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[bookmark: _Toc510726296]Introduction
The aim of this report is to provide an overall highlight of the pathfinding AI that has to be written and implemented into the game. This will include identifying and describing any algorithms that have been implemented, a test schedule, user guide, program listing and screenshots that show that program and its functions.

[bookmark: _Toc510726297]Algorithms used and their Implementations
An algorithm that will be used to create a pathfinding AI will be Depth First Search (DFS). This algorithm is being used for this task because it is used for traversing graph or data structures[1][2][3]. It does this with the use of stacks/LIFO (Last-In-First-Out) queues[4]. The maze has been loaded into the program as a ‘.maz’ file and by using the ‘#define’ width and height, the maze can be loaded into the program as a 16 by 16 maze.
To track the position co-ordinates, a typedef structure was created. It contains two integers. These are the x and y values that will be used to identify a position of the maze. A stack function was also created and included the position typedef structure. By using this, the program will be able to pop and push position co-ordinates. 
[bookmark: _GoBack]In the main, two positions were created. These are the start and current positions. The start position will be used to initialise the stack and the current position will keep track of the current co-ordinates during the maze traversal. Using a while loop, the directions of the maze traversal were to be implemented. however, these are not properly functioning and is therefore incomplete. 
The loop also uses system(“CLS”). This clears the screen every time a loop is done. This was included to make the display easier to look at for the user[5]. System(“PAUSE”) is also used just before the while loop. This pauses the program until the user decides to continue running it and presses a key[5].
The program includes a ‘printMaze’ function. The purpose of this function is to allow the user to select a maze and then print the selected maze. To do this, the user must pick a number between 1 and 3. This function is then called in the while loop to show the maze in its up-to-date form. 

[bookmark: _Toc510726298]User Guide
When the program starts, you will be given a choice of 3 mazes to choose from. Each maze is 16 by 16 but they contain different routes to the exit and some contain more dead ends than others. To pick the maze, you will have to enter the number of the maze you want to use. 1 being easy, 2 being medium and 3 being hard. Once the maze has been selected by the user, the user will then be shown the selected maze. Once the user presses any key, the program will continue to run automatically until the user decides to quit or pause the program. 
[bookmark: _Toc510726299]Test Schedule
	Test No
	Test Description
	Expected Result
	Actual Result

	1
	This test is to check if the maze can print the maze in the while loop. 
	It prints the maze.
	It didn’t print the maze. The issue was that the file couldn’t be opened in the main. To fix this, a function will be made so that it can be called into the main.

	2
	This test is to check if the maze is able to print the maze by calling the ‘printMaze’ function in the while loop.
	It prints the maze.
	The maze prints as expected.

	3
	To test if the start position is in the correct position of the maze. This will be tested by using the direction variables and printing their coordinates.
	Start position is in the correct position.
	As expected, the start position was in the correct position.

	4
	This test will look at whether the current position will be able to move by looking for empty spaces next to the current position in the maze. 
	The current position will move down due to that being the only available empty space.
	It detects that there is an empty space, however it doesn’t move. Since the current position does not move, it continues to increase the y-axis co-ordinate. 
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// DFS while loop

uhile (1dfsstack.enpty()) // while stack is not empty

t
I/systen(pause");
systen("cLs™); // clears the screen

(e -
i

current.y--
afsstack.push(current);
3

cout << UP << " UP" << endl; // prints 1 up of current position

i oo ==
i

current.y+s;
afsstack.push(current);
3

Cout << DOMN <c " DOWN" << endl; // prints 1 down of current position

173F o == ')
A
71 afsstack.pop();
m

S (LEFT == 1 1)
i
current.x--
afsstack.push(current);

3

Cout << LEFT <c " LEFT" << endl; // prints 1 left of current position

S (RIGHT == * )
i
current.xes;
afsstack.push(current);
3

Cout << RIGHT << " RIGHT" << endl <c endl; // prints 1 right of current position

printiaze(); // Calling method to print selected maze

//cout << "popping (" << current.x <<
¥

return o;

<< current.y <

<< endl;
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Zvoid printMaze() // method used to print selected maze

4

1101 Waze 1 1117
if (mazeselection
i

Y

string line;

ifstrean myfile("mazel.mez");

i (myfile.is_open())

<
int count.
unile (getline(ayfile, line))
€

cout << line << endl;
Line. copy(&maze[WIDTH*count], WIDTH,
countes;,

3

myfile.close();

¥

1111 vaze 2 1111
iF (mazeSelection == 2)

¢
string line;
ifstrean myfile("meze2.nez");
1 (ftetacpen0)
int count = 0;
while (getline(myfile, line))
€ cout << tine << ena
Line. copy(8maze{WIDTHvcount], WIOTH,
countee;,
3
myFile.close();
¥
¥

1111 vaze 3 1111
if (mazeselection =
i

3

string line;

ifstrean myfile("moze3.maz"
if (myFile.is_open())

<

int count = 0;
unile (getline(myfile, line))
i
cout << line << endl;
Line. copy(amaze [WIDTHcount ], WIOTH,

countes;,
3
myFile.close();
¥
3
cout << enal;

).

o),
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V777117771 size of maze
#define WIDTH 16
#define HEIGHT 16
char maze[WIDTH*HEIGHT];
110001101111111111111171111111111
E#include <stack>

{

{

#include <iostream>
#include <fstream>
#include <string>
using namespace s

111111111 Position Coordinates
Eitypedef struct

int x;
int y;

} position;

stackeposition> dfsstack; // DFS Stack traversal
int mazeSelection;
void printaze();

e
Sint main(void)

111111111 Selecting the waze ///1111/]
cout << "Please select a maze " << endl << endl;

Cout << "1 = Easy " << endl << "2 = Medium " << endl <<
cin >> mazeselection;

cout << endl;

= Hard " << endl;

printtaze(); // Colling method to print selected moze

11117111 Tnitialising Positions /////111/
position start; // initislise start position
start.x = 1;
start.y = 13

position current; // initialise current position
current.x = start.x;
current.y = start.y;

dfsstack.push(start); // initialise stack with start position

111111111 irections
char UP, DOWN, LEFT, RIGHT;

UP = maze[WIDTH*(current.y - 1) + current.x];
DOMN = maze[WIDTH" (current.y + 1) + current.x];
LEFT = maze[WIDTH*current.y + (current.x - 1)];
RIGHT = maze[WIDTH"current.y + (current.x + 1)];

system("PAUSE"); // Pauses the program




