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[bookmark: _Toc92989850]Introduction
In this short report I will explore the Dijkstra and A* pathfinding algorithms. I will discuss exactly how each algorithm works, what is the key difference between the Dijkstra and A* algorithms, as well as the advantages, disadvantages and the uses of the two algorithms. In the second half of the report, I will discuss my approach towards the Maze Pathfinding assignment, as well as the development process of a pathfinding algorithm. I will share some of the results and issues I ran into while looking for a solution to the problem, presented in the assignment.

[bookmark: _Toc92989851]Dijkstra vs A* Pathfinding
The first pathfinding method I will discuss is Dijkstra’s algorithm. Dijkstra’s algorithm uses data structures to represent the different nodes between the starting position and the goal. This algorithm is considered to be an uninformed search algorithm as well as being regarded as a generalised form of a Breadth-first search (BFS) algorithm. The fact that it is an uninformed search algorithm means that it performs its function by identifying the current state of a problem, then using a set of actions to change the current state of the problem, and lastly identifying the final state of the problem. This essentially means that Dijkstra’s algorithm does not make use of any additional sets of information in order to determine its path, which is why this algorithm is regarded as an uninformed search algorithm. A Breadth-First Search algorithm means it looks for a viable path to the target level by level which is the opposite to a Depth-First Search algorithm, which instead of searching for a path row by row, it will choose a path to the target, then retrace its steps back to the last divergence from the path, then repeat the process until all possible paths are tested to see which one is the optimal one. [1] [2]
The Dijkstra algorithm works by firstly creating a set of nodes that it has visited in order to prevent the program backtracking its steps and possibly travelling in circles instead of getting to the target node. The process of getting to the final node from the starting point begins by choosing a node with the shortest amount of steps needed to get to it (the cost), then adding it to the list of nodes that have been visited. Next, the costs are updated for all the unvisited nodes adjacent to the node the algorithm chose to go to at first. This is done by comparing the cost between the adjacent node and the starting point with the sum of the distance between the first chosen node and the starting point as well as the distance between the first chosen node and the adjacent node in question. This process is repeated for the whole row of nodes, until there are no more nodes in said row, at which point the algorithm moves on to the following row and repeats the process. This is done until the target node is reached and after all nodes have been visited the program can then chose the paths with the shortest cost values. This way, the path between the starting node and the final node is guaranteed to be the shortest one possible.
The A* algorithm is very similar to Dijkstra’s, especially because they are both Breadth-First Algorithms. However, unlike Dijkstra’s, the A* pathfinding algorithm is an Informed Search Algorithm. This is because the A* uses additional information that help the algorithm direct itself along its path from the start to the final node. This information however, is heuristic, which means that its not an exact value or set of information, but rather an approximation. Aside from the A* algorithm being an informed search algorithm however, it works almost exactly like Dijkstra’s algorithm, except that it has to factor in the heuristic information into its pathfinding logic. 
This algorithm starts off by creating two lists: one for the visited nodes that have neighbouring nodes which have also been visited (this can be referred to as a closed state list), and a list of visited nodes that have neighbouring nodes which haven’t necessarily been visited yet (also referred to as an open state list). When the algorithm starts it’s pathfinding functions, the closed state list is empty while the open state list only contains the starting point. The algorithm will then visit each node one after another, and unless one of said nodes are the final destination node, they are assigned to the correct list. The algorithm will keep checking if each neighbouring node it visits is in one of the lists, if not, the node is put in the open state list. However, if it is, then the algorithm will compare the distance between the starting point and the node, and whatever the current shortest path is between the starting node and another node. If it is shorter than an already existing path, then it will essentially be marked as the new shortest path. Also, if said node was in the closed list before, it is moved to the open list. While there are nodes in the open list, this process will continue until the algorithm reaches the final node. [3]

[bookmark: _Toc92989852]Maze Pathfinding Implementation
During the implementation process of the Dijkstra’s pathfinding algorithm, I ran into some issues and obstacles which ultimately caused me to make the decision, that it would be better if I figured out a different, less conventional way of approaching the problem, presented in the assignment. The approach I took was more of a direct one, where the player grid item would be forced to keep moving up the maze until the algorithm detected a wall above the player. Once that happened, the program would essentially keep moving right until it detected a wall to the right as well. At this point, unless the space in the right corner that is above the player, isn’t a wall, the row with the wall will be scanned, to look for an opening. Once an opening is found, the algorithm saves the position of the opening and declares that the player is stuck. If the player is declared to be stuck, the algorithm will then figure out that they need to move the player to where the opening in the wall is, after which point the player will be stuck no longer. Once the player is unstuck again, they will move up the maze until they detect a wall and repeat the last couple steps in order to get onto the next level. This process is repeated until the player gets to the target all the way from the bottom left corner to the top right corner of the maze.
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Description automatically generated]I believe the results of this algorithm were relatively good, and efficient for a brute force solution to the problem. The following screenshots are taken from three different runs of the automatic navigation through the maze. 
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Description automatically generated]Here is also the results of the benchmarking mode:
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In conclusion, although the approach to the problem I decided to take, didn’t quite make use of Dijkstra’s or the A* algorithms, it was still a relatively efficient way of solving the maze while minimizing the number of collisions between the player and the walls of the maze. One part of the code I though was interesting was the segment in which the algorithm needs to find a way to get past a wall, this is because of how it needs to look ahead by a row to find the opening and move the player there instead so that the player item can keep moving through the maze, no matter what.
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Another reason I liked this segment was because of how it made use of the ‘stuck’ condition which essentially allowed the wall scanning code to work.
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