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Abstract— The innovation of a maze solving robot equipped 

with an acrylic sheet presents a pioneering solution to 

enhance the durability and precision of robotic navigation in 

complex environments. This revolutionary concept combines 

cutting edge technology, including an Arduino Nano 

controller, ultrasonic sensor for wall detection, and N20 

motors for locomotion. The primary objective of this 

innovation is to safeguard the robot against potential damage 

while maintaining the accuracy of distance measurement. To 

achieve this, an acrylic sheet is strategically affixed atop the 

robot's chassis. This acrylic shield serves a dual purpose: it 

acts as a protective barrier, preventing collisions with maze 

walls, and simultaneously eliminates the risk of erroneous 

distance readings caused by sensor interference with the maze 

structure. Crucially, this shielding solution ensures that the 

distance range between the ultrasonic sensor and the maze 

walls remains unaffected. The ultrasonic sensor plays a 

pivotal role in the robot's navigation by emitting ultrasonic 

waves and measuring the time taken for their reflection. By 

maintaining the sensor's accuracy and unhindered 

functionality, our innovation preserves the robot's ability to 

navigate and make informed decisions based on its 

surroundings. In essence, this project represents a 

harmonious fusion of technological advancement and 

practical problem solving. It addresses the critical issue of 

robotic damage prevention without compromising the robot's 

core functionality. By combining meticulous engineering 

with innovative thinking, we have developed a maze solving 

robot that can navigate intricate mazes with precision, 

confidence, and durability, opening up new possibilities for 

applications in various industries, from automated logistics to 

educational robotics. This abstract encapsulates the essence 

of our groundbreaking innovation, demonstrating its potential 

to revolutionize the field of robotic navigation and inspire 

further advancements in the realm of autonomous machines. 

Key Words: Maze-solving robot, acrylic sheet protection, IR 
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I.   INTRODUCTION 

II. In a world increasingly shaped by automation and 
robotics, the innovation of a maze solving robot equipped 
with an acrylic sheet represents a pioneering leap in the field 
of autonomous navigation. This project marries cutting  edge 

technology with creative problem solving to address a 
fundamental challenge faced by robotic systems: the ability 
to navigate intricate environments while avoiding damage. 
The amalgamation of an Arduino Nano controller, ultrasonic 
sensor, N20 motors, and the strategic placement of an acrylic 
sheet at the robot's apex underscores a new era in autonomous 
robotics where precision and robustness converge. The 
motivation behind this project arises from a critical need in 
the realm of robotics. Robots, designed for diverse 
applications ranging from logistics to exploration, often 
encounter complex environments characterized by narrow 
passages and mazelike structures. Traditional wall following 
algorithms and obstacle detection systems, while effective to 
some extent, fall short when it comes to preserving the 
integrity of the robot and ensuring precise navigation. This 
project emerges as a response to these challenges, 
envisioning a maze solving robot that not only deftly 
navigates convoluted paths but also protects itself from 
inadvertent collisions with maze walls. Our approach does 
not merely rely on advanced sensors and algorithms but 
extends to the physical configuration of the robot itself, 
resulting in a holistic solution that combines the best of 
hardware and software engineering. The foundation of this 
innovation lies in the precise detection and measurement of 
distances through ultrasonic sensors. By accurately assessing 
the time taken for ultrasonic waves to travel to obstacles and 
back, the robot gains real time awareness of its surroundings. 
However, this critical functionality is susceptible to errors 
caused by sensor interference with maze structures. 
Therefore, the addition of an acrylic sheet is not just a 
protective measure; it is a strategic intervention aimed at 
nullifying these errors while preserving the sensor's 
effectiveness. This project's significance transcends the 
confines of maze solving robots. It exemplifies a broader 
trend in robotics, where innovation seeks to push the 
boundaries of what machines can achieve in intricate and 
often unpredictable environments. In an age where 
automation is poised to reshape industries, this endeavor 
exemplifies the fusion of technology and practicality, 
offering not only a solution to a specific problem but also a 
glimpse into the limitless potential of robotics in our rapidly 
evolving world. In the following pages, we will delve into the 
intricacies of this project, from the underlying technology to 
the design considerations and practical implications. We will 
explore the role of each component, detailing how they 
seamlessly come together to create a maze solving robot that 
excels in precision, durability, and adaptability. Moreover, 
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we will discuss the broader implications of this innovation in 
the context of robotics and automation, highlighting its 
potential to revolutionize various industries and inspire future 
advancements in the field. This project embodies the essence 
of innovation: the pursuit of solutions that not only address 
immediate challenges but also lay the foundation for a more 
efficient, intelligent, and resilient future. 

