacles and taking appropriate actions to avoid 
focuses on the development of an AGV vehicle using ultrasonic sensors for intelligent obstacle avoidance

for distance measurement because they are
Traditional material transportation methods in industries mainly depend on manual labour,

consuming, less efficient, and
overcome these limitations, AGV systems are introduced as an intelligent solution for automated transportation. AGVs 

sors, microcontrollers, and navigation systems to move along a defined path and perform
of the major challenges in AGV systems is obstacle detection and collision avoidance. In real

chines, or other objects may appear in the
of detecting obstacles and taking necessary actions to avoid collisions while continuing its operation.

proposed project focuses on the development of an AGV system using an ultrasonic sensor for obstacle detection and 
automatic path correction. The ultrasonic sensor measures the distance between the vehicle and obstacles, while the 

sses this data and controls the movement of the AGV. Based on the detected distance, the vehicle 
can change its direction and safely continue its movement.
for autonomous navigation and obstacle avoidance, making it suitable for educational
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Automated Guided Vehicles (AGVs) are widely used in industrial environments for material handling and 

transportation without human intervention. The proposed project presents the design and
sensors for obstacle detection and automatic path correction. The system is designed to move 

along a predefined path and intelligently avoid obstacles by dynamically adjusting its direction.
n along a normal path. An ultrasonic sensor is mounted at the front of the 

vehicle to detect obstacles. When an object is detected within a specified distance, the microcontroller processes the 
sensor data and decides the appropriate movement direction. Th
directions depending on the surrounding conditions and eventually return to the normal path movement once the 

INTRODUCTION
Automation has become an essential part of modern industries to improve efficiency, productivity, and safety. One of the 
most important technologies used in industrial automation is the Automated Guided Vehicle (AGV). AGVs are 

materials within factories, warehouses,
Traditional transportation methods in industries rely heavily on manual labor or forklifts, which can 

be inefficient and prone to accidents. AGVs provide a safer and
systems, and navigation algorithms to move materials automatically.
obstacle detection and path correction. In dynamic environments where humans
AGV must be capable of detecting obstacles and taking appropriate actions to avoid 
focuses on the development of an AGV vehicle using ultrasonic sensors for intelligent obstacle avoidance

measurement because they are
Traditional material transportation methods in industries mainly depend on manual labour,

consuming, less efficient, and may
overcome these limitations, AGV systems are introduced as an intelligent solution for automated transportation. AGVs 

sors, microcontrollers, and navigation systems to move along a defined path and perform
of the major challenges in AGV systems is obstacle detection and collision avoidance. In real

chines, or other objects may appear in the
of detecting obstacles and taking necessary actions to avoid collisions while continuing its operation.

proposed project focuses on the development of an AGV system using an ultrasonic sensor for obstacle detection and 
automatic path correction. The ultrasonic sensor measures the distance between the vehicle and obstacles, while the 

sses this data and controls the movement of the AGV. Based on the detected distance, the vehicle 
movement. This

le avoidance, making it suitable for educational
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Automated Guided Vehicles (AGVs) are widely used in industrial environments for material handling and 
transportation without human intervention. The proposed project presents the design and

sensors for obstacle detection and automatic path correction. The system is designed to move 
along a predefined path and intelligently avoid obstacles by dynamically adjusting its direction.

n along a normal path. An ultrasonic sensor is mounted at the front of the 
vehicle to detect obstacles. When an object is detected within a specified distance, the microcontroller processes the 
sensor data and decides the appropriate movement direction. The AGV can automatically take right, forward, or left 
directions depending on the surrounding conditions and eventually return to the normal path movement once the 

INTRODUCTION 
ies to improve efficiency, productivity, and safety. One of the 

most important technologies used in industrial automation is the Automated Guided Vehicle (AGV). AGVs are 
materials within factories, warehouses,

