A


Table of Contents
Introduction	2
Objectives	5
Outcomes Expected	6
Research Methodology	6
Resources and Planning	8
Bibliography	9



















[bookmark: _Toc43312831]Introduction

Background Research
The chosen project is developing a pathfinding algorithm for a game AI and how each method for the algorithm can be more suited for different game genres. From what the subject specialist said it is that most of the background research will be on Dijkstra’s shortest path algorithm and additional algorithms which makes it more effective/efficient. He has recommended included two book extracts and another book for later research, the relevant chapters come from the Computer Networks by Andrew S. Tanenbaum, the second exert is from the Artificial Intelligence: A Modern Approach by Stuart Russel & Peter Norvig. 
The first source explains on how the Dijkstra algorithm works. Here is a diagram from the source:
[image: ] [1]
So, each node is labelled with the distance from the source node which on the diagram above does not show, normally the algorithm does not know the distances between each node initially, so all nodes are marked with infinity, as the algorithm goes through the paths it finds the distance and it updates the labels. Now, the algorithm starts with selecting a starting node also known as the “permanent node” [1] which is indicated by the filled in dot (as shown above) then the algorithm checks all adjacent nodes to the working node (which in this case is node A which is also the permanent node) then it relabels those nodes with the distance from the permanent node (node A in this case). The algorithm chooses the smallest distance. 
[image: ] [1]
So, in this case as 2 is lower than 6 the algorithm chose node B, and now that node becomes the working node, now the difference between the permanent node and the working node, the working node is the node which makes the comparison to the other nodes in retrospect to the permanent node (starting node). The next step which the algorithm will take is the same as previously as it will check all adjacent nodes except of the one which it came from or already completed, as if the algorithm did that it would be in an infinite loop. 
[image: ] [1]
As 4 < 9 the algorithm chose node E, the algorithm keeps track that it arrived at E from B as shown in the label. The algorithm does the same as previously described until it reaches its destination in the case of the source that will be node D. 
[image: ] [1]
Criticly speaking about this source its that it is a useful source, it also speaks about a diffrennt algorithm which is called “flooding” however the subject specialist said to concentrate on Dijkstra’s. When speaking about the information which it gives about dijkstra’s it is pretty in depth.
The second source is more about different search methods which an AI can use, the search methods can be used in the pathfinding algorithm to find a specific goal for example the player character, so the NPC will always search for the player character if they are hostile for example. There area approximately 6 search methods in the source but only there will be a couple of them summarised.
The first method is called the breadth-first search, it is a simple strategy “in which the root node is expanded first, then all the successors of the root node are expanded next, then their successors, and so on” [2] so the search method works on the basis of FIFO (first in first out) as it checks the first node and then the later ones. Here’s a diagram to show how it works:
[image: ] [2]

