Agent AI: Search algorithms Report

User guide:
All what is needed is to run the program and it will navigate the maze as needed
“*” is a wall.
“x” is a bread crumb.
“K” is the key.
“S” is the start.
“F” is the finish.
“O” is where the AI currently is.

The AI: 
What I have programmed the AI to do, is to look in all directions starting with up and down and finishing with left and right. When it looks in that direction it will see what it is looking at, if it is a wall it will do nothing. If it is a letter such as the key “K” or the finish “F” it will store the position of the object. If it is a blank space it will move down that path and will leave a bread crumb where it was previously “x”. Therefore if it sees an “x” it will either do nothing or if all directions are an “x” or a wall “*” then it will pop its current location off the stack and do the same checks and popping if needs be, over and over again till it finds somewhere else to go.

My program:
I have defined the width and height of the maze at the top of my code as this wasn’t getting changed.
There is a structure to store the different positions of items in the game.
In my main I have my code running through the file looking for the start point, once it’s found that it will store it on the start position. Then it will run through the loop, checking what’s around the AI’s current position, putting its position on the top of the stack, replacing its position with an O, drawing the maze and then clearing it to give the illusion that the AI is actually moving around the screen. It will do this till it finds the finish, once it has done so it will draw the maze one last time and print out a message and the position of the key and the finish if it has found them. Lastly it will close the file and close the program.

PushAllAdjacentNodes function:
In this function is where the AI checks 
What’s around it and sees if it can mover anywhere, if it needs to pop its location off the stack or put it back on. This is also where it checks to see if it has found the key or the finish. If it has it will set off a bool and make it true for the checks later on. If it can’t move anywhere, there are no free spaces, then it will set a canMove bool to false where at the end of the function, if it is still false then it will pop its location off the stack.
The renderMaze function:
All this function does is tidy up some of the maze and print out what is in the file, line by line unless it can’t read the file then it will display the message telling you so.
The drawMaze function:
What this function does is draw what’s in the maze, this is used in the loop in the main function. This gets called all the time to see the location of the AI and where it has been.

I tried to edit the code so you could pick what maze you wanted by pressing either 1 or 2 but I was having trouble getting the code to load another maze apart from the first one but that’s all it was loading unfortunately. I created a new file and called it maze2 and myFile2 etc. but every attempt I made was further breaking my code so I had to revert all the changes in order to get working code back.
Below I will now show screenshots of my working code. 

[image: ]This picture is with the clear command not implemented, so there is no illusion of the AI actually moving.
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This is with the clear command in the code, when it is ran it will give the illusion of the AI moving around.

There is also the display message of the code finding the key and the finish.








		

[image: ]This is what the code will look like if it does not find the finish or the key.











Below is my code for the program:
#include <stack>
#include <iostream>
#include <string>
#include <fstream>

#define WIDTH 16
#define HEIGHT 16

using namespace std;

char maze[WIDTH*HEIGHT];

bool foundFinish;
bool foundKey;


typedef struct {
	int x;
	int y;
}position;

void PushAllAdjacentNodes(position);
void renderMaze(void);
void drawMaze(void);

position current;
position start;
position finish;
position key;
position temp;

stack<position> DFSStack;



int main(void)
{
	string line;
	ifstream myfile("maze1.maz");
	foundFinish = false;


	renderMaze();//This function will render the maze for the first time and give us an error if it cannot open the file

	//Below gets the start position from the file

	for (int y = 0; y<HEIGHT; y++)
	{
		for (int x = 0; x<WIDTH; x++)
		{
			if (maze[WIDTH*y + x] == 'S')
			{
				start.x = x;
				start.y = y;
				//cout << "Start located at position: ( x = " << start.x << ", y = " << start.y << ") of maze" << endl; //This is for debugging purposes
				
			}

		}
		
	}
	current = start;//Sets the current possition to be the starting position.

