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ABSTRACT: The development of efficient algorithms for path finding has been a significant area of research in
computer science. A key aspect of this field is the visualization of the path finding process, which aids in
understanding the underlying algorithms and their performance. In this project, we present a path finding
visualizer for the shortest path problem, which aims to provide a user-friendly interface for visualizing the
search process and determining the most efficient route. The motivation behind this research stems from the
need for effective tools that facilitate the comprehension of path finding algorithms. While numerous algorithms
exist, such as Dijkstra's algorithm and A* search algorithm, their inner workings are not always apparent.
Visualizing the path finding process enables users to grasp the algorithm's behaviour and make informed
decisions about the chosen algorithm and input data.

KEYWORDS: Algorithm design and analysis, Graph algorithms, Pathfinding algorithms, Data structures
I. INTRODUCTION

Pathfinding Visualizer is an interactive tool that allows users to explore and visualize various algorithms used in
pathfinding and maze-solving.It provides a hands-on experience to understand the intricate processes involved in
finding the shortest path between two points in a complex network.This presentation will introduce you to the key
features and benefits of using Pathfinding Visualizer.The project's user interface presents users with a grid-based
environment where they can define a start and end point, as well as place obstacles or walls to represent a real-world
scenario. Users can then select from a range of pathfinding algorithms, such as Dijkstra's algorithm, A* algorithm, or
others, and witness how these algorithms navigate the grid to find the optimal path.Through dynamic visualization, the
"Pathfinding Visualizer" showcases the exploration process, highlighting visited nodes and the final path found. Users
can adjust the animation speed, observe the algorithm's efficiency, and analyze the resulting paths to gain insights into
the trade-offs between different algorithms.

II. RELATED WORK

That the tool provides a grid-based interface where users can place walls or obstacles, select a starting and ending
point, and choose from a range of pathfinding algorithms such as Dijkstra's algorithm, A* algorithm, breadth-first
search, and depth-first search. as the algorithms run, the tool animates the exploration process, highlighting the visited
nodes and the final path found. the "pathfinding visualizer" tool also includes additional features such as speed
adjustment, allowing users to control the animation speed, and grid size customization. users can experiment with
different scenarios, observe how the algorithms behave in different grid configurations, and gain a better understanding
of their inner workings. the tool is built using HTML, CSS, and JavaScript, making it accessible to users through a web
browser. it provides an intuitive and visually appealing interface, allowing users to interact with the grid and algorithms
seamlessly. this related work serves as a source of inspiration and a reference for implementing similar functionalities
in the "pathfinding visualizer" project. it demonstrates how to design an interactive and educational tool for visualizing
pathfinding algorithms, providing a valuable resource for learning and experimentation.

III. METHODOLOGY

Analyzing Requirements: Begin by understanding the requirements and goals of the project. Identify the key features,
such as the ability to create obstacles, specify start and end points, and visualize the pathfinding algorithms. Break
down the problem into smaller components to gain a clear understanding of the project's scope.
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Designing the Grid: Develop a grid-based system to represent the problem space. Determine the appropriate data
structures and algorithms to efficiently represent and manipulate the grid. Consider factors such as grid size, node
representation, and methods for creating obstacles and specifying start and end points.

Implementing Pathfinding Algorithms: Choose and implement various pathfinding algorithms, such as Dijkstra's
algorithm or A* algorithm. Understand the algorithms' logic and adapt them to work within the grid system. Pay
attention to handling edge cases, such as walls or obstacles, and optimize the algorithms for efficiency.

IV. EXPERIMENTAL RESULTS

Impact of Grid Size: By varying the size of the grid while keeping other factors constant, you can measure the effect of
grid size on algorithm performance. It could reveal that larger grids lead to increased runtime, especially for algorithms
with higher time complexity.

Obstacle Density and Algorithm Efficiency: By changing the density of obstacles on the grid, you can evaluate how it
affects the efficiency of the pathfinding algorithms. It may indicate that highly dense obstacle configurations result in
slower pathfinding due to increased search space.

Algorithm Sensitivity to Heuristics: If you have implemented heuristics in certain algorithms like A*, you can
experiment with different heuristic functions and analyze their impact on algorithm performance. This could help
identify more effective heuristics for specific scenarios.

User Interaction Feedback: Conducting user surveys or feedback sessions can provide insights into the usability and
intuitiveness of the application's interface. Collecting user feedback on the effectiveness of the visualization in
understanding pathfinding algorithms can help identify areas for improvement.

These experimental results can provide valuable insights into the performance, efficiency, and user experience aspects
of the "Pathfinding Visualizer" project. However, the specific results would depend on the implementation, the chosen
algorithms, and the datasets used for testing.
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V. CONCLUSION

The Pathfinding Visualizer project provides a useful tool for understanding and visualizing various pathfinding
algorithms. By implementing this project, we have successfully created an interactive application that allows users to
explore different pathfinding algorithms in a visually appealing manner.

Throughout the development process, we have gained a deeper understanding of key pathfinding algorithms such as
Dijkstra's algorithm, A* algorithm, and others. We have also learned how to represent the problem space using a grid-
based system and how to manipulate the data structures necessary for efficient pathfinding.

The project offers a user-friendly interface where users can interactively create obstacles, specify the start and end
points, and observe how the algorithms navigate through the grid to find the optimal path. The visualization aspect of
the project provides a clear representation of the algorithm's progress, helping users to grasp the underlying concepts
more effectively.Additionally, the project can be expanded and customized in various ways. Additional pathfinding
algorithms, heuristics, and grid variations can be implemented to further enhance the functionality. Furthermore, the
project can serve as a learning resource, allowing students and enthusiasts to experiment with and compare different
pathfinding algorithms.
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