The breadth-first search is the most efficient when all steps are equal as it always expands the shallowest unexpended node. However, there can be a code addition which will make it work with any step cost, the search method is known as the uniform-cost search which instead of expanding the shallowest node it “expands the node n with the lowest path cost” [2]. However, this search method will go into an infinite loop if it ever must expand a node that has a zero-cost action.
Another search method is called the depth-first search which “always expands the deepest node in the current fringe of the search tree” [2] it works on the basis of starting from the deepest node which has no successors and when the node is expanded they are dropped from the fringe so the search “backs up” to the next shallowest node that still has unexplored successors. Diagram which shows more on how the search works:
[image: ] [2]
Overall, this source is quite useful due to having high detail of search methods which can be used in AI pathfinding to find specific targets, additionally it does mention the A* version of Dijkstra’s algorithm. The source is well written and it is easy to understand on how those methods work.
Information for the reader
The project is a research/creation of an AI Pathfinding algorithm, AI pathfinding is a crucial part of any video game which uses AI (AI stands for artificial intelligence). Majority of modern and even past games used AI for NPCs (non-playable characters) and pathfinding is used to make the NPCs move around the world without going through object or getting stuck in corners of rooms or any other objects, pathfinding is also used to find the player character and majority of times they AI will find the shortest possible path to the player character, according to the environment of course as it is not wanted for the NPC to walk through walls just to get to the player character. This links with the author’s current course as it is a very useful topic to know in game development and having a pathfinding algorithm ready to use is beneficial for any future projects, that is one of the reasons for undergoing this study but the second one it is from a pure interest in how AI in games work.
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Objective 1- To develop software which can load a graph and preform Dijkstra’s shortest path algorithm. 
This objective is self-explanatory, the goal is to create software which can create a graph of algorithms which are put into it, the graph will probably be of the time it takes for the processes to finish and how many processes can it do, the control will be Dijkstra’s shortest path algorithm. This objective will be measured by how well the software will work, its end goal should give a graph or at least the numbers for a graph by testing Dijkstra’s shortest path algorithm. This will require only Visual Studio 2015 or 2017 to develop the software and then Microsoft Excel to create the needed graphs all 3 software are installed on the author’s computer. This objective will take around 14 days.
Objective 2- To research and review pathfinding algorithms that improve on Dijkstra’s.
	Sub-Objective 1: To research pathfinding algorithms, at the end of this there should 	be good list of working pathfinding algorithms. This step will require the University’s 	library and any kind of internet sources, which are easily accessible. This should take 	around 7 days.
	Sub-Objective 2: To review the found pathfinding algorithms and compare them to 	Dijkstra’s algorithm. This will be completed when there will be graphs created of the 	algorithms, additionally, they need to be coded in the testing software. The resources 	will be the list of found pathfinding algorithms, Visual Studio 2015 or 2017, and 	Microsoft Excel to create the graphs for the comparison. This should take around 21 	days.
Objective 3- Write the report about the findings and show an appropriate demo for the pathfinding algorithm.
	Sub-Objective 1: To write the report, the report will have to go other all the findings 	during the research and development time of whole project. The report itself will 	include in detail writing of the development process and explanations of code used. 	The report will also include all the parts from the research done with the appropriate	referencing used. This objective will only require the previous worked which was 	done in previous objectives. This should take around 7 days. The write up will be 	organised this way:
· Intro/Lit Review;
· Discussion of Research Methods and those used; S/W dev methods and those used (An iterative prototyping method or similar);
· Requirements/Design/Implementation/Code Testing;
· Evaluation (of algorithm(s); Methods; requirements)
· Discussion/Conclusion and Future work.
	
Sub-Objective 2: To prepare a physical demo of the findings, this is the most final 	objective as this will be a presentation showing the findings of the project, this will	use more development time as a demo needs to be developed. The demo will include 	visual representations of each pathfinding algorithm making the Dijkstra’s shortest 	path algorithm as the base. To complete this objective will require the previous 	research and developed code. This should take around 21 days.
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The outcomes expected is to have a fully functional software with different pathfinding algorithms which give data that can be put into excel to create graphs to show that data and to compare to each other. At the end of the project the submission will be recommendations of which pathfinding algorithm is better to use for each well-known genre of games (so first-person shooters, horror, role-playing games and strategy games) additionally there will be a visual demo to show the data gathered and how each algorithm works.
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The main paradigm will be positivistic which fits the project much better phenomenology as it will get majority of the information from observation and experience of real phenomena in an objective and real word, unlike the phenomenology as it concentrates on social phenomena which is more subjective. As the project is primarily development based there is no need for subjective data, it could hinder the project as there is no right way to code unless it works fine. Additionally, positivistic paradigm has more of a deductive approach which requires the testing of the theory (the code in this case) and the data typically is specific and precise which is very useful for compering different pathfinding algorithms. Finally, positivistic is perfect for software development.
As the paradigm of research is positivistic the reasoning will be deductive as the project is more concerned in testing and compering different pathfinding algorithms and looking for the most efficient one. However, there will be some inductive reasoning as well as there are observations on how each algorithm preforms. 
The research strategies that will be used, which are software development, document review and case study. The reason for choosing these is because they are normally used by development projects and they will be used as software will be developed, the documents from the research section of the project will be reviewed and the testing of the software will be compared to real life scenarios to see which is the case study strategy, that part will look at the efficiency, memory usage and ease of coding. On the topic of the research data that will be collected as the research is conducted, as the paradigm is positivistic the data will have high reliability but low validity, however with validity it will tried to be more improved with the testing of the different path finding algorithms as it will be raw number data which then will be transferred into a graph, the generalisation of data will be from a sample to population.

