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In this assignment the task was to write a search AI for a pathfinding algorithm. The goal for this AI is to be able to search a dungeon in a dungeons and dragons style game for a specific item and then find the fastest route to the exit from the item. The AI that has been created has used stacks to store the AI location and visited locations. Initially the user will be able to select from multiple dungeons. The AI will then get the start location of the dungeon and will check all the locations adjacent to it to check if it is able to move in that direction, if it can it will add them to the stack and will move to one of the directions, it will continue to move until it is unable to do so. If the AI can’t move, then the top of the stack will be popped off. The AI will then check if it able to move from the location on top of the stack, if not the stack will be popped again. This will continue until the AI can move again. Eventually the AI will find the item it is searching for, when it does the location of the key will be stored and it will be used as the new start point. The AI will then begin to move again and will then be looking for the finish point after the item has been found. When the AI has found the exit, the program will finish, and it will report the location of the item to the user and how many steps the AI thinks it will take to complete the task. An attempt was made to implement Dijkstra’s search algorithm [2] however it was not completed.
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[image: ]The program uses one structure for the position which has an x and a y coordinate. The maze array uses width and height to determine the size of the array.
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The start menu allows the user to choose a specific maze and then decide if they want to start or exit. The program asks the user to select a maze of their choice. If they input a value it will exit the loop. Then If the user inputs “s” then the program will start.





[bookmark: _Toc510122257]Render
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The render function reads the dungeon data from the selected file and then will print out the data as it reads it. It will also copy the data into the maze array that was initialised earlier. The render and start/end function have been taken from the Moodle example for file reader and finding start [1].
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The function will search through the maze array until it finds the position which contains the character “s”. once it has found this it will store the location in the start variable. [1]
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This function essentially does the same thing as the start function but it will search for “f“, and will store it in the end variable [1].
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The draw function will loop through the array and will print every character in the array.
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[image: ]The find item function is used by the main to search adjacent position to the ai and check if it is able to move. If the adjacent position is a space then a temp value will store that location and push it into the AI Stack. Everytime a position gets pushed, the path count increases by one, this stores the amount of moves the ai takes. 
The multPath counter is also increased by 1. This counter gets used at the end of the function, if the counter is a value of two or greater then the current position becomes a node. The idea of turning positions with multiple paths into nodes is an attempt at Dijkstra’s search algorithm [2]. The idea was that every node would see atleast two other nodes. The AI would then be able to run through the nodes, and be able to check the distance between the current node/position and the next node by comparing the positions. It would then close the node with the shortest distance and move to the closest one,while storing in memory which node it came from. This would in theory allow the AI to find the shortest path to its goal. Unfortuantely the idea was unable to be completed.
After initial checks, the function then checks again to see if the next position matches the item the AI is looking for. If it is the item its looking for then the itemFound will be set to true, and the position of the item will be returned.
If the AI finds that it is unable to move then it will first chek if the current position is  a node. If it is it will remove it from the node array. The function the pops off the top of the stack and removes 1 from the path count, it will then cahnge the current position to a “-“.
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This code Is much of the same as the find item function. The AI checks if it can move but instead of looking for just a space, it will also look for “o”, “ ”, “-”, “N” and “f”.
The f is the finsih point. If it reaches that it will return finished as true and will exit the function. The space is an unvisited location and any other characters have been visited but since the AI might have already been to the exit the AI will be able to move back over the locations its already been to. 
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[bookmark: _Toc510122263][image: ][image: ]The AI’s current position is set to the start position and added to the stack.
The current position is then set to the top of the stack and the code enters the first loop. The code will clear the window [3], this allows for the maze to be rendered in the same spot allowing the user to “see” the AI move. It will loop until item is found, the loop calls the find item function and will set the top of the stack’s position to an “o” and will redraw the maze. 
The function will then enter the second loop after setting current position to the items location and calling the find exit function once and pushing to the exit AI stack. The loop is the same as the previous but will end once the exit has been found and will set positions to “x”.
Once completed the function will output the items position to the user and how many steps the AI calculates it will take to complete the task.
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To tests the code, I first test the start menu by entering the accepted values and some unaccepted values. I then run each maze through the code to check if they work. Each maze is different in size and position of the significant position.
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Maze 1 above.
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Maze 2 above.
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Maze 3 above.
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¥ < HEIGHT; yor)

for (int x = 0 X < WIDTH; x++)

i

cout << maze[WIDTH"Y + X] <<
¥

cout < endl;

