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Tech Research Document
This document shows what I’ve learned and decided during the tech research phase.
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Graphics:
I had originally planned to use an already existing graphics engine for the game to simplify things a bit. Bit I only found a small amount of 2D engines and most of them where of that kind where you only can add new sprites to it, witch is the wrong kind of engines. And as for the few engines I found that sounded as they could fit my game, I just didn’t get any of them to work at all. So after searching for a graphics engine for hours without any result that would fit my game I decided to simply use the OpenGL libraries to render the graphics as I already knew enough to render simple images on the screen, and since I choose to use 2D graphics in this game all graphics I need is after all just some planes with textures attached to them. However it took a few days to find out how to render the sprites without a lot of calculating to make the planes and sprites-textures to fit exactly, but in the end I learned how easy it is to use blending via the glBlendFunc function for this task.
Textures:
In the beginning I had the plan to do exactly all the textures from scratch in paint, but one of the other students tipped me about paint.net witch gives me a few more tools to create the textures with, and in the end I found some free textures on the internet that I modified in pain.net to give the map-tiles a better look (rough surfaces instead of one-coloured planes). To ensure that I don’t have to load hundreds of textures separately I decided to put them into a few large textures that include all textures of their category and simply use the UV-coordinates to get the ones I need at the moment.

In order to be able to change the UV-coordinates as easy as possible to switch sprites in an animation or to cut out the right GUI/tile, I decided to create a vector8 class with simple functions to change the position’s x- and/or y-coordinate.

At the start of this project I did notice that I had completely forgot about planning when to do all the textures/sprites, but I’ve already done most of the necessary ones and the others shouldn’t take too much time as I can simply modify the ones I’ve already made. And in the end the texture quality is just like sound, it has a very low priority.
Sound:
Well, while the sound is a very low priority for this game I had planned to see if I can manage to fix it using DirectSound but one of the teachers tipped me about Fmod witch seems to be very easy to use according to the examples, though I did have some trouble to load the dll into the test projects, but once I managed to load the dll, it where quite simple to setup some sound.
The sound types I have planned to have in the game if simply sounds when the player/AI agent picks up a token or attacks either a wall or the opponent as well as background music (if I can find a free/trial program that can put sounds together to make the music). I will of course check for free sounds on the net to use. In the worst case I’ll simply record some sounds myself. 
As we where asked to “tie” our project to some literature I chose 3 books about AI, and my AI will be constructed after reading about them in these books. The books are “AI Game Programming Wisdom” 1, 2 and 3. Down below where I’ve written where in those books I’ve read about the AI types, the books are referred as book 1, book 2 and book 3.

AI:

High Priority AI:
As this game focuses on the AI I’ll add more AI than currently planned if I have time left in the end. The currently planned high priority AI is: Path finding, Decision making and Obstacle avoidance, without these the AI won’t work at all for this kind of games so they are of top priority of the game.


Wish List:
 I’ve also made a wish list witch contains: Optimizing via Genetic Algorithm and Learning.

Path Finding:
For the path finding I plan to use A* since it is not too hard to make and usually works fine.

Found in book 1, chapter 3. The path is calculated from checking each node’s f-value witch is the sum of its g- and h-value. The h-value is the estimated cost to get from the current node to the goal and the g-value determines the cost to get from the start node to this node. The f-value indicates the cost of using this node in the path. So the lower the f-value is the higher chance of using that node in the final path.