Data collection and development methods for each objective
Objective 1: 
In the first objective it will be a mixture of document review and observation (when the software is completed), as it will review the first excerpt show in the literature review as it speaks about Dijkstra and the short path algorithm plus any additional sources which the author finds. When that is complete the development of the software will go under way with the data found and then the data from the software will be observed and put into a graph and table. The data which will be found is the time and processing power needed (finding the big O notation) of Dijkstra’s shortest path algorithm from the document review and actual testing of the code, with additional parts of ease of coding and the efficiency. 
The development technique which will be used is pseudocode, this is due to plan out how the code will be organised and work, plus additionally its easier to set up as it can be written in any dialect or code rules as it is pseudocode. Additionally, flow diagrams might be used to plan out the order of the code which it needs to be.
Objective 2:
Objective 2 is the same as objective 1 but more document reviews as there will be more pathfinding algorithms to be found, but before the sources will be have to be found one source which speaks of a different pathfinding algorithm was given to by the subject specialist. Then when the other pathfinding algorithms are implemented into the software there will be the same observation as in objective 1.
The development technique which will be used is pseudocode, but with more flow chart diagrams this is due to the other pathfinding algorithms might be more complicated to understand therefore it will be more useful to know how the code should be set up and what functions go where.
Objective 3: 
Objective 3 is where the creation of the report and the demo will take place, so the research method for this will be the case study as it is applying the data collected in the previous objectives to more of a real problem in choosing a good algorithm for each genre of games or at least the most well-known genres, so it will give a reliable recommendation for the well-known genres. 
Then there is the development of the demo, which the author would like it to be more visual than just placing numbers on the screen, so the development would be done in either unity or trying a new engine which is unreal, so it shows how each algorithm works in the context of games. The development technique will be again pseudocode with a bit of a mix of flow diagrams so there is a coherent plan on how the code will be set out.
Risks and limitations
There are not that many risks associated with health and safety during this project maybe an extreme of electrocution however that is very unlikely, there are risks of losing the work and the collected data due to either a power outage or corruption of data this can be easily prevented by making multiple backups of the work and data. The back can be either on cloud storage or a flash drive.
The possible limitations of the project are that the processing power of the computer, working on different machines during the time of the project, human error and time limit. There is not much to do to prevent the processing power of the computer as it depends on what computer the work is done on, the difference of machines can effect the project due to some having a more up to date version of visual studio or a higher version of one so they can work differently however visual studio has a way to tackle that as it can go back to different patch numbers so code can work, this works the other way as well as older version of code can be upgraded to the current. Human error can not be really prevented it something which happens due to exhaustion or non-concentration, visual studio can detect any errors in the code however when placing the data into graphs Excel does not check for errors so the numbers might be incorrect, but that can be easily checked by reading the data over couple of times to make sure it is correct. The time limit can be easily avoided with a good plan and keeping to that plan.
[bookmark: _Toc43312835]Resources and Planning
The resources that will be needed are:
· Either visual studio 2015 or 2017 (however when chosen it is better to stay with that version).
· Microsoft Excel for data organisation
· C++ programming language
· Windows 10 operating system PC
· [bookmark: _GoBack]Access to books (Computer networks, Artificial intelligence: a modern approach, Game AI and anymore which will be found during the research)
· Access to the internet
· Communication with the subject specialist
[image: ]This is the rough plan for the project: 





Bibliography

[1] 	A. Tannebaum, “Computer Networks,” in Computer Networks, 2010, pp. 349-351.
[2] 	S. R. &. P. Norvig, “Artificial Intelligence: A Modern Approach,” in Artificial Intelligence: A Modern Approach, 1998, pp. 100-101.




2

image2.png




image3.png




image4.png




image5.png




image6.png




image7.png
Wel

Figore 310 Breadh-first search on a simple binary trec. At each stage, the nods (0 be
expanded next is indicated by & marker.





image8.png
£,

g i

v &
Figure 312 Depil-first search on & binary tree. Nodes that have been expanded arid have

na descendants in the fringe can be removed from memory; these are shown in biack. Nodes
at depth 3 ere assumed to have no successors and A is the only goal node,





image9.png
Task Name - Duntion - Start - Finish
Primary research Wed 01/07/20 Thu 09/07/20
Initial development 7days Fri10/07/20  Mon 20/07/20
Secondaryresearch  7days  Mon20/07/20 Tue28/07/20

Additional development 21days  Tue21/07/20 Tue18/08/20

Report Writing 7days  Wed15/08/20 Thu27/08/20
Demodevelopment  2ldays  Fri28/08/20  Fri25/09/20




image1.png




