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For our project we made a Tank AI that follows a handful of simple rules using fuzzy logic. The fuzzy tank fights against several ‘crisp’ AI tanks and tries to stay alive while killing as many enemies as possible. Each enemy tank has a radius of ‘Threat’ around them and the radius changes based on the size of the tank. The fuzzy tank uses the threat value of the area it is on to determine its actions, as well as factoring in other input such as current health and the distance to the next health power up.

We came up with 4 states which were ‘Go to health’, ‘Go To Attack’ ‘Attack Enemy’, and ‘Run’. Each state is evaluated every frame and a weight is given to each state. The state that evaluates to the highest weight is used. This is because we thought that using Centroid method would have been too processor intensive and not necessary for our purposes. 

For an example of the ideas used in this project I’ll go over the ‘Go to health’ state. We figured that for this the right action would depend on the current health of the tank as well as the distance to the closest health pack. If the player was really low on health then it should go to the health pack no matter what. Likewise if the player was really close to the health pack it should have a strong desire to pick it up. So we mapped out the fuzzy idea of ‘Low’ and ‘High’ health as seen in the chart titled HealthGrade. We then used the hedge functions Very and Not because we only wanted the tank to go to the health if it was Very Low on health. We end up using chart VERY(NOT(HealthGrade)) as our Membership function for Low health.
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We then factor in the distance to the object using a similar approach to the HealthGrade.

[image: image3.wmf]VERY( NOT( HealthGrade ) )

0

0.2

0.4

0.6

0.8

1

Low

Health

High

Health


We factor these two topics together using an AND to determine the total membership value of the state ‘GoToHealth’.

I will not go into as grueling detail for the other states but here are the general ideas. For the ‘Run’ state it looks to see if its health is low and if it is on a space with a high threat level. If so it will run away with a speed that is determined by the strength of the ‘Run’ state. The ‘Go to attack’ state is determined using the health of the player, the proximity to the enemy tank, and the threat around that tank. If the health is good, the proximity is close, and the threat is not that big then the tank will attack. Finally there is the ‘GoToAttack’ state, which is determined by looking at the players’ health, the distance to the closest enemy, and the threat associated to that enemy. Using this the tank determines if it needs to be closer to attack.

In conclusion this seems like it could be a good thing to do if you wanted some emergent behavior to develop, but the time spent playing with the fuzzy numbers to find values that all work in concert with each other seem to be a major draw back. Maybe if we had more time and could write a testing program to automatically adjust the variables until the score turned out a bit more equal, then it would prove to be more useful. Overall though it was an interesting and fun project and it was pretty cool to see the little tank running around kicking butt.
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