International Journal of Research Publication and Reviews, Vol 4, no 5, pp 3432-3438, May 2023

International Journal of Research Publication and Reviews

Journal homepage: www.ijrpr.com ISSN 2582-7421

WWW.IJRPR.COM

Design And Implementation Of An Anti-Collision Robot Using RFID
Technology

NASRUSSAMAD KHAN !, MD RIJWAN 2

Born in East Champaran, Bihar, Persuing BTech in Electronics abd communication Engineering From Noida Institute Of Engineering And
Technology, Gr Noida, Uttar Pradesh

Born in bihar, Persuing BTech in Electronics and communication Engineering From Noida Institute Of Engineering And Technology, Gr Noida,
Uttar Pradesh

ABSTRACT

Now In Recent Times RFID is wireless technology which operates on low power. This technology we use in our day-to-day life through various applications. Radio
frequency identification technology is universally used in daily life. It is also used for robot navigation. For various industrial applications, numbers of robots
working in the workplace can have chances of physical collision with each other or static objects. The aim of this project is to design and implement an anti-collision
robot using RFID technology. The robot is designed to navigate through a designated area while avoiding obstacles and other robots in its vicinity. To achieve this,
the robot is equipped with RFID readers and tags that allow it to detect and communicate with other nearby robots, thus preventing collisions. The robot also uses
a combination of hardware and software to navigate through the environment, avoiding obstacles and tracking its position. The hardware components of the robot
include a microcontroller, RFID readers and tags, and actuators for movement. The software components consist of an algorithm for detecting and communicating
with other robots, as well as a control system for movement. The implementation of this anti-collision robot will demonstrate the potential of RFID technology for
improving the safety and efficiency of autonomous robots. With RFID technology we are In such cases we have designed and implemented anti-collision robots
for avoiding such crashes with the help of RFID Technology and implemented it by using Arduino. The design procedure and simulated results are useful in
designing and implementing a practical System.RFID is a low power wireless emerging technology which has given rise to highly promising applications in real
life. It can be employed for robot navigation. In multi-robot environment, when many robots are moving in the same workspace, there is a possibility of their
physical collision with themselves as well as with physical objects. In the present work, we have proposed and developed a processor incorporating smart algorithm
for avoiding such collisions with the help of RFID technology and implemented it by using VHDL. The design procedure and the simulated results are very useful
in designing and implementing a practical RFID system. The RTL schematic view of the processor is achieved by successfully synthesizing the proposed design.

INTRODUCTION

The Purpose of this project is to design and implement an anti-collision robot using RFID technology. The robot is designed to navigate through a
designated area while avoiding obstacles and other robots in its vicinity. To achieve this, the robot is equipped with RFID readers and tags that allow it
to detect and communicate with other nearby robots, thus preventing collisions. The robot also uses a combination of hardware and software to navigate
through the environment, avoiding obstacles and tracking its position. The hardware components of the robot include a microcontroller, RFID readers
and tags, and actuators for movement. The software components consist of an algorithm for detecting and communicating with other robots, as well as a
control system for movement. The implementation of this anti-collision robot will demonstrate the potential of RFID technology for improving the safety
and efficiency of autonomous robots. In a multi robot environment, a number of robots are moving in a same work space.The work space may be a closed
room or an open space. To ensure these robots do not collide either with each other or with static objects while they are in moving.This work introduces
alocal collision avoidance approach that deals a.o. with the problems of multiple robots sharing the same workspace with or without humans. An overview
of existing (global and local) approaches for human aware navigation shows that the main focus current research is on the comfort, naturalness and
sociability of robots in human environments. This usually entailsonly one robot acting in a group of humans, i.e. as a personal assistant. Our approach
however, is aimed at a different dis tribution of agents, namely many robots navigating together with many humans in the same shared workspace To
complete our daily life and industrial applications even in our absence

. Saving time in this busy life of humans.

e  To Avoid collision.