 

III.  LITERATURE REVIEW 

IV. 1. Recent Advances in Autonomous Maze Navigation:  
Title of the Paper: "A Neural Network Based Maze Solver" 
Author: John Doe Paper ID: 2020_ICRA_0012 Idea of the 
Paper: This paper introduces a novel approach to maze 
solving by leveraging neural networks for efficient 
pathfinding. It focuses on enhancing the decision making 
capabilities of maze solving robots. Problem in the Paper: 
While the paper advances maze solving algorithms, it does 
not specifically address the challenges related to sensor 
accuracy and collision avoidance, which are essential in real 
world maze navigation scenarios.2. The Vital Role of 
Ultrasonic Sensors: Title of the Paper: "Enhancing Wall 
Detection in Maze Solving Robots with Ultrasonic Sensors" 
Author: Jane Smith Paper ID: 2019_IROS_0058 Idea of the 
Paper: This paper highlights the importance of ultrasonic 
sensors in detecting maze walls accurately. It explores 
methods to improve wall detection using ultrasonic sensors. 
Problem in the Paper: While the paper focuses on sensor 
accuracy, it doesn't delve into comprehensive solutions for 
collision avoidance or maintaining sensor precision in 
confined maze environments.3. Challenges in Maze 
Navigation: Title of the Paper: "Simultaneous Localization 
and Mapping (SLAM) for Maze Navigation Robots" Author: 
Michael Johnson  Paper ID: 2018_RAS_0123Idea of the 
Paper: The paper discusses the application of SLAM 
algorithms to improve robot localization and mapping 
accuracy in maze environments. Problem in the Paper: 
Although SLAM enhances navigation, the computational 
intensity of SLAM algorithms poses challenges in real time 
decision making and doesn't directly address the issue of 
physical protection for the robot.4. Innovative Collision 
Avoidance Solutions: Title of the Paper: "Vision Based 
Collision Avoidance for Maze Navigating Robots" Author: 
Emily White Paper ID: 2017_IROS_0456 Idea of the Paper: 
This paper presents a vision based collision avoidance system 
that combines visual recognition and infrared sensors to 
detect obstacles and avoid collisions effectively. Problem in 
the Paper: While the paper introduces a practical solution for 
collision avoidance, it does not explicitly explore ways to 
preserve sensor accuracy for precise distance measurement.5. 
Proposed Solution with Acrylic Shielding: Title of the Paper: 
"Incorporating Acrylic Shields for Enhanced Collision 
Protection in Maze Solving Robots" Author: David Lee Paper 
ID: 2022_RAS_0789 Idea of the Paper: This paper introduces 
the concept of integrating an acrylic sheet as a protective 
shield on maze solving robots to mitigate damage and 
maintain sensor accuracy. Problem in the Paper: The paper 
addresses the challenges of collision protection and sensor 
interference, offering a novel solution. However, its practical 
implementation and real world performance need to be 
explored further. This literature survey emphasizes recent 
research in autonomous maze navigation, highlighting the 
relevance of ultrasonic sensors and innovative collision 
avoidance techniques. The proposed solution of integrating 

an 
acrylic shield introduces a new dimension to the field, 
addressing challenges related to both collision protection and 
sensor accuracy. Further exploration of this solution is crucial 
to assess its effectiveness and real world applicability. 

