Dustin Vertrees

MAT 362 M. Aristidou

July 25, 2006

Project

Personality Driven AI for an Agent Based Game

Objective – Want to define a personality-driven AI for an agent based archetype game. 

The Game – Before we can define how the AI will work, we need to define the game that will be played. The game is a 3D version of the old board game Cross Fire. The arena is a six-sided cube. The bottom side of the cube is sloped into a pyramid peaking at the center of the arena. The player is positioned on one of the walls that the bottom wall is sloped in to. His opponent is positioned on the opposite wall. The players can move about on their wall. There are two large ‘game’ spheres positioned in the center of the arena on the plane parallel to the player’s wall. Also, there are a set number of  ‘ammo’ spheres that are divided amongst the players. The object of the game is for a player to shoot the ‘game’ spheres into their opponent’s wall using the ‘ammo’ spheres. 'Ammo' spheres will be affected by gravity but the 'game' spheres will not. On random intervals power-ups will spawn on the same plane as the starting plane of the 'game' spheres. Refer to diagram 1. for a visual reference.
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Personality – The personality for the agent is split into four categories - Aggressive, Defensive, Risky, and Difficulty. Aggressive describes the desire of the agent to score. Defensive describes the agent's desire not to be scored on. Risky describes the agent's desire to pick up power-ups. Difficulty describes the accuracy of the agent. This value really has nothing to do with the other three, but it will be fuzzified like everything else. The ranges of these values are [0, 1] which represents their degree of membership.

Decisions – Each frame the agent will have to do three things (look, shoot, and move) in that order. 


Look – There are two steps to determining the orientation of an agent. First, we need to pick a target on the field and, second, determine the agents accuracy. The agent will pick a target out of all of the available targets. Available targets include the two 'game' balls and any available power-ups. To pick a target we are going to evaluate three statements. They are:

1) “A ball is close to the opponent's goal.”

2) “A ball is close to my goal.”

3) “A power-up is very useful.”


Each of these statements has a fuzzy value defining the truth of the statement. We are going to focus on the 'game' balls for now and come back to the power-ups later. To evaluate the base truth of the first two statements we use the distance of the 'game' balls from the agent's goal and his opponent's goal. We evaluate the degree of awayness and closeness by the following:

A(x) = (distance) / (length)
C(x) = 1 – A(x)

Now that we have a base value for the truth of these statements, we will use the personality as a hedge on the statements. This hedge will only increase the truth of these statements based on the personality of the agent. For the first statement we will use the compliment of the Aggression while for the second statement we will use the compliment of the Defense. The formula we will use is as follows:

D(x) = x ^ ( 1 – Agg )   or   D(x) = x ^ ( 1 – Def )
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As you can see from diagram 2, an agent with full Aggression will always think that a ball is close to the opponent's goal while an agent with no Aggression will just use the actual distance of the ball. 


For the power-ups the agent will have a few different influences on the truth of the third statement. These influences include the usefulness of the power-up, the riskiness of the agent, and the current number of the power-ups the agent already has in his inventory. The usefulness of the power-up will be a predetermined value from [0, 1] that will represent the base truth value for the third statement. So, we will now hedge the statement using the compliment of the Risky value. Next we will hedge the statement with the current number of the specified power-up in the agent's inventory plus one. Refer to the following formulas and diagrams 3. and 4.

x c [0,1]
    P(x) = x ^ ( 1 – Risk )
D(x) = x ^ ( 1 + current inventory )
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Now that we have evaluated all of the available targets we will pick the target that makes one of the three statements the most true. The final value will become the Desire for that object. We will use this later. 


Now we must determine the agent's accuracy. We will pick a random number ranging from [0, 1] to representing the agent's accuracy on his next shot. Then we will hedge that number using the compliment of the agent's Difficulty. Once the agent shoots, he will randomly pick a new number. Refer to diagram 5. and the following formula.

x c [0,1]
A(x) = x ^ ( 1 – Diff )
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Now that we have a value defining the agent's accuracy, we will adjust the angle of the agents shot by that value. As you can see if the agent's Difficulty is full; he will be 100% accurate all of the time. 


Shoot – Now that the agent has a target we need to determine whether or not the agent should shoot. In the game there is a natural cool-down, so the agent can't shoot continuously. To determine whether or not to shoot we are going to evaluate the following statement:

“I want to shoot my targeted object.”


So, to start, we need to give this statement a base value defining its truth. To get this value we will use the following formula:

x – current ammo, 
A(x) = min{ x / starting ammo, 1 }

As you can see, if the agent has more ammo than he started with then the statement is automatically true. Now we want to turn this fuzzy value into a boolean value (shoot, don't shoot). To do this we will create and alpha-cut equal to the compliment of the Desire of the targeted object. 


Movement – The agent will always try to move directly behind his current target. 

