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The working title of this research project is “Comparing and Implementing AI Pathfinding Methods”. The background to this area of study are the already existing pathfinding algorithms, such as Dijkstra’s algorithm, the greedy best-first search algorithm, and the A* algorithm. In the paper “An Review on Algorithms For Pathfinding in Computer Games” (1) the author Parth Mehta discusses how each of the three methods previously stated compare to each other, they talk about each algorithms method, goals, strengths and flaws. A statement of theirs regarding Dijkstra’s was as follows; “Dijkstra’s algorithm unfailingly finds the shortest path from the starting point to the goal. However, when searching for a single target or goal, the use of this algorithm is not recommended because it consumes extra time and resources due to the additional number of nodes this algorithm inspects. On the other hand, if there are multiple targets to be searched for, then this algorithm serves as the quickest option.” (1). In regards to the greedy best-first-search algorithm they described it as being an algorithm using a heuristic function, making it run faster than Dijkstra’s due to it estimating the distance to the goal, which filters its paths, saving both time and resources but without the guarantee of the path being the shortest. When describing the A* algorithm, Mehta stated; “A* is like Dijkstra’s algorithm in that it finds the shortest path without fail and it is like Greed Best First Search in that it uses a heuristic function to estimate the distance to the goal. A* is a successful algorithm because it has the good qualities of both the Dijkstra’s and Best-First-Search algorithms, but it has the drawbacks of none. “ (1).
In the book “Artificial Intelligence: A Modern Approach “ (2) the authors Russell and Norvig also state that the Greedy Best-first search algorithm uses a heuristic algorithm, they state the algorithm being f(n) = h(n). This helps validate the information about the Greedy Best-First search algorithm from Parth Mehta’s paper. According to Russel and Norvig (2), the A* algorithm is the most well known best-first search, they state that it uses the heuristic formula f(n) = g(n) + h(n), where g(n) being the cost to reach the node,  h(n) is the cost to get from the node to the goal and f(n) is the estimated cost of the cheapest solution through n. 
The field of work in which this study will lie is game AI bots, this study is relevant to this field as a good game AI bot should be able to navigate environments effectively and avoid obstacles in a realistic manner while using as little resources as possible. Therefore, the comparison of multiple pathfinding algorithms should be made to accurately choose the best option for a chosen genre of game. This research is worth doing as with the technology for games continuously growing so does the need for optimisation, and for many games, and optimised ai pathfinding system is a must. Due to this being of high importance in the game many similar studies have been done regarding this topic however the topic is interesting and is an asset for an AI developer to learn through doing the study themselves.
The overarching aim for this study is to find, implement and evaluate solutions to AI pathfinding. The objectives to be carried out to achieve this aim are as follows:
· To analyse currently used AI pathfinding methods and solutions
· To choose appropriate methods and solutions for the chosen genre
· Implement the chosen methods and solutions
· Evaluate the chosen methods and solutions
The expected outcomes of this study are to have developed a working AI which can navigate a path effectively and efficiently, and to have a strong grasp on when to use certain pathfinding methods over others.
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The research philosophy which will be used in this study is positivism, this means that objective experiments will be carried out, and only knowledge gained through observation is trustworthy. The reason behind this choice is the data for this study needs to be precise and specific along with being reliable. To go along with the positivistic philosophy a deductive approach. A deductive approach is where you explore an already known theory and test whether said theory is valid, this will be used due to the abundance of sources in this field with the same or similar theories, and the want to avoid risk. The research strategies adopted will be document review, software development, experimentation and simulation. For the first objective the expected strategy will be document review, documents detailing methods and solutions will be looked upon in order to learn about said methods and to analyse their predicted effectiveness based on previous studies. For the second objective the expected strategy used is also document review for same reasons as stated above. For the third objective the expected strategies will be software development and simulation, in order to effectively implement and test the methods a working ai must be developed, it must as best as it can, simulate moving from one location to another while avoiding simulated obstacles. For the final objective, the expected strategy will be experimentation, multiple simulations will be run using different method in order to experiment on their effectiveness, allowing for a more accurate evaluation. For this project, the development method to be used will be the waterfall method. The reason for this choice is because there is no “client” or “team” to need to work around. While the waterfall method is usually seen as outdated or rigid compared to methods such as agile, this is usually based in a context involving teams or clients, where the flexibility of methods like agile are welcomed due to multiple factors affecting  the development process. However, without these factors and the fact that the tasks needed to be done are for the most part set in stone; the waterfall method should suffice.
With this study there are some possible risks and limitations, these include:
· The AI fails to work as intended
· Lack of software resources owned
· Unable to effectively test all the methods chosen
The possible ways to deal with these risks and limitations are respectively
· Perhaps seek guidance from a tutor to look at the code and suggest why it is not working as intended
· First check resources available within the university and if they are still lacking, use open source software
· Also perhaps seek guidance from a tutor
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The resources needed for this project are as follows:
· Working computer
· Python language
· Access to the internet
· AI packages
The author of this report is certain they can acquire each of these resources. In terms of workplace location, if the open source resources available are not suitable enough then the university’s games laboratory would be required in order to access the appropriate software and packages.
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Figure 1: Project Gantt Chart
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