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Introduction:

This document is about research on goal based behavior-AI for a real time strategy game, with the goal to find the best possible solution for an advanced, challenging and fun rts-AI.

Method:

After studying the code examples from the book “Programming Game AI by Example” (By Matt Buckland), and drawing an easy AI-state machine, a very basic AI-test was made.

In the book the example “Raven”, a game with a very good goal-structure, is described and implemented. From the behavior of the bots in “Raven” you can learn a lot about how a pretty good goal-structure works.

A test was made consisting of an AI-program showing AI-goal behavior with text output to test my own basic structure, with goals for the AI to prioritize depending on the situation, and to identify some issues I had to solve.

Those issues where mainly about keeping the basic structure with different goals, and how to prioritize them, very simple. So that expanding the games AI-structure is made easy and flexible. 
A tip: if you’re not very experienced in AI programming, some research in fuzzy logic also should be done. What fuzzy logic is can be read about under “Discussion” and “Team-AI” further down.
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Result:
The test worked well and the basic structure was written into the main game, though it most probably will be changed some during the project because an rts-AI is a very complex thing, and many faults and strange behavior from it is to be expected. 

A long period of debugging and testing should and have been planned for.
This solution is the one that will be used in the rts-game, based on the research being done:
Team-AI: A fuzzy-logic AI controlling the team-behavior. This component of the AI will be responsible of prioritizing different zones of the map to be taken over, and decide when to upgrade troops and more, just like a real human player would.
Unit-AI: For the units there will be a more basic AI. They will not be capable to decide in complex matters. Just decide to attack an enemy which is too close and other such simple thoughts. Their way of thinking will almost be animalistic, with their teams alignment deciding how to react on things happening in the game world.
Both AI’s also got to have a priority queue so that they can re-prioritize tasks in the case of something directly threatening the team. Or prioritize a task that’s needed to complete their main-goal.
All of these components in the structure can be read about in “Programming Game AI by Example”, which is highly recommended, because of its easy and very smart solutions to many AI-problems.
Discussion:

So roughly the goal-AI will consist of a Team-AI (with fuzzy logic) that represents another human player, dictating what units will do. And the other part represents the simple decision-makings the units make on their own. 
Team AI: The best way to simulate another human player is to use Fuzzy-logic, with many parameters and degrees of, for example aggressiveness, deciding the final behavior for the AI.

With this solution you will be able to make the AI behave in a way that’s unpredictable and therefore more challenging and fun.
Unit AI: The decision keeping this part of the AI so simple were made with the will of wanting to have as much control over it, and be able to make fast changes if that was necessary. Plus that decisions to have a very advanced AI for units in an rts-game would be a bad idea, making units behave in a fashion the player doesn't wanting them to.

This solution is pretty easy to understand, flexible and it’s probably the most suitable approach for our AI-implementation based on the tests and research I’ve done. 

With it I will be able to simulate a hopefully believable and challenging opposing player.
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