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[bookmark: _Toc510088355]Introduction
This report will cover the algorithms implemented into the AI pathfinder. A brief user guide, the program listing, any testing that was undertaken during the development and screenshots of the final working product.
[bookmark: _Toc510088356]Algorithms
The main algorithm used in the AI pathfinder is the DFS (Depth First Search). The DFS starts at the root node and travels down a path, should it find a dead end, it will return to the last unexplored location[1]. The DFS is used in the AI pathfinder and handles all the locations for the AI to move to in the maze. When the AI has reached a dead end in the maze the top value on the stack will be popped off the stack, allowing the AI to return to a location with another unexplored path[2]. This algorithm is run until the item in the maze has been found[1].
[bookmark: _Toc510088357]User Guide
Upon running the AI pathfinder program, the user will be prompted with a choice of which maze they would like the AI pathfinder to search, the different maze options are listed above the input. The chosen maze must be input correctly (if the choice is “Maze.maz” then the user must input “Maze.maz”). Should the user input an incorrect choice, the console will ask the user to input the choice again.
Once the maze choice has been selected the user will be asked to input what item the AI pathfinder must search through the maze for. Both maze options currently only have “F” items in them but searching for other items will not crash the program, only return a message stating that the item could not be found.
During the search of the maze the AI character is represented as “@”, the paths the AI character travelled to that led to dead ends are represented with “o” and the direct path taken from the start to the item by the AI is represented by “x”. The start position is and “S” and the item currently in the maze is an “F”.
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[bookmark: _Toc510088359]whereCanIGo()
The whereCanIGo function handles the checking of whether the AI can move up, down, left or right in the maze, this is dependent on where a space is in the maze.
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The mazeSetup function handles the inputs from the user and the initial generation of the maze by reading from the file containing the chosen maze. This function will set the start position of the AI.
[image: ]
[image: ]
[bookmark: _Toc510088361]finalOutput()
The finalOutput function handles all the outputs after the search is complete. This function outputs whether the item has been found or not and if the item has been found, the location of the item. The last output is the path the AI took to get from the start position to the item.
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[bookmark: _Toc510088362]main()
The main handles the actual search algorithm and prints out the maze, while constantly clearing the console so the user can see the maze updating as the AI searches through it.
[image: ]
[image: ]
















[bookmark: _Toc510088363]Testing
	Test No.
	Test Description
	Expected Result
	Actual Result
	Pass/Fail

	1
	Maze Selection.
	Can choose different maze.
	Can choose different maze.
	Pass.

	2
	Item Selection.
	Can choose an item to find.
	Can choose an item to find.
	Pass.

	3
	AI can movement in the maze.
	AI can move up, down, left and right.
	AI can move up, down, left and right.
	Pass.

	4
	AI will stay within the walls.
	AI doesn’t travel through walls.
	AI doesn’t travel through walls.
	Pass.

	5
	AI moves backwards if dead end is found.
	AI moves backwards if dead end is found.
	AI moves backwards if dead end is found.
	Pass.

	6
	AI can detect if the item to be found is next to it.
	AI stops searching through the maze if item is next to it.
	AI stops searching through the maze if item is next to it.
	Pass.

	7
	User inputs something other than one of the maze options.
	Console outputs a message asking the user to input a choice again.
	Console outputs a message asking the user to input a choice again.
	Pass.

	8
	User inputs an item that does not exist to find.
	Console outputs message saying that the item couldn’t be found.
	Console outputs message saying that the item couldn’t be found.
	Pass.

	9
	AI leaves a trail of x’s to show the path it’s taken. 
	User can see the x’s appear on screen as the AI moves.
	User can see the x’s appear on screen as the AI moves.
	Pass.

	10
	AI leaves o’s when it reaches a dead end.
	User can see the o’s appear on screen as the AI leaves a dead end.
	User can see the o’s appear on screen as the AI leaves a dead end.
	Pass.
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[bookmark: _Toc510088368]Figure 3 - Maze Searched by AI with start position, AI position and the end point position output
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[bookmark: _Toc510088369]Figure 4 - Output of the path the AI followed to find the item in the maze (see figure 1 for the rest of the maze above)
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//Handles the actual search algorithm

i meinGeio
TAZSSKRIRL); //Runs the main setup

bool Finished = false; //Determines if the search has been finished or not

while (Ifinished)
e
systen("sls); //Clear the console

maze[WIDTH 3,y + @] = 'x'; //Change the location of the gj in the
whersCaniGel)

2 = dfsStack.oR0); //Set g to the top value of the dfsStack

maze to an x

//0utput maze
For (3o y = 03 y<HEIGHT; y++)

For (i x = 03 x < UIDTH; xb+)

)

=53/ foutput the AT in the maze
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SouE << maze[WIDTH'y + x] << " “; //Space out the

maze to make it more pleasing to look at
¥
seuk << sodls
¥

Saut << "Start located at position:(* << SEACE <<
<< endls //output the Start point

St << "AT position: (" << gl <<
J/output the AT'S current position

<< stantay, <<

<< aday << )" << andds
if (itenfaund) //Check if the AT has found the item
R
b
S (3~ SEASS 8 3iy == sBaCty) //Check iF the AT has returned
o the start of the maze

{
¥

Finished = true;