3//100p through x and y in the array and draw each position
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if (lookRight == item)
€

temp.y
temp.x

current.y;
current.x + 1

Stemround - true;
return temp;

¥
1F (canGo == false)//if ai cant move
€
location temppop;
maze[WIDTHFcurrent.y + current.x] = '-';//set postion to
temppop = aistack.top();//set temp to ewal the location ontop of the stack
for (int 1= 0; 1 < nodeCount; i++)
<
i (temppop.x == node[1].x & temppop.y == node[1].y)
i
node[1] = node[i + 113//if it was a node resove it fora the array
nodecount.-
3
¥
aistack.pop();//pop the top of the stack
pathcount.
¥

if (milteath
€

2)//3f a1 can move in mor ethan one direction

node[nodeCount].x = current.x;
node[nodecount].y = current.y;
J/cout << "node - " <c nodeCount << "
maze[WIDTHecCurrent..y + current.x] = ‘N
nodecount++;//increase node count

<< node[nodeCount].x << *," <<
3//prints current position with

node[nodecount].y << endl;
N to mark node
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canGo = true;

multeathes;
pathcounts+;
¥
iF (lookaight == * )
€
temp.y = current.y;
temp.x = current.x + 1
sistack.push(temp);
canco - true;
multeathes;
pathcounts+;
¥
1F (lookup == item)//if next position is the item
€
temp.y = current.y -
temp.x = current.x;
itemFound = true;//set item found true
return temp;//return position to start the next loop
¥
1F (lookooun == item)
€
temp.y = current.y + 1
temp.x = current.x;
Stenround = true;
return tem;
¥

iF (lookieft == item)

€

temp.y
temp.x

current.y;
current.x -

Stenround = true;
return tem;
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“location finditem()

i

//3nit variables
Jocation temp;

char Lookup, lookoown, lookLeft, lookRight;
bool cango - false;

int multeath -

//check adjacent position to current
1o0kup = maze[WIOTH * (current.y - 1) + current.x;

Lookpoun
lookLeft

Lookright

1F (100kup

€

maze[WIDTH * (current.y + 1) + current.x];

maze[WIDTH * current.y + (current.x - 1)];

maze[uTOTH * current.y + (current.x + 1]

* *)//check 1f adjacent position is a space

temp.y = current.y - 1;//set temp position o current position
temp.x = current.x;

‘aistack.push(temp);//push temp to stack

canto = true;//ai can move

multpathes;
pathcount

3

i (Lookoown == * ")

<
temp.y = current.y + 1;
temp.x = current.x;
aistack.push(tesp).
canco - true;
multpathes;
pathcounts+;

3

3 (lookiert = © * )|

<
temp.y = current.y;
temp.x = current.x -

sistack.push(temp);
canco - true;
multeathes;
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if (canco == false)
€
Location temppop;
maze[WIDTHFcurrent..y + current.x] = '_';//set current position to a
tempPop = exitAT.top();//get the top value from the stack
for (int 1 = 0; 1 < nodeCount; i++)
i

indicating it cant move

i (temppop.x
i

node[1] = node[d + 11;
nodecount.