Traditional transportation methods in industries rely heavily on manual labor or forklifts, which can 
be inefficient and prone to accidents. AGVs provide a safer and more efficient alternative by using s
systems, and navigation algorithms to move materials automatically. One 
obstacle detection and path correction. In dynamic environments where humans
AGV must be capable of detecting obstacles and taking appropriate actions to avoid 
focuses on the development of an AGV vehicle using ultrasonic sensors for intelligent obstacle avoidance

measurement because they are affordable,
Traditional material transportation methods in industries mainly depend on manual labour,

may also lead to
overcome these limitations, AGV systems are introduced as an intelligent solution for automated transportation. AGVs 

sors, microcontrollers, and navigation systems to move along a defined path and perform
of the major challenges in AGV systems is obstacle detection and collision avoidance. In real

chines, or other objects may appear in the vehicle’s path. Therefore, the AGV must be 
of detecting obstacles and taking necessary actions to avoid collisions while continuing its operation.

proposed project focuses on the development of an AGV system using an ultrasonic sensor for obstacle detection and 
automatic path correction. The ultrasonic sensor measures the distance between the vehicle and obstacles, while the 

sses this data and controls the movement of the AGV. Based on the detected distance, the vehicle 
This system provides

le avoidance, making it suitable for educational
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Automated Guided Vehicles (AGVs) are widely used in industrial environments for material handling and 
transportation without human intervention. The proposed project presents the design and

sensors for obstacle detection and automatic path correction. The system is designed to move 
along a predefined path and intelligently avoid obstacles by dynamically adjusting its direction.

n along a normal path. An ultrasonic sensor is mounted at the front of the 
vehicle to detect obstacles. When an object is detected within a specified distance, the microcontroller processes the 

e AGV can automatically take right, forward, or left 
directions depending on the surrounding conditions and eventually return to the normal path movement once the 

ies to improve efficiency, productivity, and safety. One of the 
most important technologies used in industrial automation is the Automated Guided Vehicle (AGV). AGVs are 

materials within factories, warehouses, and distribution centers without 
Traditional transportation methods in industries rely heavily on manual labor or forklifts, which can 

more efficient alternative by using s
 of the major

obstacle detection and path correction. In dynamic environments where humans and other machines are present, the 
AGV must be capable of detecting obstacles and taking appropriate actions to avoid collisions.
focuses on the development of an AGV vehicle using ultrasonic sensors for intelligent obstacle avoidance

affordable, reliable,
Traditional material transportation methods in industries mainly depend on manual labour,

to safety risks in industrial environments. To 
overcome these limitations, AGV systems are introduced as an intelligent solution for automated transportation. AGVs 

sors, microcontrollers, and navigation systems to move along a defined path and perform
of the major challenges in AGV systems is obstacle detection and collision avoidance. In real

vehicle’s path. Therefore, the AGV must be 
of detecting obstacles and taking necessary actions to avoid collisions while continuing its operation.

proposed project focuses on the development of an AGV system using an ultrasonic sensor for obstacle detection and 
automatic path correction. The ultrasonic sensor measures the distance between the vehicle and obstacles, while the 

sses this data and controls the movement of the AGV. Based on the detected distance, the vehicle 
provides a simple,

le avoidance, making it suitable for educational purposes and small
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Automated Guided Vehicles (AGVs) are widely used in industrial environments for material handling and 
transportation without human intervention. The proposed project presents the design and development

sensors for obstacle detection and automatic path correction. The system is designed to move 
along a predefined path and intelligently avoid obstacles by dynamically adjusting its direction. In this system, the AGV 

n along a normal path. An ultrasonic sensor is mounted at the front of the 
vehicle to detect obstacles. When an object is detected within a specified distance, the microcontroller processes the 

e AGV can automatically take right, forward, or left 
directions depending on the surrounding conditions and eventually return to the normal path movement once the 

ies to improve efficiency, productivity, and safety. One of the 
most important technologies used in industrial automation is the Automated Guided Vehicle (AGV). AGVs are 

and distribution centers without 
Traditional transportation methods in industries rely heavily on manual labor or forklifts, which can 

more efficient alternative by using s
major challenges 

and other machines are present, the 
collisions. The proposed project 

focuses on the development of an AGV vehicle using ultrasonic sensors for intelligent obstacle avoidance
reliable, and easy 

Traditional material transportation methods in industries mainly depend on manual labour,

risks in industrial environments. To 
overcome these limitations, AGV systems are introduced as an intelligent solution for automated transportation. AGVs 

sors, microcontrollers, and navigation systems to move along a defined path and perform tasks automatically.
of the major challenges in AGV systems is obstacle detection and collision avoidance. In real- time environments, 

vehicle’s path. Therefore, the AGV must be 
of detecting obstacles and taking necessary actions to avoid collisions while continuing its operation.