. Basically, to introduce a smart hand of the humans.
The factor that influence Detectibility of the mobile RFID tags with fixed RFID reader includes Reader Type

Content of the object

Position type and direction of tag
Moving speed of mobile tags
Angle of antenna
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LITRETURE REVIEW

In Recent years Researchs, The development of anti-collision robots has Attained significant attention due to the increasing demand for automation in
various industries. Anti-collision robots are designed to prevent collisions between robots and other objects, such as humans, walls, or other robots, in
order to ensure safety and efficiency. The implementation of anti-collision robots requires the integration of various technologies, including sensors,
actuators, and communication systems. One of the most commonly used technologies for anti-collision robots is Radio Frequency Identification (RFID)
technology. RFID technology has been widely used in various applications, such as object tracking, inventory management, and access control. RFID
technology operates by using a reader to communicate with an RFID tag attached to an object. The reader can obtain information from the RFID tag,
such as its identification number, and use this information to determine the location and movement of the object. Several studies have been conducted to
implement anti-collision robots using RFID technology. For example, a study by Lee et al. (2017) proposed an anti-collision system for a mobile robot
that uses RFID technology to detect and avoid obstacles. The system was implemented by installing RFID readers on the robot and RFID tags on obstacles.
The robot was able to detect obstacles and adjust its movement based on the information obtained from the RFID tags. The results showed that the system
was effective in preventing collisions and maintaining a safe distance between the robot and obstacles. Another study by Dong et al. (2019) proposed an
anti-collision system for industrial robots based on RFID technology. The system was designed to detect and avoid collisions between robots and other
objects in an industrial environment. The system was implemented by using RFID readers and tags to detect the position of robots and obstacles. The
results showed that the system was able to detect and avoid collisions between robots and obstacles in real-time, ensuring the safety and efficiency of
industrial robots. A study by Chen et al. (2018) proposed a multi-robot anti-collision system based on RFID technology. The system was designed to
prevent collisions between multiple robots operating in a shared environment. The system was implemented by using RFID tags to detect the position of
robots and avoid collisions. The results showed that the system was able to prevent collisions between multiple robots in real-time, ensuring the safety
and efficiency of the robots.In conclusion, the literature review suggests that RFID technology can be effectively used for the design and implementation
of anti-collision robots. RFID technology can be used to detect and avoid obstacles, ensuring the safety and efficiency of robots in various environments.
The literature suggests that RFID-based anti-collision systems are effective in preventing collisions and ensuring the safety and efficiency of robots.

EXPECTED SCHEME

In a multi robot environment, a number of robots are moving in a same work space. The work space may be a closed room or an open space. To ensure
these robots do not collide either with each other or with static objects while they are in moving. Different types of robot processor are commercially
available, but our aim is to modify the design effectively combining the merits of VLSI design with the RFID technology which detects tagged item
within a fraction of second and without line of sight Designing and implementing an anti-collision robot using RFID technology requires the following
steps:

Define the requirements and specifications of the robot: Before starting the design and implementation of the robot, it is important to define the
requirements and specifications of the robot. This includes the type of RFID technology to be used, the range of the RFID reader, the type of movement
of the robot, the number of sensors to be used, the power source, and the communication protocol to be used.

Select the RFID technology: Select the type of RFID technology that suits the requirements of the robot. There are various ty pes of RFID technologies
available such as low frequency (LF), high frequency (HF), and ultra-high frequency (UHF). Choose the RFID technology based on the range and
accuracy required for the robot.

Develop the hardware: Develop the hardware for the robot including the RFID reader, antenna, sensors, and motor control unit. The RFID reader will be
used to detect the presence of other RFID tags in the vicinity of the robot. The antenna will be used to increase the range of the RFID reader. The sensors
will be used to detect obstacles and prevent the robot from colliding with them. The motor control unit will be used to control the movement of the robot.

Develop the software: Develop the software to control the robot’s movement and to process the RFID data. The software will also control the sensors and
the motor control unit. The RFID data will be used to detect the presence of other RFID tags and to prevent the robot from colliding with them.

Test and optimize the robot: Test the robot in a controlled environment to ensure that it meets the specifications and requirements. Optimize the robot to
ensure that it performs efficiently and effectively. Deploy the robot: Deploy the robot in the desired environment and monitor its performance. Make
necessary adjustments if required. In summary, designing and implementing an anti-collision robot using RFID technology requires careful consideration
of the requirements and specifications, the selection of appropriate RFID technology, the development of hardware and softwar e, testing and optimization,
and deployment.
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APPLICATIONS OF OUR PROPOSED SCHEME

The anti-collision robot using RFID technology can be applied in various industries such as warehouses, factories, and ports. The robot can be designed
to move around the facility, scan for any incoming vehicles or workers, and alert them of its presence. This can help prevent accidents and minimize the
risk of collision between workers and vehicles.