3
¥

eXitAT.pop();//pop position fro stack

pathCount--;//path count counts how many steps the ai took

H
7/3F a1 can move in more than one direction, set position to a node
773F (nultpath >= 2)

€
node[nodeCount].x = current.x;
node[nodeCount].y = current.y;
cout << "node - * << nodeCount << "= << node[nodeCount].x << ;" << nodelnodecount].y << endl;
maze[WIDTHeCurrent..y + current.x]
nodecount+;

¥

return finished;

node[1].x 8& temppop.y == node[1].y)//if it was 3 node remove it from the array
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exita.push(tenp);
canco - true;
FultPathes;
pathcounts-

¥
¥
S If (lookleft == * ' || lookieft == ‘' || lookLeft =
€

temp.y = current.y;
temp.x = current.x - 1;

o iF (temp.x == end.x 48 temp.y
i

end.y)

cout < "found exit!” < endl;
Finished - true;
cango - true;
¥
o e1se
i
exita.push(tenp);
canco - true;
FultPathes;
pathcounts+;

¥
< if (lookright
€

11 Looknight

11 Lookright

temp.y = current.y;
temp.x = current.x + 1;

o LF (temp.x == end.x 48 temp.y
i

end.y)

cout < "found exit!” < endl;
Finished - true;

exita.push(tenp);
canco - true;

FultPathes;
pathcounts+;

‘o' |1 looktest

‘o' |1 lookright

' || lookight
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‘0005 TindEX1T{location end)//wat.. Take the cUrrent position and check 1t against predetined characters

a7 I/to check if the ai can move in a direction, if it can it will add it to the stack
a8 location temp;

a9 char Lookup, lookoown, lookLeft, lookRight;

S0 bool cango - false;

51 int milteath - o

52

s //check current position agaisnt adjacent positions

o e R e R e R s s

ss Lookup = maze[WIOTH * (current.y - 1) + current.x];

s

5 1o0kDoun = maze[WIDTH * (current.y + 1) + current.x];

S8

s lookLeft - maze[WIDTH * current.y + (current.x - 1)I;

60

& LookRight - maze[WIDTH * current.y + (current.x + 1)1;

b st AT et e )

&

6 = //if statements to check if any of the adjacent nodes are available to move in to
& 173F 50, add then to the stack.

& 173 space 1s an empty tile, "f* is the finsih, if this is found the ai will exit
& 7730 "0" or "-* is a position previously visted by the ai while searching for an item
6 /77" (position with two or more possible paths) is a node previously visited by the ai.
55 = if (lookup ==' * || lookup == '¥'| lookup == ‘o’ || lookup == '’ || lookup )
1 €

n J/store adjacent position in temp variable.

7 temp.y = current.y - 1

7 temp.x = current.x;

7 J/check if position ewsals the exit position

s & 5F (temp.x == end.x & temp.y == end.y)

% i

7 cout < "found exit!” < endl;

s Finished - true;

s

a0 ¥

PO e1se

a2 i

s I/push the variable

8 exitar.push(temp);

8s canto - true; // Setting to true means the ai can move so it will not cause the stack to be poped
s BultPather;//increase counter by 1, if this counter reaches atleast 2, the curretn position will becon
s pathcounts+;

s ¥

8

% ¥

91 = if (lookoown == * * || lookooun

%2 €

% temp.y = current.y + 1

% temp.x = current.x;

s & 5F (temp.x == end.x & temp.y == end.y)

% i

o cout < "found exit!” < endl;

% Finished - true;

9%

100 ¥

m o else
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while (finished == false)

<
systen(“cls");//clear the window
Findexit(endposition); //uhere can 1 go funcction
topTemp = exitaT.top();
current = topTemp;//set current to top of stack
maze[WIDTHecurrent..y + current.x] = 'x'//set current position to “x"
drau();//redrau maze

¥

cout < "Key located at " << endCurrent.x < *," << endcurrent.y <cendl;
cout << "AT calculates it will take * << pathcount << " moves to complete the task® << endl;
return o5
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[int main(void)

€

1/init variables

int buffer;

Jocation starteosition;
Jocation endposition;
location topTemp;
location endcurrent;
location *visited;

item - "k';//set the character for item the ai is searching for
Starthenu();//get the maze to be loaded from the start menu.

if (startuaze == false)

€

return o;
¥

visited = new location[vis + 11;

render (mazeNane);//draw maze for the First tise and store the data into an array
startposition - findstart();//find start position of maze
endposition = findend();//Find end position of maze

current - startposition;//set current position to start
#inditen();//call the Find item function

aistack.push(current);//push current position to stack

topremp = aistack.top();//store top of the stack in a tesp variable
current = topTemp;//set current to the temp vairble

