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Autonomous navigation is a crucial challenge in 
robotics, requiring efficient algorithms and sensor 
integration to enable vehicles to explore and 
traverse unknown environments. The Micromouse 
competition challenges participants to develop 
autonomous robotic vehicles capable of efficiently 
navigating a maze. 

The primary goal of this project is to design and 
develop a small-scale autonomous vehicle that 
will first search and map a maze and then solve 
the maze in the shortest amount of time 
possible.
 

Research Question

Micromouse and Maze

• Optimize algorithm to simplify code while 
maintaining accuracy of pathfinding 

• Simulate competition environments with allotted 
time for maze  mapping and  maze solving

• Implement more sensors into the robot such as 
Ultrasonic Sensors for more accurate wall detection 
abilities

• Design PCB which can incorporate all the sensors and 
the microcontroller onto one board

• Establish a Micromouse Team competition team at 
UNH 

Introduction Challenges

Future Work

Acknowledgements

• Sensor Integration and Accuracy: The controls system 
relies on accurate sensor data to efficiently navigate the 
maze.  Any faults in this data can lead to problems in 
navigating the maze. 

• Algorithm Optimization: Making sure that the selected 
algorithm can efficiently map and solve the maze with the 
hardware selected. 

• Gyroscope Drift: Over long distances drift can build up and 
affect the robot's ability to move straight

• Wire Management: There are many different sensors and 
parts, so the wires must be organized to not disrupt the 
balance of the vehicle

Block Diagram and Testing Procedure

Figure #1 Micromouse Robot Figure #2 Standard Size Maze for the Micromouse competition [8] 
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Methodology

Can we create a cost-effective autonomous robot 
that can map and solve a maze?  The aim of this 
project is for the robot to be a starting point for a 
potential IEEE Micromouse competition team at the 
University of New Hampshire.
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Algorithm Results Sensor and Control Systems Results

• Gyroscope outputs correct angles necessary for turning 
and keeping a straight path

This Micromouse project focuses on developing an efficient 
maze-solving system using the Floodfill algorithm for 
instant pathfinding, a well-tuned control system for precise 
maneuvers, and optimized sensor configurations. The goal 
is to create a cost-effective design that enhances 
autonomous navigation performance.

Conclusion

Figure #3 Overview of the Micromouse System

Figure #5 Flood Fill Algorithm; started in 
bottom left corner and navigated its way to the 

center where the blue dot is 

Figure #6 Result from testing Gyroscope in STM32CubeIDE
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Motor Control: 
Utilized brushed 
DC motors with an 
H-bridge (L298N) 
powered directly by 
the battery.

Flood-Fill 
Algorithm: 
Assigned incremental 
values to cells 
starting from the goal 
to determine optimal 
paths.
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Avoidance: 

Used a Stack to 

track and prevent 

revisiting non-

optimal paths.

Total Cost of System: $90.46

• Tested vehicle's ability to travel in a straight path and make 90-

degree turn using only the Inertial Measurment Unit

• Tuned Control System

• Implemented Pathfinding Algorithm in simulated environment

Figure #4 Testing Procedure for the Project

• Implemented Infrared Sensors of Vehicle – these were tested by 

having the vehicle travel between a set of walls 

• Floodfill Algorithm will be applied to the system as the final step 

to ensure that it works as intended with the other subsystems

Figure #7 Step Response of the PID Control 
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