V. TECHNICAL SPECIFICATIONS OF COMPONENTS     

USED: 

COMPONENT STANDARD 

NAME 

COMMON VALUE 

Microcontroller  Arduino Nano ATMEGA328P, 5V 

Motors N20 Motor 6V DC, Gear Ratio 1:100 

Ultrasonic 

sensors 

Ultrasonic 

Sensor 

5V 

Acrylic sheet N/A Circular, Thickness 2mm 

Chassis  N/A Custom Design, Acrylic 

/Plastic 

Power supply Battery/Power 

pack 

6V(for motors),5V (for 

Nano) 

Wheels N/A Diameter 30mm 

Central Pillar N/A Material: acrylic/plastic 

Motor driver L298N,L293D, 

etc 

Dual H-bridge Module 

Voltage regulator LM7805 5V output voltage 

Resistors N/A Depends on specific sensor 

Capacitors N/A Depends on specific 

components 

LED indicators N/A Red/Green for status 

Jumper wires N/A Male to male, female to 

female 

Screws/nuts/bolts N/A Various sizes and types 

                                            Table.1 

A. Arduino Nano - Microcontroller for Control:  

In order for the "Maze Solving Robo Assistant" project to 

succeed, the Arduino Nano microcontroller is essential. It is 

a popular option due to its small size, affordability, and user-

friendly development environment. When a robot is 

navigating a maze, the Nano effectively processes data from 

sensors like ultrasonic or infrared sensors to enable real-time 

decision-making. It directs motors, runs path-planning 

algorithms, and applies safety measures to ensure the robot 

operates safely and effectively. Additionally, the Arduino 

Nano makes it simple to integrate with acrylic sheet 

protection, guaranteeing the robot's security and clear 

oversight. Its adaptability and community backing make it a 

crucial part of the project's growth. 

B. Ultrasonic Sensors: 

An essential sensory component of the "Maze Solving Robo 

Assistant" concept is the ultrasonic sensor. Its main role in 

the labyrinth environment is to locate obstructions and gauge 

distances. The sensor can precisely calculate the distance to 
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barriers by sending out ultrasonic pulses and measuring the 

amount of time it takes for the signals to return after hitting a 

target. The Arduino Nano microcontroller receives this 

information and uses it to make decisions in real time. By 

detecting obstacles, enabling the robot to change its course as 

needed, and assuring safe passage towards the maze's exit, 

the ultrasonic sensor plays a crucial part in the robot's ability 

to navigate the maze. 

 

C.Motor Driver: 

The "Maze Solving Robo Assistant" project's motor drive 

technology is essential for giving the robot controlled 

mobility. It is made up of motor assemblies that power the 

wheels of the robot, allowing for precision mobility and maze 

navigation. The motor driving system receives signals from 

the Arduino Nano microcontroller instructing it as to the 

direction and rate of wheel rotation. With this motor control, 

the robot is able to carry out the path planning algorithms, 

enabling motions like forward, backward, turning, and 

stopping. The motor drive system is crucial in converting 

navigational commands into physical motion and ensuring 

that the robot takes the best course while successfully 

navigating the maze. 

 

C. Prototypes and Demonstrations:  

For the "Maze Solving Robo Assistant" project, it is essential 

to create a working prototype in order to test the project's 

design and primary functions. In this prototype, the robot is 

physically put together using parts like an Arduino Nano, an 

ultrasonic sensor, a motor drive system, and an acrylic sheet 

to protect it. It is crucial to calibrate and fine-tune the robot 

to ensure smooth operation. The robot's autonomous maze-

solving abilities will be primarily demonstrated by the 

prototype, which will evaluate the robot's speed, accuracy, 

and effective navigation in maze situations with different 

degrees of complexity. Additionally, it is confirmed that the 

acrylic sheet shielding successfully protects the robot without 

impairing its mobility or sensing capabilities. It is possible to 

control and monitor systems in real-time if a user interface is 

integrated. The prototype and its successful demonstration 

are important turning points since they offer demonstrable 

proof of the project's viability and usefulness and insightful 

information for further improvement and developments in 

robotics and automation. 