Finished = true;
i
finalouteut(Finished, isenfound); //Run the final output

return 05
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Input what item to search for in the maze: ~
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//Handles the movement of the AL
void whereCaniGe()

{
char lgoklp, leokDown, loekleff, loekBight; //Holds the next position to

check in the maze

bool peyeup - false, meyeRight - false, mavsPoun - false, maushaft - false;
- maze[VIOTH* (aiuy - 1) + akxls //Set logklp to the position above

the AL'S current position
ookDoun = maze [VIDTH*(aioy + 1) + aiuxls //Set JogkRoun to the position
belou the AL's current position
- maze[WIDTH'gi.y + (adx - 15 //5et logklafs to the position to
the left of the AI's current position

= maze[WIDTH'gi,y + (ahux + 1] //Set logkRighs, to the position to
the right of the AL's current position

if (Joekhaft == * * || leokksft

and F left of the AI's current position

choice[0]) //Check if there is space or

if (lookksfs == choice[0]) //Check if the item to be found is to the
1eft of the AT

enEqun = true;
J7squs, << "LEFT" << gpdls
nextBes.x = (akex - 1);

DEXERGRA.

o $g the stack
moveleft = true;

(8da0)s
(D8xtBas); //Add the next position for the AT to be moved
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¥

iF ( * || lopkDawn == choice[@]) //Check if there is space or
and F down of the AT's current position
{
if (lopkRaun == choice[@]) //Check if the item to be found is below
the AT

= true;

dfsstackapush(nsxiBes); //Add the next position for the AI to be moved
o $g the stack

moysDoun = true;
¥

if (lopkRisht, * || logkRight, == choice[@]) //Check if there is space or
and F right of the AI's current position

if (lookRight, == choice[0]) //Check if the item to be found is to the

right of the AL
enEqung = true;
J/squt, << "RIGHT" << gndl,
nextBes. = (akes + 1);
nextPes,¥ = (8l
dfsStackooush(nssiBes); //Add the next position for the AT to be moved
o §g the stack

meysRight = true;
¥
if (lookip == ' * || leokUp == choice[®]) //Check if there is space or and F
Up of the AI's current position
{

if (looklp == choice[0]) //Check if the iten to be found is above the
a1

itenfound = true;
/s, << 0P << sndh;

dfsstackapush(nsxiBes); //Add the next position for the AI to be moved
o $g the stack

mRvslp = true;
¥

i (Ipoyeln 8 Inoysbown 86 'navebeft 88 lmayeRight ) //Check if the AT has
run out of possibie moves
€
df5S5ack.g9R0); //pop off the stack
naze[WIDTH"aL,Y. + 2dux] =

.*5 //set dead end position toa .
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//Initial set up of the maze before the actual AL search
i wasessnual)
String Line;

FILE *ptr = fopen(“Mazelist.txt"

names of the possible maze to search

5 //0pens the .txt File containing the

char buffer[HAX_CHAR_STZE];
bool fileQpen = false;

do
{
Seuf << "Input uhich file to search: " << gndl;
do
{

fasanflate, "Ws", buffer);
St << buffer << gndl; //console outputs the list of mazes the
user may choose fron

} while (1feef(otr))
//ssanEL%s" , choice);
in >> choice; //User inputs maze choice

system("gls"); //Clear the console

ifskcaan mufila(choice); //0pens the File chosen by the user

//Check if file was able to be opened
if (mufils.ds.opsnl))

R
fileopen - true;
30 count - 03
e (assliostamils, 1re))

Ling. copy(&maze[WIDTH count ], WIDTH, 8); //Read in the
maze and add it to the maze variable
countr+;,
¥

) nufils.sdess()s
else gouf << "Unable to open file" << gndls

rewind(gtr); //Reset the pointer
} while (1fileoaen)s

SauE << "Input what item to search for in the maze: * << sndls
S6A0E(%s", choice); //User Inputs what iten to search for

//0utput maze
For (3o y = 03 y<HEIGHT; y++)

For (igh x = @5 x < WIDTH; x++)
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if (naze[WIDTH?y + x] == 'S') //Check if start position has

been found
1
J/set start point
shark.x = %
stackay. = ¥
b
$f (maze[VIOTHY + x] == choice[]) //Check if exit has been
found
1
//set inish point
N
Sout << mazeluIOTHY + x] <<
b
sout << sndds
b

cout << "start located at positior
sndl; //Output start position

<< sfaRbas << 7" << sBantay << 7)7 <<

//5et AT's position to the start position
il = starka
i = startys

dfsstask.push(start); //Add the start position to the stack

Souf << "AT position: (" << ghax <<
AI's current position

<< ghay << )" << gndds //output the

system("gls"); //Clear the console
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7/Handles the final outputs, like where the end points is
void £ingloukauk(bool Finished, bool tgRERYAL)
{

//Check if the item has been found and finish is true
if (finished == true 88 jignfound == true)
Souf << "End Point Found: (" << giuX << " << aday <<
//0utput the Finish Point
else
Sauf << "Item could not be found” << gndl:

Aok xCount =

//Count the total number of 'x' in the maze
For (i y = 03 y<HEIGHT; y++)
{

For (i x = 03 x < IDTH; xb+)

)

if (maze[WIDTH" + x]
{

xCounttts





