Example Roles and Scenario

An Update from Brian Vacek on the football AI

Introduction:


This document contains some additional information that has been changed or added to our implementation of the football AI following our meeting on 3/9. It provides a clearer concept of the movement decisions, an addition that addresses many of the questions raised during the meeting, and an example of roles and how they unfold in a specific scenario.

Background:


Currently our system for deciding the direction of a players movement relies on two sets of information described below:

1)  A collection of low-level functions that return important positions (x,y coordinates) such as the largest gap, the location of the closest enemy, the location of the ball-carrier, the most open position to receive a pitch, etc.

2) A corresponding set of numerical weights (that could be 0) for each position. These weights change throughout the game based on the play, scripted triggers (also called transitions) and message passing.

Together this information allows us to create a list of vectors whose origin is on the current player. They point towards the positions found in the first set of functions and their magnitudes corresponds to the numerical weight in the second set. When all these vectors are added together you have a resulting vector that dictates the player’s desired direction of movement. This is a slight change from our former 8-way directional movement that was somewhat minimal and clunky.

Why Was the Old Method Unsatisfactory?


During our meeting we came to realize that the 8-space system didn’t feel ideal to everyone. The problem, essentially, was that the system as it stood described players that were intelligent and capable of multitasking but that didn’t behave traditionally. The perception was that these players would not obey higher level structures like holding to their positions, staying in formation and moving in groups with leaders. They had personalities, even intelligent and useful personalities, but not concrete roles.

The Solution:


One of the nice advantages to our original system is an enormous level of flexibility and adaptability. A relatively simple solution existed that still retains all the original strategy factors but now includes a new factor that should satisfy everything that seemed lacking during the meeting. Like the other strategy factors that return important positions (mentioned in Background, above) this addition works in much the same way. It can be summarized as:


“My ideal position relative to Target X”


This factor is easily integrated, because of our representation of each strategy function (or factor) as a discrete object which can be added to or subtracted from a player's state function as necessary. The data amounts to a relative x and y value and a target that may be a player, the ball or a field edge. Here are some example implementations of this new strategy factor:

-Ideal position (0,0) relative to Target Me:


The player desires to stand still. This may be useful for the ball-carrier if he is waiting for a path to be cleared or some other condition to arrive.

-Ideal position (0,5) relative to Target Me:



The player simply desires to charge forward, always trying to reach 5 units ahead of its current position.

-Ideal position (3,3) relative to Target Me:



The player desires to run diagonally rightward downfield. Combine this with a trigger/transition that activates every 20 turns and toggles the ideal position to (-3,3) relative to Target Me and player does a zigzag weave. With a trigger/transition that activates at random intervals you could create a highly unpredictable weave. Keep in mind that the player will never accidentally run out of bounds since the other strategy factor vectors are still valid and “repel” him from the sidelines.

-Ideal position (0,10) relative to Target Ball-Carrier:


In this use, the player adopts a position in front of the ball-carrier (possibly as part of a larger formation) and he adjusts his position whenever the ball-carrier moves. Using the other strategy factors he may aggressively clear a path by blocking and tackling nearby enemies or he may simply remain in tight formation.


Using the ball-carrier as the target, allows players to easily assume formations and take on real-life football roles.

-Ideal position (12,-2) relative to Target GroupLeader:


By selecting the target to be a friendly player who isn’t carrying the ball, you can create groups. A handful of players can all be assigned to maintain a position relative to a group leader (who moves relative to himself and might be taking into account more complicated factors). This allows for moving walls, wedges, buddy pairs and other formations. 


As part of the internal AI, a group leader can transmit his own current strategy factors to another player in the group (probably the one with the best traits) if the leader is tackled or called away by a message, effectively transferring leadership.

-Ideal position (0, 0) relative to Target Enemy:


This use of the strategy factor is equivalent to “marking your man.” The player will attempt to reach a specific foe and will block or tackle him based on his other strategy factors. This is useful for neutralizing particularly troublesome foes or for settling vendettas.

-Ideal position (-8, X) relative to Target Right Sideline:


The player will stick to the right sideline. The other strategy factors will determine rather he runs down the sideline or breaks away. Most likely a future trigger/transition will give him new instructions once he is past the enemy line.

-Ideal position (X, -10) relative to Target Rear End-zone:


The player will make his way as best he can (using the other strategy factors) to move a position in the back of the rear end-zone. This would be useful in a non-kickoff situation to get open for “hail mary” passes but it might also be useful if the player had received a fake handoff and wished to make the defensive team believe that he was trying to score a touchdown. 


The list could easily go on. Also, we can combine any number of “Ideal Position Relative To X” functions in each agent's state function to have the agents “consider” multiple players in their decision-making process.

An Example Scenario:






In this example scenario of a fairly complicated play, the ball carrier (E) heads towards the largest gap in the defensive line. After reaching a pre-determined distance downfield a scripted trigger/transition occurs that changes his strategy so that he charges blindly towards the end-zone. Five men are gathered in front of the ball carrier in a miniature wedge each holding to their formation using the “Ideal position relative to Target Ball-Carrier.” Behind the ball carrier, player F holds to an open rear position to receive a pitch if the ball carrier deems necessary (for this play, the pitch will occur only in an emergency). If the ball is pitched to F, a pre-determined trigger might be activated that changes their strategy factors to a new set or, by default, they will simply swap their current strategy factors.


Meanwhile a separate group, led by player C, takes a 3-man wall forward for a pre-determined number of turns and then a trigger/transition adjusts his strategy factors so that he goes into rescue mode and closes in on the ball carrier (constantly adjusting direction slightly to intercept the ball-carrier). Player B and D join him using “Ideal position relative to Target GroupLeader C.” If player C sees it fit to tackle an on-coming enemy to rescue the ball carrier he transfers leadership of his group to either B or D.


Also meanwhile, player A obeys “Ideal position relative to Left Sideline” to operate as a lone wolf, scouting the field and remaining open to messages should the ball carrier need him.  

F





A





Legend





E





B   C    D





Defensive Player





Offensive Player





Ball Carrier





Intended Path





Relative Position





Scripted Trigger Event










