AI And Machine Learning Exam

Q1) A computer game is under development and you are part of the team responsible for
the game’s AI state machine implementation. You are responsible for designing the
high-level game state machine that controls the actions of an AI soldier that patrols and
defends a camp.
The Game Design team has developed the following set of draft requirements that
describe the desired actions of the soldier AI.
When first instantiated, the soldier AI will enter patrol mode, moving around the base
looking out for enemy activity. If its energy level goes below 30% of its maximum,
then it will attempt to return to base. After restoring energy levels, the soldier AI will
return to patrolling again.
If an enemy is spotted when patrolling, then the soldier will attack the enemy. When
the soldier’s damage value falls below 20% of its maximum it will retreat and will only
begin patrolling again when all is quiet. If the enemy retreats, then the soldier will return
to patrolling the base perimeter. If the soldier’s damage levels fall to zero at any time,
then it will die.

I) Potential States
· Patrol Mode
· Return to base
· Return to patrolling again

Transitions
· Detect enemy 
· Attack enemy = Event
· Retreat – event
· Die
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ii) Psudo code

EnterPatrolMode::Enter(soldier)
{
Patrol(soldier)
}
EnterPatrolMode::Execute(Patrolmode)
{ 
Definearray1(Attack)
DefineArray2(Retreat)
    Patrol::Patrol(soldier)
{
      IF (iscommandAttack(soldier) Then
{ Change state(retreat, Attack)
}
Else
}
If(iscommandretreat)(Soldier) Then
{
ChangeState(Soldier,Retreat)
}

}

1b) Using state machines allows more easily scale and organizes behavior code. This ensures the code matches a designed flowchart for the machine to flow correctly. State machines are useful to implement t sources of AI within games.  These can be easily represented by using graphs which allows developers to see the idea while making changes and optimizing the result. This is ideal for Programmers as it uses transition functions which help determine the next state based upon current states. This includes characters being inputted. No outputs are shows until a terminal state is met. This works well while trying to determine the next state bases upon current available states. State machines can be programmed by using classes or functions. The idea is to implement every state as a function or method. This is usually called activestate which determines which state is active at the time.

Unlike other Functions a stack can be used to control states. The top of the stack is set to contains the active state. Each transitions are handled by pushing or popping states from within the stack:
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