Obstacle Avoidance:
While A* does avoid general obstacles like walls and other impassable obstacles, it does not see the “passable” obstacles such as traps and snares since these are invisible. So I need to make an obstacle avoiding algorithm that will calculate possible trap locations and depending on how high the risk is calculated as it should choose another path to the goal.

for example: if the player runs through the AI agent’s current path very close to the agent’s current position and the agent “remember” that the player recently grabbed a new trap token, the agent should consider the possibility that the player did lay a trap while he/she ran past, and if the risk is high enough, the agent should calculate a new path to get past the trap and still reach it’s current goal.
Decision Making:

For the decision-making, it would be easiest to store all decisions in a decision tree, where the decisions are simple states that store the instructions of what to do and witch states that can be chosen next. To set the probability of a decision to be chosen I’ll set some float values (1.0 to 0.0) witch will make it easy to adjust. Witch decisions that will be chosen are randomized where the decisions with higher values have a higher risk of being chosen.
The state machines are described in book 2, chapter 5. Not much to explain about it since it is quite obvious what it is.
Optimization:
In order to optimize the AI agent for this game I have planned to use a genetic algorithm to generate the best suited values, though instead of just taking the best individual in the algorithm I’ll consider picking out some others as well to ensure that they aren’t too predictable.
To do this I’ll follow the descriptions inn book 1 chapter 11.9 and book 2 chapter 11.2 (they both seems to illustrate the same algorithm). Now this will most likely take time to implement since it can be quite messy, but the algorithm itself isn’t hard to understand. It starts with a “population” of where each “individual” have randomized values for the different actions the AI agent can take, and then it uses this population to make the next generation. 20% of the next generation consists of clones of the top best individuals, while 70% consists of children to random pairs of the top 30% in the first generation with a slight risk of a mutation to take place. The last 10% is randomized to ensure that new materials are added all the time and thus any dead end is avoided.
This is repeated until the top best individual reaches the set goal.


Learning:
In addition to this I’ll look into a good way to make the AI agent able to “learn” from the player’s behaviour and adjust it’s own to counter that. This should for example make the AI agent better at guessing where the player prefers to lay traps and snares and when/where the player usually tries to gather pickups and when/where he/she usually attacks. This way the agent can avoid traps better as well as stopping the player from taking too many pickups and become too strong.

For the learning I will use the method described in book 2 chapter 10.1.

This consists of a list of “traits” witch symbolizes different strategies that the player might take, these “traits” are then given a float value (0.0 to 1.0) witch indicates how often the player uses it and thus can be used for calculating the probability that the player uses it again.

Saving/Loading Data:

For saving and loading data such as maps and high scores there will be need for some simple file handling. For this task I’ve chosen to simply store the data in ordinary text files, in the beginning I thought about writing everything at a single row witch was working quite well, but for maps it is hard to see how the map should look like when loaded, so I decided to write the data with some new lines in between. The final map file format I came up with was:

<Amount of rows><Amount of columns>

<Each tile’s id for the top row………………>

<……………………………………………..>

<……………………………………………..>

<Each tile’s id for the bottom row…………..>

All id’s is written on the form of blank spaces (2 if the number is below 100, 1 if the number is below 10 and otherwise no spaces at all) followed by the actual number.
For example a map with 5 rows and 4 columns could look like this:

(using randomized tile numbers).

  5  4

  4  5  7  4
  3  6  3  0
  6  1  6  4
  5  6  1  0
  6  7  7  0
After making the tile id file, I realized that I needed to add the data for the obstacles as well, first I tried to put the obstacle id for each tile along with it’s tile id, but it became too messy and harder to see if it worked as it should or not. So I decided to write the obstacles ids after the tile ids in the same format and it works quite good, easy to program the loader and to read directly in the file. Later on when I’m implementing it I will have to add other necessary data such as start locations in the same or similar format. As for loading/saving high scores, that would just be an extra feature if I get enough time to add it.

To simplify the creation of the maps I’ll try to make a simple map editor.
Time Plan:
Well according to my time plan it’s going as planned, however I did find out that there was a few events I forgot to put there, like making textures and finding sound files, but the textures takes little time to make so they are easy to make at the spare time, I got most of the important textures ready as well as a few less important ones. As for the sounds, it shouldn’t take too much time to find some free sounds on internet. The textures and sounds should be planned in the implementation phase, so that means I’m actually ahead of the time plan with these, as for the rest of the project I’m following it quite well.
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