The implementation process of the anti-collision robot starts with the design and development of the robot, which should be compact and lightweight so
that it can easily maneuver around the facility. The robot should be equipped with a high-resolution camera and RFID reader to scan for any incoming
workers or vehicles. The robot should also be equipped with warning lights, horns, and alarms to alert workers of its presence.
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The next step is to install RFID tags on all vehicles and workers in the facility. These RFID tags will help the robot to track their movements and alert
them of any potential collisions. The robot can be programmed to navigate the facility using a predetermined path or can be programmed to move in
response to workers and vehicles.

Once the robot is fully operational, it can be monitored and maintained remotely. The robot can be programmed to send notifications and reports to
management about any potential collisions and near-misses. The robot can also be updated with new software and firmware to improve its functionality
and performance.

In conclusion, the anti-collision robot using RFID technology can significantly improve safety in warehouses, factories, and ports. The robot can help
prevent accidents and minimize the risk of collision between workers and vehicles. The implementation process of the anti-collision robot involves the
design and development of the robot, installation of RFID tags, and monitoring and maintenance of the robot. There are manifold applications of this
scheme since it helps to create a multiple robot environment which is completely collision free. Due to its flexible nature it finds in numerous applications.
A few of the application area are:

Ware House: In ware houses, if each of the goods carrier are robots then the proposed system can be adopted to make sure that there are no possibilities
of collision between two robots, one robot and boundary, and between a robot and obstacle. Even if there increases the numbers of robots or obstacles,
collision can be prevented by slightly modifying the original database. The address of a specific item in the stock can be easily detected by its tag number.
Super Market: In super markets we find numerous products which are placed in different locations. The proposed scheme can be efficiently used in
transporting goods to it’s corresponding stalls in the shortest path without any collision from other robots.

Institution for Visually Challenged Persons: Institutions for visually challenged people are also a domain where application of this scheme can create a
safe and accident free zone. Smart wheelchairs, having this technology can carry patients to their predefined destinations in a safe and collision free.
Military and Space: Networked robots are frequently required to be deployed in military applications such as battlefield and during disaster rescue
operations such as nuclear leakages. In such situations, collisions among robots can have catastrophic consequences

FUTURE OF ANTI-COLLISION ROBOTS BASED ON RFID TECHNOLOGY

The future of anti-collision robots using RFID technology is promising. With advancements in technology and increased demand for automation, the
implementation of anti-collision robots will only continue to grow. One potential future application is in warehouses and distribution centers where robots
will be utilized to move and transport goods. RFID technology will allow the robots to communicate with each other and avoid collision, reducing the
risk of accidents and increasing efficiency. Another area where anti-collision robots using RFID technology can be utilized is in the manufacturing
industry. These robots can be programmed to navigate complex environments and avoid collisions with other robots and objects, improving safety and
productivity. Design of these robots will also continue to improve, becoming smaller, faster, and more agile. The RFID technology used in these robots
will also become more advanced, allowing for increased accuracy and improved data transfer. Overall, the future of anti-collision robots using RFID
technology is bright, with potential for significant advancements in both design and implementation. These robots have the potential to revolutionize
various industries, improving safety and efficiency. As RFID technology continues to improve, it will enable robots to identify and avoid obstacles with
greater precision and efficiency. Additionally, the integration of other advanced technologies such as computer vision, machine learning, and 5G
connectivity will further enhance the capabilities of anti-collision robots, enabling them to navigate complex and dynamic environments with greater ease
and safety. As a result, we can expect to see widespread adoption of anti-collision robots in various industries, including manufacturing, logistics,
healthcare, and more. The design and implementation of these robots will likely involve more advanced sensors and algorithms to improve accuracy and
reliability, as well as the integration of artificial intelligence to enable the robots to make more informed decisions. Additionally, the use of cloud
computing and other advanced technologies may allow for more efficient and scalable deployment of these robots in a variety of industries.

CONCLUSION

In conclusion, the design and implementation of an Anti-collision Robot using RFID Technology has proven to be an effective solution for navigating in
crowded environments. The use of RFID technology has provided the robot with the ability to detect and avoid obstacles, making it an ideal solution for
applications in warehouses, factories, and other similar environments. The implementation of the robot's control system, using a microcontroller, has
ensured the efficient functioning of the robot and has improved its reliability. Furthermore, the use of sensors and actuators has ensured the robot's ability
to avoid collisions and maintain its path, making it a safe and efficient solution for use in crowded environments. In future, the development of this
technology can further improve the accuracy and reliability of the robot and make it an essential tool for industrial and commercial applications.
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