proposed project focuses on the development of an AGV system using an ultrasonic sensor for obstacle detection and 
automatic path correction. The ultrasonic sensor measures the distance between the vehicle and obstacles, while the 

sses this data and controls the movement of the AGV. Based on the detected distance, the vehicle 
simple, low-cost, and

purposes and small
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Automated Guided Vehicles (AGVs) are widely used in industrial environments for material handling and 
development of an 

sensors for obstacle detection and automatic path correction. The system is designed to move 
In this system, the AGV 

n along a normal path. An ultrasonic sensor is mounted at the front of the 
vehicle to detect obstacles. When an object is detected within a specified distance, the microcontroller processes the 

e AGV can automatically take right, forward, or left 
directions depending on the surrounding conditions and eventually return to the normal path movement once the 

ies to improve efficiency, productivity, and safety. One of the 
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and distribution centers without 
Traditional transportation methods in industries rely heavily on manual labor or forklifts, which can 

more efficient alternative by using sensors, control 
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The proposed project 

focuses on the development of an AGV vehicle using ultrasonic sensors for intelligent obstacle avoidance. Ultrasonic 
 to integrate with 

Traditional material transportation methods in industries mainly depend on manual labour, for klifts,

risks in industrial environments. To 
overcome these limitations, AGV systems are introduced as an intelligent solution for automated transportation. AGVs 

tasks automatically.
time environments, 

vehicle’s path. Therefore, the AGV must be 
of detecting obstacles and taking necessary actions to avoid collisions while continuing its operation.

proposed project focuses on the development of an AGV system using an ultrasonic sensor for obstacle detection and 
automatic path correction. The ultrasonic sensor measures the distance between the vehicle and obstacles, while the 
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 AGV 

sensors for obstacle detection and automatic path correction. The system is designed to move 
In this system, the AGV 

n along a normal path. An ultrasonic sensor is mounted at the front of the 
vehicle to detect obstacles. When an object is detected within a specified distance, the microcontroller processes the 

e AGV can automatically take right, forward, or left 
directions depending on the surrounding conditions and eventually return to the normal path movement once the 
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time environments, 

vehicle’s path. Therefore, the AGV must be 
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automatic path correction. The ultrasonic sensor measures the distance between the vehicle and obstacles, while the 
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LITERATURE REVIEW 
Several research studies have been conducted on the development of Automated Guided Vehicles (AGVs) for industrial 
automation and material handling applications. 
Researchers have focused on improving navigation, obstacle detection, and system efficiency to enhance the performance 
of AGV systems.Many modern AGV systems use advanced technologies such as LiDAR sensors, vision- based navigation, 
and artificial intelligence algorithms to achieve accurate positioning and path planning. These systems are capable of 
operating in complex environments with high precision. However, such technologies often require expensive hardware 
and complex programming, making them less suitable for small-scale applications and educational projects. Some studies 
have proposed line- following AGVs that use infrared sensors or magnetic strips to navigate along predefined paths. 
Although these systems are simple and reliable, they lack flexibility because the vehicle strictly depends on the marked 
path. If the path is interrupted or modified, the AGV may fail to operate correctly. Recent research has also explored the 
use of ultrasonic sensors for obstacle detection and collision avoidance. Ultrasonic sensors are widely preferred because 
they are cost-effective, easy to interface with microcontrollers, and capable of providing accurate distance measurements. 
These sensors allow AGVs to detect obstacles and adjust their movement accordingly. Based on these studies, the 
proposed system focuses on developing a simple and cost- effective AGV using an ultrasonic sensor and a microcontroller 
for intelligent obstacle detection and automatic path correction. 

