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Abstract: The project titled “AI Maze Escape Game Using Minimax Algorithm” aims to create a smart 

game where an AI agent independently moves through a maze to achieve its objective while steering 

clear of traps and obstacles. The system utilizes the Minimax algorithm, a traditional decision-making 

method employed in artificial intelligence and game theory, to assess potential moves and choose the 

most advantageous route by reducing possible losses and enhancing gains. The AI agent ensures 

strategic and efficient navigation by exploring the decision tree of possible states to anticipate the 

player’s or opponent’s future moves. This project illustrates the application of heuristic evaluation, depth 

search, and adversarial reasoning to real-time maze-solving and pathfinding challenges.This system 

improves the comprehension of AI game strategies and offers insights into how to implement intelligent 

agents that can make autonomous decisions in uncertain environments. 
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I. INTRODUCTION 

The AI Maze Escape Game Using Min-Max Algorithm is an engaging project that demonstrates how artificial 

intelligence can be applied to address intricate decision-making problems. This project involves creating a maze-like 

environment in which an intelligent agent must find its way from a designated starting point to a target, all the while 

steering clear of obstacles and potential dangers.  

The Min-Max algorithm, a widely recognized AI technique utilized in game theory and adversarial search, is central to 

the project. Thanks to this algorithm, the agent can take into account all potential moves, foresee future results, and 

choose the course of action that optimizes success and minimizes risks. The agent pinpoints the best route at every 

juncture by investigating various possible scenarios, even in complex and shifting surroundings. 

Heuristic evaluation functions play a crucial role in the project, as they assist the agent in estimating the value or cost of 

moves and directing it toward the most promising paths. This improves navigational efficiency and lessens the 

computational burden in complicated mazes.  

The AI Maze Escape Game serves as a hands-on illustration of how to apply strategic decision-making algorithms in 

the context of real-time gaming. It underscores how well the Min-Max algorithm works in adversarial contexts and 

provides perspectives on pathfinding, problem-solving, and the design of intelligent agents. 

Moreover, the initiative holds considerable educational and research worth, aiding both learners and developers in 

grasping fundamental AI principles like adversarial search, optimal decision-making, and game-based simulations. It 

can be applied in robotics, autonomous navigation ,and simulations based on games. It can be applied in fields such as 

robotics, autonomous navigation, and strategy-based games, making it a flexible resource for experimentation and 

education.  

All in all, the project integrates AI strategy, algorithmic reasoning, and interactive gameplay to develop an engaging 

platform for the practical and visually appealing exploration of artificial intelligence concepts. 
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II. LITERATURE SURVEY 

M.Derakhshan.et.al[1] 

Derakhshan and Bateni investigated task optimization in cloud computing using MAX-MIN, MIN-MIN, and priority-

based scheduling strategies. Their research showed how different task allocation methods impact system performance, 

resource utilization, and task completion times. They found that MAX-MIN works efficiently for larger tasks, whereas 

MIN-MIN is more suitable for smaller tasks. This study provides valuable insights for enhancing scheduling in 

dynamic cloud environments. 

N.Alzaben.et.al[2] 

Alzaben and Engels proposed an end-to-end routing method in SDN controllers using the Max-Flow Min-Cut 

algorithm. The study aimed to maximize network throughput and reduce congestion. Their algorithm dynamically 

selects routes based on maximum flow and minimum cut, offering a more reliable and efficient routing solution 

compared to conventional approaches. 

N.Alzaben.et.al[3] 

In this extension of their previous work, Alzaben and Engels evaluated the performance of the Max-Flow Min-Cut 

routing algorithm in more complex network topologies. They highlighted optimized path selection, lower latency, and 

enhanced network stability, demonstrating the algorithm’s scalability for large-scale SDN deployments. 

B.Barazandeh.et.al[4] 

Barazandeh and colleagues addressed solving non-convex Min-Max games using adaptive momentum techniques. 