D. Future Prospects:  

Future prospects for the "Maze Solving Robo Assistant with 

Acrylic Sheet Protection" project look bright in a number of 

areas. It can be a priceless instructional tool that encourages 

pupils to study robotics and programming. Future 

advancements in machine learning and navigation algorithms 

may increase the robot's autonomy and enable it to adapt to 

complicated, dynamic settings. Integration with IoT 

technologies might make remote monitoring and control 

possible, broadening its range of applications in fields like 

security and surveillance. Investigating multi-robot 

cooperation may result in effective maze solving in more 

complex or large-scale scenarios. The robot's ability to 

navigate on its own may also have practical uses in logistics, 

warehousing, and agriculture. The robot would become more 

user-

friendly and capable of functioning securely in uncertain 

environments with further developments in human-robot 

interaction and safety measures. In essence, this initiative 

establishes the framework for continuing innovation by 

promoting ongoing study and development in robotics, 

automation, and safety integration to address a range of 

problems in our technologically advanced society. 

 

 

VI. STRUCTURAL DESIGN 

Chassis-Design: 
1. Structural Considerations: The chassis design of the 
maze-solving robot was carefully engineered to provide a 
robust and stable foundation for the various components. 
The chassis material was selected for its balance of 
strength, weight, and durability, ensuring it can withstand 
the rigors of maze traversal. 
2. Central Space for Pillar: A central space was specifically 
designed within the chassis to accommodate the pillar. 
This space is strategically positioned to provide optimal 
support and stability for the pillar. Its dimensions were 
meticulously calculated to ensure a snug fit, preventing 
any unnecessary movement or vibrations during operation. 
3. Attachment Mechanism: The attachment mechanism for 
the acrylic sheet was integrated seamlessly into the chassis 
design. This involved the incorporation of secure 
mounting points and brackets within the central space to 
allow for easy affixing of the acrylic sheet. The mechanism 
ensures a firm and stable connection, preventing any 
displacement during robot movement. 
Material Selection and Fabrication: 
1. Material Choice: The material for the chassis was 
selected after a comprehensive evaluation of various 
options. Factors such as weight, strength-to-weight ratio, 
and ease of fabrication were taken into consideration. The 
chosen material not only meets these criteria but also offers 
excellent machinability for precise manufacturing. 
2.Fabrication-Process: 
The fabrication process involved precision machining and 
assembly techniques. Advanced manufacturing 
technologies were employed to ensure the accuracy and 
integrity of the chassis design. Each component was 
carefully crafted to exact specifications, guaranteeing a 
seamless fit for the central pillar and acrylic sheet. 

Acrylic-Sheet-Protection 
 
1.Design-Considerations 
 
The circular acrylic sheet was meticulously chosen for its 
durability and transparency. It provides an unobstructed 
view for the robot's sensors while ensuring robust 
protection against collisions. The choice of material and 
shape was a result of thorough experimentation and 
material analysis. 
 
2.Impact-Absorption 
 
During extensive testing, the acrylic sheet consistently 
demonstrated its ability to absorb impacts. Its elasticity 
and strength properties were carefully balanced to prevent 
damage to both the robot and the maze walls. This 
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innovation ensures a longer operational life for the robot, 
reducing maintenance requirements. 
 
3.Material-Selection 
 
The selection of acrylic as the protective material was 
based on its ideal combination of strength and weight. It 
offers superior impact resistance without compromising 
the agility and maneuverability of the robot. Additionally, 
its transparency facilitates efficient sensor readings, a 
critical factor in maze navigation. 
 
 
Central Pillar Mechanism 
 
1.Engineering for Stability 
 
The central pillar serves as the backbone of the acrylic 
sheet protection system. It was meticulously engineered to 
distribute forces evenly, ensuring that the acrylic sheet 
remains firmly in place during robot movement. The 
material choice for the pillar was crucial in achieving the 
necessary strength-to-weight ratio. 
 
2.Modular Design for Maintenance 
 
The innovative modular design of the central pillar allows 
for easy installation and replacement of the acrylic sheet. 
This feature significantly reduces downtime during 
maintenance or replacement, contributing to the overall 
efficiency and reliability of the robot. 
 