OBJECTIVE 
The main objective of this project is to design and develop an Automated Guided Vehicle (AGV) capable of detecting 
obstacles and automatically correcting its path using an ultrasonic sensor. The system aims to enable autonomous 
movement of the vehicle without human intervention while ensuring safe navigation in environments where obstacles may 
be present. The design should also allow future expansion by integrating additional sensors and advanced navigation 
techniques. Another objective is to implement a microcontroller-based control system using platforms such as Arduino or 
ESP32 to process sensor data and control the movement of the AGV. The system should be capable of making real-time 
decisions to change direction by moving forward, turning right, or turning left based on obstacle detection. Additionally, 
the project aims to develop a low-cost and simple AGV system that can be easily implemented for educational and small-
scale industrial applications. The design should also allow future expansion by integrating additional sensors and advanced 
navigation techniques. 

EXISTING SYSTEM 
Existing Automated Guided Vehicle (AGV) systems used in industries mainly rely on predefined navigation methods such 
as line following, magnetic strips, or advanced sensor-based technologies. Many industrial AGVs use sensors such as 
LiDAR ,cameras, and vision-based navigation systems to accurately detect obstacles and determine the path of movement. 
Line-following AGVs are commonly used in factories and warehouses because they are simple and reliable. These systems 
follow a predefined path marked using colored lines or magnetic tracks on the floor. However, their operation depends 
completely on the condition of the path markings. If the path is damaged, obstructed, or changed, the AGV may fail to 
function properly. Some advanced AGV systems use LiDAR sensors and camera-based navigation to map the surrounding 
environment and plan optimal paths. These systems provide high accuracy and flexibility but require expensive hardware, 
complex programming, and regular maintenance. 
DISADVANTAGES: 
 High cost of advanced AGV systems 
 Dependence on predefined paths 
 Limited flexibility in navigation 
 Requires skilled operation and programming 
 High maintenance and setup cost 
 

II. PROPOSED SYSTEM 
Block Diagram 
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The block diagram illustrates the overall architecture and functional components of an Automated Guided Vehicle (AGV) 
system. The AGV is designed to operate autonomously by integrating different hardware and control modules that work 
together to achieve efficient navigation and task execution. In this system, the controller acts as the central processing 
unit that manages the entire operation of the AGV. It receives input signals from various sensors and communication 
modules, processes the information, and generates appropriate control signals. Sensors play an important role in 
detecting obstacles and monitoring the surrounding environment. The data collected from the sensors is transmitted to 
the controller, which analyses the information and determines the necessary actions. Based on these decisions, the 
controller sends commands to the actuators. The actuators, such as motors and driving mechanisms, convert these 
commands into physical movements, allowing the AGV to move forward, change direction, or perform other required 
tasks. Additionally, the communication link enables interaction between the AGV and external systems such as 
monitoring stations or control units. This allows the system to receive instructions, send status updates, and ensure 
smooth coordination within automated industrial environments. By integrating sensors, controllers, actuators, and 
communication links, the AGV system can perform material handling and navigation tasks efficiently with minimal human 
intervention 
ADVANTAGES: 
 Low-Cost System 
 Simple Design 
 Expandable System 

III. CONCLUSION 
The proposed Automated Guided Vehicle (AGV) system demonstrates a simple and effective approach for autonomous 
navigation using an ultrasonic sensor and a microcontroller-based control system. The system is capable of detecting 
obstacles in real time and automatically adjusting its path to avoid collisions. By integrating components such as an 
ultrasonic sensor, microcontroller, motor driver, and DC motors, the AGV can move autonomously while maintaining 
safe operation. 

IV. FUTURE ENHANCEMENT 
The proposed AGV system can be further improved by integrating advanced technologies to enhance its performance, 
intelligence, and efficiency. One possible enhancement is the use of advanced sensors such as LiDAR or camera-based 
vision systems for more accurate obstacle detection and environmental mapping. This would allow the AGV to navigate 
more efficiently in complex and dynamic environments. Another improvement can be the integration of Internet of Things 
(IoT) technology, which would enable remote monitoring and control of the AGV through mobile or web-based 
applications. This would help users track the vehicle's movement, battery status, and operational performance in real 
time. Additionally, implementing artificial intelligence (AI) or machine learning algorithms could improve navigation and 
decision-making capabilities, allowing the AGV to learn from its environment and optimize its movement paths. The 
system can also be enhanced with automatic charging mechanisms, where the AGV can return to a charging station when 
the battery level becomes low. These enhancements would make the AGV system more intelligent, autonomous, and 
suitable for large-scale industrial automation applications. 
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