//uRTTE covE HeRe
while (itemround

<

false)

systen(“cls");//clear the window
endcurrent = finditen();//set position to item for second loop
/73150 call Find item function

topTemp = aiStack.top();//set temp to top of stack
cout << topTemp.x << *," << topTemp.y << endl;
current = topTemp;//set current to temp
maze[WIDTHecurrent..y + current.x]

drau();//redrau maze

*0'3//set current position in maze to "o

current - endcurrent;//set current to end current (position of ites
Findexit(endposition);// call function

exital.push(current);

topTemp - exitAT.top();

current - topTenp;

- breadcrusb
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To select a maze enter value betueen 1 and 3
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To select a maze enter value between 1 and 3
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current selection = mazel.maz
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To select a maze enter value between 1 and 3
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current selection = maze2.maz
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To select a maze enter value betueen 1 and 3
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press any key to continue
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// include files
#define WIDTH 34
#define HEIGHT 26

S#include <Fstream
#include <string>
#include <stack>
#include <iostream>

using namespace std;

[//gectare grobats and functions
char maze[WIDTH*HEIGHT];

Sstruct location {
int x, 3
%

stackclocations aistack;
Stackclocations exital;

void render(string);
location findstart(
location Findend();
bool herecanzgo(location end);
Void dram();
void starthenu();

location Finditen();

location nodelé4];
location current;

int nodecount - 6

int pathcount = 6
string mazeName;

bool startuaze - false;

int vis - 8;

bool Finished - false
bool ItemFound - false;

char iten;

e SR——
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179 j5vold startmenu()

e |t
181 //nit variables

182 int 65

183 unsigned char ¢

184

185

185 bool valid = false;

187

FE I

189

18 o while (valid == false)

151 <

192 cout << endl << "To select a maze enter value betueen 1 and 3° << endl;
193 cin >> d;//user input to select maze
18 |5 (4= 1)

155 i

19 mazenane - “naze1.maz

197 valid = true;

158 3

19 |5 else i (4 == 2)

200 i

201 mazeNane - "maze2.maz”;

202 valid = true;

203 3

204

205 | else i (4 == 3)

206 i

207 mazenane = “naze3.maz

208 valid = true;

209 3

20 | else

am i

212 cout << endl << "To select a maze enter value between 1 and 3* << endl;
a3 cin > 43

218 3

215 ¥

26

27 cout < "to start the maze enter the value s * << endl;
28 cout << "to exit the maze enter the value e * << endl;
25 cin >> c;//user input to start maze
20 cout << endl;

2

22 |4 suiteh ()

23

23 case st | st

25 Startaze - true;

25 break;

227 case 27:

28 exit(e);//exit

29 break;

20 ¥

21 3

22 |}
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void render(string nane)
€

string line;
$fstrean myFile(nanc);//open maze File using maze name selected by user

1F (myfile.is_open())

€
int count - o5
while (getline(nyfile, line))
<

cout << Line << " " << endl;//draw maze

Line. copy (amaze[WIDTH¥count ], WIDTH, 6);//copy maze details into array
counts;
¥
myfile.close();//close file
¥
2lse cout < "Unable to open File”;

cout << endl << endl < endl;
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//find start position
Slocation Findstart()

i

location start;

5 ¥ < HETGHT; y++)//100p through x and y.

*5')//3F coords are the same as s in the maze

Villset coors to startrosition

for (int y
€
for (dnt X = 85 X < WIDTH; x++)
€
if (naze[WroTH?y + x]
€
startoxc = x; start.y
3
I
¥

¥

cout << start located at positi
return start;

<o start.x <

<c start.y < ) of maze" < endl;//display start pos
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5location findend()

i

//uses same code as start position
Tocation end;

for (Int y = 65 y < HEIGHT; yr+)

for (int X = 0 X < WIDTH; x++)

i (mazefuromey + x]
i

)

end.x = x; end.y = y;//save positon into end Position

¥
Cout << "end located at positior
return end;

(" << endux << "," <c end.y << *) Of maze" << endl;