Their approach improved convergence speed and stability in adversarial optimization scenarios, which are common in 

AI and machine learning applications. The study offered practical insights into handling non-convex problems 

effectively. 

D.A.Do.et.al[5] 

Do and Doan analyzed gradient descent-ascent dynamics for nonconvex Min-Max optimization in the presence of 

delays. They derived theoretical convergence rates and studied the impact of delays on system stability, contributing to 

practical understanding of real-time Min-Max optimization in distributed systems. 

N.Alzaben.et.al[6] 

Alzaben and Engels presented an end-to-end routing algorithm for SDN controllers based on Max-Flow Min-Cut 

principles. Their approach optimized multi-hop communication, reduced latency, and improved data reliability, 

providing practical solutions for network management in SDN environments. 

Z.Wang.et.al[7] 

Wang and colleagues focused on Max-Min energy efficiency optimization for NOMA-enabled backscatter 

communication systems. Their method enhanced energy utilization while maintaining high system throughput, offering 

an effective solution for sustainable and efficient wireless communication networks. 

K.Yang.et.al[8] 

Yang et al. implemented an RSS-based indoor localization system using a Min-Max algorithm combined with area 

partitioning. The approach improved localization accuracy and robustness, even in environments with signal 

interference, making it suitable for indoor navigation applications. 

K.Zhu.et.al[9] 

Zhu and co-authors developed a discretization-based integer programming approach for the Dubins Multiple Traveling 

Salesman Problem with a Min-Max objective. Their method achieved high path-planning accuracy while minimizing 

maximum travel distances, benefiting robotics, logistics, and automated routing systems. 

B.Lee.et.al[10] 

Lee and Shin studied Max-Min fairness precoder design for rate-splitting multiple access systems under imperfect 

channel knowledge. Their research examined strategies to maintain fairness and optimize data rates despite channel 

uncertainties, contributing to more reliable wireless communication systems. 

S.Zhou.et.al[11] 

Zhou and colleagues proposed a Max-Min throughput design for wireless body area networks using backscatter 
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communication. Their method maximized network efficiency while maintaining fairness among devices, addressing 

energy limitations and ensuring reliable communication in healthcare and wearable technologies. 

J.Fang.et.al[12] 

Fang and co-authors introduced a two-layer iterative algorithm for Max-Min rate optimization in IRS-assisted multiuser 

systems. Using improper Gaussian signaling, their approach enhanced spectral efficiency and optimized data rates 

across multiple users, improving overall network performance. 

C.Wang.et.al[13] 

Wang and colleagues developed an automatic heterogeneous MAX-MIN ant system with a pheromone reconstruction 

mechanism. Their method dynamically updated search paths, improving optimization performance in combinatorial 

problems and providing a robust solution for AI-based routing and optimization challenges. 

Z.Wang.et.al[14] 

Wang and co-authors improved indoor visible light positioning using particle swarm optimization integrated with a 

Min-Max algorithm. The approach increased localization accuracy and system stability, offering practical solutions for 

indoor navigation and smart building applications. 

H.Yang.et.al[15] 

Yang and colleagues designed RIS-aided constant-envelope beamforming for multiuser wireless power transfer using a 

Max-Min approach. Their study focused on ensuring energy fairness and efficient power delivery to multiple users, 

contributing to optimized and sustainable wireless power systems. 

 

III. PROPOSED METHODOLOGY 

The proposed system, “AI Maze Escape Game Using Minimax Algorithm,” aims to create an intelligent agent for 

solving mazes who can identify the optimal escape route through the application of game theory and artificial 

intelligence. The approach consists of multiple systematic phases, detailed below: 

1. Problem Definition 

This system is designed to allow an AI agent to navigate out of a maze, sidestepping obstacles and reducing the overall 

movement cost. The maze is regarded as a game setting in which the AI faces off against adversarial elements like 

traps, obstacles, or constraints on time. 

 

2. Maze Environment Design 

A maze grid is created using a 2D matrix in which: • Each cell indicates a position (either free space, wall, goal, or 

trap). 