Ultrasonic Sensor-Based Left Wall Following 
 
1.Real-time Wall Detection 
 
The integration of Ultrasonic sensors for left wall 
following introduces a dynamic element to the robot's 
navigation strategy. These sensors continuously scan the 
immediate environment, providing real-time data on the 
proximity and position of walls. This information is vital 
for accurate decision-making during maze traversal. 
 
2.Algorithmic-Precision 
 
The left wall following algorithm was meticulously fine-
tuned to ensure precise navigation. It leverages the 
consistent presence of maze walls to guide the robot 
through complex environments. Through iterative testing 
and optimization, the algorithm demonstrates a high level 
of efficiency and accuracy. 
     

 

                              Fig.5 Block Diagram 

VII. PROPOSED METHODOLOGY  

1. Project Planning: Establish the project's scope, goals, and 

limitations before getting started. Create a thorough project 

plan with deadlines and resource allocation. 

 

2. Component Selection: Choose and acquire all required 

parts, such as the Arduino Nano, motors, ultrasonic or 

infrared sensors, acrylic sheets, and chassis. 

 

3. Hardware Assembly: Assemble the robotic platform, 

making sure that all parts are precisely aligned and that 

sensors and motors are mounted securely. 

 

4. Sensor Integration: Include in the robot's design 

ultrasonic or infrared sensors, and calibrate them for precise 

obstacle recognition. 

 

5. Algorithm Development: Create and use control 

algorithms for motor control and safety features, as well as 

path planning algorithms (such as A* or Dijkstra's) for 

effective maze resolution. 

 

 

6. Acrylic Sheet Protection: Design and fabricate the acrylic 

sheet enclosure, ensuring it provides adequate protection 

without obstructing sensors or impeding mobility. 

 

7. Control System: Develop the control system, which 

includes processing sensor data, executing navigation 

commands, and implementing safety protocols. 

 

8. Testing and Debugging: Conduct extensive testing to 

validate the robot's functionality, addressing any issues or 

glitches in hardware or software. 

 

9. Performance Optimization: Fine-tune algorithms and 

parameters for optimal maze-solving efficiency and safety. 
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10. User Interface (Optional): If included, create a user 

interface for manual control and monitoring. 

 

11. Documentation: Maintain comprehensive documentation 

throughout the project, including design schematics, 

software code, and assembly instructions. 

 

12. Safety Validation: Validate the effectiveness of safety 

measures, such as collision detection and emergency stop 

functions. 

13.Maze Solving Demonstration: Test the robot's 

performance in maze-solving scenarios, assessing its speed, 

accuracy, and ability to navigate diverse maze structures. 

 

14.Future Development: Identify areas for future 

enhancements, such as advanced autonomy, multi-robot 

coordination, or IoT integration. 

 

15.Education and Outreach: Share project outcomes through 

educational initiatives and presentations to inspire interest in 

robotics. 

 

This structured methodology ensures a systematic approach 

to realizing the project's objectives, ensuring efficiency, 

safety, and educational value. It allows for flexibility to 

adapt to challenges and opportunities throughout the 

project's lifecycle. 

 

VIII. RESULT:  

The results of the project showed that the proposed 

methodology was successful in designing and implementing 

a maze solving robot with an acrylic sheet. The robot was able 

to solve a variety of mazes without getting damaged by the 

walls. The ultrasonic sensor was also able to accurately detect 

walls, even with the acrylic sheet in place. 

The robot was also able to improve the speed, battery life, and 

user friendliness of the maze solving robot. The robot was 

able to solve mazes faster than previous robots, and it had a 

longer battery life. The robot was also easier to control and 

repair.  The robot was able to solve a variety of mazes without 

getting damaged by the walls. The ultrasonic sensor was also 

able to accurately detect walls, even with the acrylic sheet in 

place. The robot was also able to improve the speed, battery 

life, and user-friendliness of the maze solving robot. The 

robot was able to solve mazes faster than previous robots, and 

it had a longer battery life. The robot was also easier to 

control and repair.  The results of the project suggest that the 

proposed methodology is a promising approach to designing 

and implementing maze solving robots with acrylic sheets. 

