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Adaptive AI - What is it?

● Online learning. Game grows and adapts to a human's playstyle.
● Can be applied to any game where:

○ The game AI is scripted
○ Success of actions can be recorded and evaluated

● Adaptive AI in FIFA. Not the same.



The Game - https://github.com/Skyman12/AdaptiveAI

● Strategy fighting game.
● Simplistic yet sophisticated
● Each team gets 4 characters to control.
● Kill other team.





Characters

● 6 classes
○ Warrior, Rogue, Mage, Warlock, Bard and Priest

● Each character has:
○ 3 basic attacks 
○ 4 abilities
○ Health
○ Shield
○ Energy



Basic Attacks and Abilities

● Basic Attacks and Abilities
○ Use 1 of each per turn.
○ Speed.

■ Determines the order in which the attacks and abilities will hit.
○ Basic Attacks have no energy cost.
○ Abilities have different energy costs.

● Variety of functions
○ Damage
○ Buff
○ Heal
○ Stun
○ Confusion







Pro’s of Adaptive AI

● Helps developers.
● Challenges players.
● Fixes “cheats” and “fail proof strategies”



Con’s of Adaptive AI

● Can have long learning time.
● Can get “too good”.
● Narrow field for application.
● Limited resources and research



Building an Adaptive AI

● Computational Requirements
○ Speed
○ Effectiveness

■ Worried about learning inferior behavior
○ Robustness

■ Deal with randomness
○ Efficiency

● Functional Requirements
○ Clarity
○ Variety
○ Consistency
○ Scalability



Dynamic Scripting

● Online machine-learning technique (Spronck). 
● Characters have rulebases associated with them.

○ Each rule has a weight value.

● After each turn, each rule is evaluated on its effectiveness.
○ Success = weight increased.
○ Failure = weight decreased.
○ Total weight is scaled and kept constant.





Static Round Evaluation

Round Team 1 Score Team 2 Score Differential

1 2000 2000 -

2 1600 1700 Team 2 +100

3 1500 1500 Team 1 +100

4 800 1200 Team 2 + 400

5 500 700 Team 1 +200

6 0 200 Game Over - Team 
2 Wins

● Health + Shield + Energy + Bonus Crit + Turns Cleansed - Turns Stunned - Turns Confused
● Sum all players on each team to get the team score



Rulebase

● Hard Caps
○ Can I

● Soft Caps
○ Should I







Weight Updating

● Each rulebase adds up to a constant number.
● Weight increase based on effectiveness of round.
● When the weight of one rule increases, the weight of the other rules in the rulebase 

decrease.
● Applied after every round.
● Weights represent likelihood of action being performed in the next rounds.





Updating Weights cont.

● Each player class has a mapping of their abilities and the weight of those abilities.
● Each ability has different attack parameters. 

○ This determines who they are going to target.

● After each round, both abilities and targets are given an adjustment based on the 
entire round success. 

● Each ability is also given an adjustment separate from the round success.
○ This is dependent on how well the individual ability did without respect to the round as a whole.





Turning Point

● Represents a point in which the dynamic AI is better than the static AI.
○ Calculated after 10 wins in a row.

● Lower turning points = more realistic for implementation in games.



Simulations

● Dynamic vs Static AI’s.
● Simulated 10,000 games, 100 times. 
● Took averages to account for outlying simulations.
● Same team complexion (Mage, Bard, Warrior and Warlock)



Static vs Static
● Expected: Should get close to 50% win ratio if the game works correctly.



Non Biased Rulebase

● Dynamic AI’s are set with balanced weights initially.
○ Each ability has same likelihood of being used.

● Allows to see which abilities rise and which fall.



Simulations - Against Balanced Static AI



Simulations - Against Aggressive Static AI



Simulations - Against Defensive Static AI



Simulations - Against CC Static AI



Results - Non Biased Rulebase

Team Type Turning Point Overall Win Percentage Before Turning Point After Turning Point

Balanced 937 73% 27% 78%

Aggressive 1143 78% 32% 84%

Defensive 939 51% 31% 53%

CC 617 60% 31% 62%



Using Biased Rulebase

● Seeded with Defensive template



Simulations - Against Balanced Static AI



Simulations - Against Aggressive Static AI



Simulations - Against Defensive Static AI



Simulations - Against CC Static AI



Results - Biased Rulebase (Seeded with 
Defensive)

Team Type Turning Point Overall Win Percentage Before Turning Point After Turning Point

Balanced 586 63% 35% 65%

Aggressive 353 71% 36% 72%

Defensive 337 54% 27% 67%

CC 357 65% 31% 66%



Comparison of Biased vs. Unbiased 
Rulebases

Team Type Turning Point Overall Win Percentage Before Turning Point After Turning Point

Balanced 586 -- 937 63% -- 73% 35% -- 27% 65% -- 78%

Aggressive 353 -- 1143 71% -- 78% 36% -- 32% 72% -- 84%

Defensive 337 -- 939 54% -- 51% 27% -- 31% 67% -- 53%

CC 357 -- 617 65% -- 60% 31% -- 31% 66% -- 61%



Conclusions of Rulebases

● Biased rulebases drastically reduce the turning point.
● Why does the winning percentage decrease?

○ Biased rulebases means that some less inferior rules are going to rise because of initial weights.

● Hard to create evaluation criteria to accurately weigh the actions of each ability.



Mutating Static AI Play Styles

● More realistic to how a human would play.
● Test the viability of Adaptive AI in games.



For use against Player

● Weights are written to a text file.
● This can be read from and changed after each round.



Conclusions

● Neat concept.
● Long learning time (408 rounds with biased rulebase).
● Overpowered abilities rise to the top too fast.

○ Need a truly balanced game.
○ Great for testing the balance of the abilities in a game.



Questions?