• The initial point (S) and target point (G) are established.  

• Obstacles are positioned randomly or by hand within the maze.  

The AI agent uses the environment as its game board. 

 

3. State Representation 

A state is represented by each potential arrangement of the maze.  

• The state space is determined by the AI's current position, target location, and obstacles. 

• When the agent moves (up, down, left, right), transitions between states happen. 

 

4. Application of Minimax Algorithm 

To decide the best move at every stage, the Minimax algorithm is employed.  

• The AI functions as the maximizing player (attempting to reduce the distance to the goal). 

• The environment or trap serves as the minimizing player (making things harder or obstructing routes).  

• A decision tree is created that illustrates all potential moves and their results.  

• The AI selects the route that optimizes success and reduces loss through backtracking and heuristic evaluation 
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5.  Heuristic Evaluation Function 

An heuristic function (like Manhattan Distance or Euclidean Distance) approximates the proximity of the AI to the 

goal.  

This function assists in assessing every node within the decision tree, thereby diminishing computational complexity 

and enhancing efficiency. 

 

6. Implementation and Simulation 

• The system can be implemented in Python or C++ and includes graphical visualization (e.g., Pygame or Tkinter).  

• The maze, the AI agent, and its movement are depicted in real-time. 

• The agent uses the Minimax strategy to evaluate moves continuously until it either reaches the goal or there are no 

valid paths left. 

 

7. Testing and Evaluation 

• To evaluate the AI performance, mazes with varying complexities are examined.  

• Assessment metrics comprise path length, duration to achieve target, and count of explored nodes. 

• The algorithm’s ability to make decisions is evaluated in comparison to random or heuristic-based methods. 

 

IV. CONCLUSION 

The project titled “AI Maze Escape Game Using Minimax Algorithm” culminates in the successful design and 

implementation of a smart maze-solving system based on artificial intelligence and game theory principles.The system 

shows how an AI agent can independently move through a maze and make strategicchoices using the Minimax 

algorithm.The project effectively demonstrates predictive reasoning and optimal decision-making by simulating an 

adversarial situation in which the agent must minimize losses and maximize rewards.With the help of the Minimax 

algorithm, the agent can assess potential future states andchoose the most effective action to achieve its goal.The AI can 

estimate the distance to the goal and reduce unnecessary exploration through heuristic evaluation, thus enhancing speed 

and accuracy. 

The project emphasizes that a navigation process can become more intelligent and adaptive when decision trees and 

heuristic functions are combined.Through thorough testing of various maze structures, it was demonstrated that the AI 

can operate effectively even in intricate and changing settings. 

This work offers a practical illustration of how theoretical AI concepts can be applied to solve real-world 

problems.According to the simulation results, the AI reliably discovers the optimal route while using minimal 

computation time.In addition, the use of games in the implementation renders the process of learning AI algorithms 

both interactive and interesting.It also highlights how crucial search optimization and strategic planning are in the 

context of artificial intelligence.It improves comprehension of AI systems' thought processes and behaviors by 

combining visualization with algorithmic reasoning. The concept of escaping the maze effectively illustrates Minimax's 

promise in uncertain and adversarial contexts. 

This demonstrates that Minimax is not confined to conventional two-player games; it can also be tailored for navigation 

and decision-making tasks.The project adds to the expanding domain of intelligent agents that can operate 

independently in complex situations.It motivates the examination of hybrid methods such as Alpha-Beta pruning and 

reinforcement learning to enhance performance.The system establishes a robust basis for investigations into AI-based 

game design and robotic pathfinding.The project successfully meets its objective of developing a smart, efficient, and 

strategic maze escape system utilizing the Minimax algorithm.It demonstrates that decision-based AI models can 

successfully replicate human logical reasoning when addressing structured problems. Therefore, the project represents a 

novel use of artificial intelligence for both problem-solving and the development of intelligent games. 
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