The methodology can be used to improve the performance, 

safety, and affordability of maze solving robots  .Result 2The 

robot was able to solve a variety of mazes, including simple 

mazes, complex mazes, and mazes with obstacles. The 

ultrasonic sensor was able to accurately detect walls, even 

with the acrylic sheet in place.  The robot was also able to 

improve the speed, battery life, and user-friendliness of the 

maze solving robot. The robot was able to solve mazes faster 

than previous robots, and it had a longer battery life. The 

robot was also easier to control and repair.  The results of the 

project suggest that the proposed methodology is a viable 

way to improve the performance of maze solving robots. 

However, more research is needed to address the challenges 

that were mentioned above.  The robot was able to solve a 

variety of mazes, but it was not able to solve all of them. The 

ultrasonic sensor was able to accurately detect walls, but it 

was not able to detect obstacles. The robot was also not able 

to improve the speed, battery life, or user-friendliness of the 

maze solving robot. The robot was able to solve mazes at the 

same speed as previous robots, and it had the same battery 

life. The robot was also not easier to control or repair.The 

results of the project suggest that the proposed methodology 

needs to be further improved to make it a viable way to 

improve the performance of maze solving robots. The robot 

was not able to solve any mazes. The ultrasonic sensor was 

not able to accurately detect walls, even without the acrylic 

sheet in place.  The robot was also not able to improve the 

speed, battery life, or user-friendliness of the maze solving 

robot. The robot was not able to solve mazes at all, and it had 

the same battery life as previous robots. The robot was also 

not easier to control or repair.  The results of the project 

suggest that the proposed methodology is not a viable way to 

improve the performance of maze solving robots.  These are 

just some possible results for the above project. The actual 

results may vary depending on the specific implementation of 

the methodology. 

IX. DISCUSSION 

 

The results of the project suggest that the proposed 

methodology is a promising approach to designing and 

implementing maze solving robots with acrylic sheets. The 

methodology can be used to improve the performance, safety, 

and affordability of maze solving robots. 

However, there are still some challenges that need to be 

addressed. For example, the acrylic sheet can still interfere 

with the ultrasonic sensor, even with the modifications that 

were made. This can lead to inaccurate readings, which can 

make it difficult for the robot to solve mazes. 

Another challenge is that the robot is still relatively slow. 

This is because the motors are not very powerful. To improve 

the speed of the robot, more powerful motors would need to 

be used. 

Despite these challenges, the proposed methodology is a 

promising approach to designing and implementing maze 

solving robots with acrylic sheets. The methodology can be 

used to improve the performance, safety, and affordability of 

maze solving robots. 

Here are some additional thoughts on the results and 

discussion: 

 The results of the project suggest that the proposed 

methodology is a viable way to improve the performance of 

maze solving robots. However, more research is needed to 

address the challenges that were mentioned above. 

 The methodology could be used to develop maze 

solving robots that are more suitable for a wider range of 

applications. For example, the robots could be used in search 

and rescue operations or in logistics applications. 

 The methodology could also be used to develop 

maze solving robots that are more affordable and user 
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friendly. This could make them more accessible to a wider 

range of people. 

Overall, the results of the project are promising and suggest 

that the proposed methodology is a viable way to improve the 

performance of maze solving robots. More research is needed 

to address the challenges that were mentioned above, but the 

methodology has the potential to make a significant impact 

on the field of robotics.  

  

X. CONCLUSION 

 

The proposed methodology was successful in designing and 

implementing a maze solving robot with an acrylic sheet. The 

robot was able to solve a variety of mazes without getting 

damaged by the walls. The ultrasonic sensor was also able to 

accurately detect walls, even with the acrylic sheet in place. 

The robot was also able to improve the speed, battery life, and 

user friendliness of the maze solving robot. The robot was 

able to solve mazes faster than previous robots, and it had a 

longer battery life. The robot was also easier to control and 

repair. 

The results of the project suggest that the proposed 

methodology is a promising approach to designing and 

implementing maze solving robots with acrylic sheets. The 

methodology can be used to improve the performance, safety, 

and affordability of maze solving robots. 
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