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Figure 1. Game World 
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Figure 3. PRS in the game world (PRS architecture from [4]) 
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@Engage Enemy 

SG_Kill $X 
Near $X 
=> 
[1] QUERY IsInReach $X             [2,10] 
[2] EXECUTE Kill $X              [20] 

[10] QUERY IsVisible $X              [11,] 
[11] EXECUTE Chase $X     [1] 

[20] ASSERT Killed $X                [90] 

[30] ASSERT SG_Search $X      [90] 
[90] ASSERT ¬SG_Kill $X 

�  Plan name 

�  Invocation condition 
�  Context 
�  Plan Body delimiter 
�  Plan Body 

�

� Internal action for success 

� Internal action for failure�

Figure 4. Example plan. 
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3.2 Simple Reactive Agent 
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@Simple Reactive Agent 

SG_KillEnemy $X 
NearestRoom $Y 
NextRoom $Y $Z 
=> 
[1] QUERY IsVisible $X              [10,20] 

[10] EXECUTE Chase $X     [11] 
[11] QUERY IsInReach $X              [12,1] 
[12] EXECUTE Kill $X  [50] 

[20] EXECUTE PatrolLocation $Y [21] 
[21] QUERY IsVisible $X [10, 22] 
[22] EXECUTE MoveToward $Z [23] 
[23] QUERY ArrivedAt $Z [,1] 

[50] ASSERT ¬SG_KillEnemy $X�

Figure 5. Simple reflex agent plan 

3.3 Memory-Based Agent 
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@Memory-Based Agent plan for chasing 

SG_KillEnemy $X 
IsVisible $X 
=> 
[1] QUERY IsVisible $X               [10,20] 

[10] EXECUTE Chase $X      [11] 
[11] QUERY IsInReach $X               [12,1] 
[12] EXECUTE Kill $X   [30] 

[20] EXECUTE MoveToLastLocation $X [21] 

[21] QUERY IsVisible $X  [10, 22] 
[22] EXECUTE MoveTowardDirection $X [23] 
[23] QUERY IsVisible $X  [10,30] 

[30] ASSERT ¬SG_KillEnemy $X 

@Memory-Based Agent plan for passing the locations 
SG_KillEnemy $X 
¬IsVisible $X 
=> 
[1] EXECUTE PatrolNonEmptyRooms [2] 
[2] QUERY IsVisible $X               [,1]�

Figure 6. PRS plans for the memory-based NPC agent 

3.4 Theory of Mind Agent 
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Figure 7. Theory of mind coupled to PRS 
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observation (near_item(X))
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desire(aware_of_enemy)

desire(remain_alive)
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intention(obtain_item(x))
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belief(enemy_approaching)

belief(enemy_at_item(X))

belief (near_item(X))

belief(near_corner(x))

belief (near_door(x))

action (move_to(x))

-

desire(collect_item(x))

action (peek(x))

action (take_item(x))

-

Figure 8. BDI model used for Theory of Mind 
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@ Plan for going to nearest watch point to become visible in the 
beginning of the game 

StartGame 
establish(enemy_approaching) $X 
WatchPoint $Y // Only one instance exists 
=> 
[1] QUERY IsVisible $X  [20,2] 

[10] EXECUTE MoveToward $Y  [11] 
[12] QUERY ArrivedAt $Y  [13,1] 
[13] EXECUTE StandGuard  [14] 
[14] QUERY IsVisible $X  [20] 

[20] ASSERT SG_KillEnemy $X 

@ Plan for going to the goal item that the player is going for 

SG_FindPlayer $X 
GoalItemLocation $Y 
IsExitDoorLocationOfItem $Z $Y 
IsNear $X $Y 
establish(enemy_approaching) $X 
=> 

[1] QUERY IsVisible $X  [20,2] 
[2] EXECUTE MoveToward $Z  [10] 

[10] EXECUTE PatrolLocation $Z  [11] 
[11] QUERY IsVisible $X  [20,] 

[20] ASSERT SG_KillEnemy $X  [21] 
[21] ASSERT ~SG_FindPlayer $X       

@ Plan to not let player escape when he's trapped 

SG_FindPlayer $X 
GoalItemLocation $Y 
IsEntryLocationOfItem $Z $Y 
IsNear $X $Y 
establish(enemy_approaching) $X 
 => 
[1] QUERY IsVisible $X  [30,2] 
[2] QUERY GoalItemAt $Y  [, 10] 

[10] EXECUTE MoveToward $Z  [11] 
[11] EXECUTE PatrolLocation $Y  [12] 
[12] QUERY IsVisible $X  [13,] 
[13] EXECUTE Chase $X  [14] 
[14] QUERY IsInReach $X  [20,10] 

[20] EXECUTE Kill $X   [31] 

[30] ASSERT SG_KillEnemy $X  [31] 
[31] ASSERT ~SG_FindPlayer $X�

Figure 9. PRS plan of Theory of Mind agent 
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Table 1. Average ratings and standard deviation 
Statement Simple 

reflex 
Memory-
based 

Theory of 
Mind 

1. Fun to play =�?4#&�&'%� =�T3#&�&8%� '�44#&�38%�

2. Goal hard 3�4>#&�8)%� 3�T3#&�?3%� '�4>#&�?3%�

3. Flawless strategy =�)>#&�>'%� 3�=>#&�8?%� 3�=4#&�>)%�

4. pro-active opponent =�33#&�'T%� '�84#&�=4%� =�)>#&�'3%�

5. anticipating opponent 3�)>#&�'?%� =�?>#&�'&%� '�44#&�8'%�

6. human-like opponent =�4>#&�'3%� =�T3#&�43%� '�)4#&�)&%�

7. Figure out opponent 
course of action 

=�=>#&�'&%� =�T3#&�)?%� '�4>#&�'3%�

8. Forced to change 
tactics 

=�=4#&�8?%� =�)>#&�>'%� '�=4#&�=4%�

9. Slow response 
opponent 

)�>3#&�))%� 3�)4#&�88%� )�=4#4�>=%�

10. Cheating opponent )�?4#&�3)%� )�?>#&�84%� )�?4#&�>4%�

11. Easily deceivable 
opponent 

=�)4#&�8&%� =�&3#&�8?%� 3�'3#&�=&%�

12. Opponent executed 
actions well 
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