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[bookmark: _Toc762665450][bookmark: _Toc243482213]1. Introduction
The author’s proposal for their independent project is to compare different pathfinding algorithms to find the strengths and weaknesses of each on mazes. They will compare them by running the algorithms with a Recursive Backtracking algorithm that will generate the mazes. The pathfinding algorithms that the author will compare will be A-Star (A*), Depth First Search (DFS) and Jump Point Search (JPS). The author may add more algorithms when they have done the first three and when more research has been done. 
Pathfinding algorithms are very important as they are used in many different fields for example video games, robotics and GPS [1, p. 1]. This led to why the author chose to do this project is for the author to learn the concepts and how to program the different algorithms that they will use as they are very new to pathfinding algorithms.
This project will also help the author in the future as the program will be easy to add more algorithms for maze generation and pathfinding so they can use it to test new algorithms they have not used before. This also allows the author to use this project to compare maze generating algorithms.
In Section two the author writes about research they have done on similar articles that compare pathfinding algorithms. Section three will state what problem that the author’s aim for this project will help with. In section four the author’s aim and objective for this project are stated and section five are the methodology for their research and the materials needed for this project. Then in section six the author’s project plan which they have created a Gantt Chart that they will follow for this project.
[bookmark: _Toc1249372187][bookmark: _Toc243482214]2. Background to the Proposed Research
The author found there were few articles who have compared pathfinding algorithms against mazes. Gabrovsek, Peter [2] compared six different maze generating algorithms against four pathfinding algorithms. One of the maze generation algorithms they used was the Recursive Backtracking algorithm. Their result about this algorithm is that it created the easiest mazes to their way of ranking, which was the number of intersections, they did say when they started the algorithm at the end of the maze this did create harder mazes. Kapi et al. [3] compare the A* and different version of a Jump Point Search algorithms, they used code that was downloadable. Their results were that one of the versions of JPS give the best results they also optimized the code for that version as well. Salem et al. [4] compared five pathfinding algorithms like A, DFS, Breath First Search (BFS) and Uniform Cost Search (UCS) using a PAC-MAN inspired game. They found that they on smaller and mid-size mazes A*, BFS and UCS was the best but A* being the most effective with the least expanded nodes. On the bigger maze DFS had the least expanded nodes and A* having the most expanded nodes. Permana et al. [5] compared A*, Dijkstra and BFS to find which would be the best algorithm to use for a maze runner game. They compare the computation time and how many squares the algorithm checked. Their results were A* was the best for that game as it was checking less squares it need less computing process and the search time was not that much longer than the others and sometimes shorter. Noori and Moradi [6] compared multiple informed and uninformed searches on their performance and how many nodes was traversed using a two-dimensional (2D) grid. Their results were that Hierarchical Pathfinding A* (HPA*) was the most efficient, but uninformed searches performed better when there were lots of obstacles in the way.
[bookmark: _Toc1534150785][bookmark: _Toc243482215]3. Research Problem statement 
The author’s aim for this project will help address the problem of learning the different pathfinding algorithms and knowing which algorithm to use in different situations. This problem will be addressed because the author will compare the different algorithms and compare their own results with result of other articles with similar aim as well.
[bookmark: _Toc1820083173][bookmark: _Toc243482216]4. Research Aim & Objectives
The aim of the author's project is to compare multiple different pathfinding algorithms on mazes that was created by the Recursive Backtracking algorithm.
· Research other articles finding ones that compare different pathfinding algorithms like A*, DSP, JPS.
· Create a program in C# that using the Recursive Backtracking algorithm to generate mazes.
· Create a class for each pathfinding algorithm that is going to be compared.
· Test each algorithm on multiple mazes and write down the results of how many moves, how many nodes it checked and how long it took to finish the maze.
· Compare each algorithm’s results with each other's and come to conclusions about the algorithms that the author used.
· Compare the author’s results with the other articles’ results that the author researched.
[bookmark: _Toc1231640789][bookmark: _Toc243482217]5. Methodology
[bookmark: _Toc1693682380][bookmark: _Toc243482218]5.1 Methods 
The philosophy for the research is positivism, the research approach that the author is going to use for this project is deductive as the author will collect data from different articles to compare them with their own results. The research method for this project is quantitative has the results will be statistics. As the author will be taking data from different algorithms and articles, it will be cross sectional research. The strategy for the research of this project will be an experiment has the author will compare the differences of multiple pathfinding algorithms. 
[bookmark: _Toc2009519300][bookmark: _Toc243482219]5.2 Materials  
For this project the author with create the program and algorithms in the programming langue of C# using Visual Studio. The author will use Microsoft Excel to keep track the data from when they run the pathfinding algorithms against the mazes in a table. The data that they will track from their testing will be how many moves the algorithm takes to finish the maze, how long it took, how many nodes the algorithm checked and how many walls the algorithm hits. The author will have the program calculate the mean of all this data for every algorithm as well. They will use RefWorks to organize and manage all their references. 
[bookmark: _Toc1144131433][bookmark: _Toc243482220]6 Project Plan
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