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[bookmark: _Toc92492026]TASK 1
[bookmark: _Toc92492027]Set of C++ functions and Classes to implement AI agent to search interconnected corridors in a hospital

[bookmark: _Toc92492028]Requirements
Create an AI agent that will allow to systematically search through a ground-floor map for signs placed in the corridors, using depth-first search (DFS). The floor map is a grid of 16 by 16 squares with the agent occupying one grid square at a time.
The floor map must be read from a file where the walls, corridors and signs are represented by keyboard characters (‘*’ for wall, ‘ ‘ for floor, an alphabet character for a sign such as ‘O’ or ‘P’, and where ‘S’ is the starting position. Preferably, the agent should search the floor map first to locate the starting point.
The user should be given the option to load a new floor map, start a new search, and stopping the application. 
If no sign is found, the agent must recognise and report this. Upon successfully finding a sign, the agent will report success and list the route taken.

[bookmark: _Toc92492029]Algorithms and data structures
[bookmark: _Toc92492030]Depth First Search
A Depth-first search (DFS) is an example of a greedy algorithm that traverses through a graph by exploring the nodes and all the adjacent sub-nodes in depth before  An agent can be anything that can sense and act upon its environment, (including sensors and actuators), while an intelligent agent is one that choses the line of action that will produce an optimal performance (Russell and Norvig, 2016, p37). The task of the agent in this program was to find all the possible signs in the corridor, to report its success and list the route taken.
[bookmark: _Toc92492031]

[bookmark: _Toc92492032]User Guide
To use the program you run through the menu.
There are 4 options – to loas the floor plan, to show the map, to go through the map manually and finally, to exit the program.

[bookmark: _Toc92492033]Program listing and test schedule
Test Schedule
	Test
	Testing behaviour
	Output
	Notes

	1
	Menu 
It gives the user options to load a new floor map, start a new search and stopping
	[image: Text

Description automatically generated]
	working as expected

	2
	File loading – should allow a new floor map to be loaded
	[image: Text

Description automatically generated]
	working as expected

	3
	Floor map
	[image: Text

Description automatically generated]
	Floor map is successfully loaded from file

	4
	DFS is searching avoiding the corridors
	[image: A screenshot of a computer

Description automatically generated with medium confidence]
	Not working as expected – stops at the end of the first line/corridor

	5
	Menu - option 3
	[image: A picture containing text

Description automatically generated]
	Option 3 from the menu loads the floor plan

	6
	‘moving‘ right
	[image: A picture containing text

Description automatically generated]
	the ‘@’ symbol is showing, simulating movement to the right

	7
	 ‘moving‘ down
	[image: Text

Description automatically generated]
	the ‘@’ symbol is showing, simulating movement to down

	8
	character disappears/deleted
	[image: A screenshot of a computer

Description automatically generated with medium confidence]
	a ‘sign is found’

	9
	left
	[image: A screenshot of a computer

Description automatically generated with medium confidence]
	the ‘@’ symbol is showing, simulating movement to the left

	10
	up
	[image: A screenshot of a computer

Description automatically generated with medium confidence]
	the ‘@’ symbol is showing, simulating movement up

	11
	menu
	[image: Text

Description automatically generated]
	returning to menu

	12
	DFS from current position
	[image: Text

Description automatically generated]
	not terminating

	
	
	
	

	13
	
	[image: Text

Description automatically generated]
	output of 






[bookmark: _Toc92492034]TASK 2 (250 wordsd)
[bookmark: _Toc92492035]K-Means algorithm
K-Means algorithm is an example of an unsupervised algorithm as the data is not labelled in advanced. The purpose is to group the data in a chosen number of clusters.

[bookmark: _Toc92492036]TASK 3 (250 words)
[bookmark: _Toc92492037]K-Means demonstration with two 2-dimentional centroids

[bookmark: _Toc92492038]Background
The task was to calculate the calculate the new position for each of the given centroids and allocate the class labels to all data points. We were expected to visualise the starting positions and centroids using a plotting software of our choice.
[bookmark: _Toc92492039]Implementation
The two 2-dimentional centroids allocated to me were (1.84, 4.06) and (1.13, 1.94). I was also given ten points with x and y coordinates to cluster using the K-Means algorithm. I used spreadsheets for the calculations and the visualisation. I used each point’s x and y coordinates against the x and y coordinates of the centroids to calculate the distance of the point to the centroids and used this to cluster them accordingly. 
[image: Chart, scatter chart

Description automatically generated]
1:K-Means before clustering

On the first iteration there were 6 points in one cluster and 4 in the other as seen below:
[image: Table

Description automatically generated]
2: K-Means iteration 1 table
[image: Chart, scatter chart

Description automatically generated]
3: K-Means Iteration 1 Graph
After the first iteration the new mean and the re-calculated distance between the points and the centroids caused a noticeable shift in the two clusters, however, after iteration 2 and 3 the change was less significant. Iteration 2 and 3 resulted in complete swap of points within the cluster, which indicated that there will not be any further significant changes. 
[image: Table, calendar

Description automatically generated]
4: K-Means Iteration 2 graph
[image: Chart, scatter chart

Description automatically generated]
5: Iteration 2 Graph

[image: Table, calendar

Description automatically generated]
6: Iteration 3 table

[image: Chart, scatter chart

Description automatically generated]
7: Iteration 3 graph

As a result of going through the clustering process with just two centroids and not carrying on with other ransom clusters, I am sceptical of the results produced. Several random pairs of centroids could have been used to compare and find the ones with the least variation. Alternatively, 3 clusters could have been trialled, that ultimately can help produce an “elbow plot”.
Using spreadsheets to visualise the graphs was useful, however, I found it cumbersome for the calculations, as it did not allow any negative numbers to be treated as absolute numbers for the addition and had to be done manually.


[bookmark: _Toc92492040]Appendix 1


[bookmark: _Toc92492041]Code 
	
#include<iostream>
using namespace std;
//#define N 16
//#define M 16

int N, M;
bool vis[1001][1001];

bool isValid(int x, int y)
{
	if (x<1 || x>N || y<1 || y>M)
		return false;

	if (vis[x][y] == true)
		return false;

	return true;
}

void dfs(int x, int y)
{
	vis[x][y] = 1;

	cout << x << " " << y << endl;

	if (isValid(x - 1, y))
		dfs(x - 1, y);//up

	if (isValid(x, y + 1))
		dfs(x, y + 1);//right

	if (isValid(x + 1, y))
		dfs(x + 1, y);//down

	if (isValid(x, y - 1))
		dfs(x, y - 1);//left
}

int main()
{
	cin >> N >> M;

	dfs(1, 1);
}




[bookmark: _Toc92492042]Sources

Cormen, T., et al (2009) Introduction to Algorithms, Third edition, The MIT Press
Decker, R. and S Hirshfield (1993) Working Classes. Data Structures and algorithms using C++. PWS Publishing Company, International Thomson Publishing Company
Lafore, R. (2001) Object-Oriented Programming in C++, 4th edition, SAMS
Russell, S., and P Norvig (2016). Artificial Intelligence: a Modern Approach, [EBook], Global Edition : A Modern Approach, Pearson Education Limited, ProQuest Ebook Central, http://ebookcentral.proquest.com/lib/trinity/detail.action?docID=5495854 [2/Feb/2022]
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C:\Users\silve\source\repos\Projects\Debug\Projects.exe (process 18144) exited with code @.

To automatically close the console when debugging stops, enable Tools->Options->Debugging->Automatically close the conso
[Le when debugging stops.

press any key to close this window .
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