	DFSStack.push(start); //Initilise stack with start position


	while (foundFinish == false)
	{
		PushAllAdjacentNodes(current);

		current = DFSStack.top();

		maze[WIDTH*current.y + current.x] = 'O';

		drawMaze();	
		
		system("cls");
	}

	drawMaze();

	if (foundFinish == true && foundKey == true)
	{
		printf("Well done, you have found the key and made your way to the exit!\n");
		printf("The Key was located at %d, %d\nThe finish was located at %d, %d\n\n", key.x + 1, key.y + 1, finish.x + 1, finish.y + 1);
	}

	if (foundFinish == false)
	{
		printf("Finish was not found\n\n");
	}

	if (foundKey == false)
	{
		printf("Key was not found\n\n");
	}

	myfile.close();

	return 0;
}

void PushAllAdjacentNodes(position current)
{
	
	bool canGo = false;
	
	char lookUp, lookDown, lookLeft, lookRight;

	lookUp = maze[WIDTH*(current.y - 1) + current.x];		//Prints what is above where I currently am in the maze
	cout << "UP " << lookUp << endl;

	lookDown = maze[WIDTH*(current.y + 1) + current.x];		//Prints what is below where I currently am in the maze
	cout << "DOWN " << lookDown << endl;

	lookLeft = maze[WIDTH*(current.y) + current.x - 1];		//Prints what is to the left of where I currently am in the maze
	cout << "LEFT " << lookLeft << endl;

	lookRight = maze[WIDTH*(current.y) + current.x + 1];	//Prints what is to the right of where I currently am in the maze
	cout << "RIGHT " << lookRight << endl << endl;

	if (lookUp != '*')
	{
		if (lookUp == 'F')
		{
			finish = current;
			foundFinish = true;
			printf("You have found the finish!\n\n");
		}

		if (lookUp == 'K')
		{
			key = current;
			foundKey = true;
			printf("You have found the key!\n\n");
		}

		if (lookUp != ' ' )
		{
			maze[WIDTH*current.y + current.x] = 'x';
		}

		if (lookUp == ' ')
		{
			canGo = true;
			temp.y = current.y - 1;
			temp.x = current.x;
			DFSStack.push(temp);
		}
	}

	if (lookDown != '*')
	{	
		if (lookDown == 'F')
		{
			finish = current;
			foundFinish = true;
			printf("You have found the finish!\n\n");
		}

		if (lookDown == 'K')
		{
			key = current;
			foundKey = true;
			printf("You have found the key!\n\n");
		}

		if (lookDown != ' ' )
		{
			maze[WIDTH*current.y + current.x] = 'x'; 
		}

		if (lookDown == ' ')
		{
			canGo = true;
			temp.y = current.y + 1;
			temp.x = current.x;
			DFSStack.push(temp);
		}
	}

	if (lookLeft != '*')
	{
		if (lookLeft == 'F')
		{
			finish = current;
			foundFinish = true;
			printf("You Have found the Key!\n\n");
		}

		if (lookLeft == 'K')
		{
			key = current;
			foundKey = true;
			printf("You have found the key!\n\n");
		}

		if (lookLeft != ' ')
		{
			maze[WIDTH*current.y + current.x] = 'x';
		}

		if (lookLeft == ' ')
		{
			canGo = true;
			temp.y = current.y;
			temp.x = current.x - 1;
			DFSStack.push(temp);			//pushes where i am currently onto the stack
		}
	}

	if (lookRight != '*')
	{
		if (lookRight == 'F')
		{
			finish = current;
			foundFinish = true;
			printf("You Have found the Key!\n\n");
		}

		if (lookRight == 'K')
		{
			key = current;
			foundKey = true;
			printf("You have found the key!\n\n");
		}

		if (lookRight != ' ')
		{
			maze[WIDTH*current.y + current.x] = 'x';
		}

		if (lookRight == ' ')
		{
			canGo = true;
			temp.y = current.y;
			temp.x = current.x + 1;
			DFSStack.push(temp);
		}
	}

	if ((canGo == false) && (foundFinish == false))
	{
		maze[WIDTH*current.y + current.x] = 'D';
		DFSStack.pop();						//takes where i am currently off the stack
	}



	
}

void renderMaze(void)
{

	string line;
	ifstream myfile("maze1.maz");

	if (myfile.is_open())	//if the file is open then will read the file and print it out
	{
		int count = 0;
		while (getline(myfile, line))
		{
			cout << line << endl;


			line.copy(&maze[WIDTH*count], WIDTH, 0);
			count++;
		}
		myfile.close();
	}
	else
	{
		cout << "Unable to open file" << endl;
		
	}

}

void drawMaze(void)
{



	for (int y = 0; y<HEIGHT; y++)
	{
		for (int x = 0; x < WIDTH; x++)
		{

			cout << maze[WIDTH*y + x];


		}
		cout << endl;
	}

	cout << endl << endl << endl;

}
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