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Game Al Agents using Deliberative Behavior
Tree based on Utility Theory

Minji Kwon*, Jinseok Seo'"

ABSTRACT

This paper introduces deliberative behavior tree using utility theory. The proposed approach combine
the strengths of behavior trees and utility theory to implement complex behavior of Al agents in an
easier and more concise way. To achieve this goal, we devised and implemented three types of addi—
tional behavior tree nodes, which evaluate utility values of its own node or its subtree while traversing
and selecting its child nodes based on the evaluated values. In order to validate our approach, we im-

plemented a sample scenario using conventional behavior tree and our proposed deliberative tree

respectively. And then we compared and analyzed the simulation results.
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Fig. 2. An example of the utility data for item enhance—
ment,
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Table 1, Log of the execution of conventional behavior tree,

Log

1 Agent naps. (stamina 10, desire 1, dish 2, sink 0)

2 Agent naps. (stamina 10, desire 2, dish 4, sink 0)

3 Agent naps. (stamina 10, desire 3, dish 7, sink 0)

4 Agent pickups dish. (stamina 9, desire 4, dish 4, sink 5)
5 Agent washes dish. (stamina 8, desire 5, dish 5, sink 0)
6 Agent pickups dish. (stamina 9, desire 6, dish 3, sink 5)
7 Agent washes dish. (stamina 8, desire 7, dish 4, sink 0)
8 Agent naps. (stamina 10, desire 8, dish 6, sink 0)

9 Agent pickups dish. (stamina 8, desire 9, dish 4, sink 5)
10 Agent washes dish. (stamina 7, desire 10, dish 6, sink 0)
11 Agent goes to toilet. (stamina 8, desire 0, dish 9, sink 0)
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Table 2, Log of the execution of proposed behavior tree,

Log
1 Agent naps. (stamina 10, desire 1, dish 2, sink 0, UV 0.0000)
2 Agent pickups dish. (stamina 9, desire 2, dish 2, sink 2, UV 0.0400)
3 Agent washes dish. (stamina 8, desire 3, dish 5, sink 0, UV 0.0864)
4 Agent pickups dish. (stamina 7, desire 4, dish 0, sink 5, UV 0.0800)
5 Agent washes dish. (stamina 6, desire 5, dish 1, sink 0, UV 0.175)
6 Agent pickups dish. (stamina 5, desire 6, dish 3, sink 1, UV 0.0120)
7 Agent washes dish. (stamina 4, desire 7, dish 6, sink 0, UV 0.2350)
8 Agent goes to toilet. (stamina 5, desire 0, dish 7, sink 0, UV 0.2100)
9 Agent naps. (stamina 8, desire 1, dish 9, sink 0, UV 0.2500)
10 Agent pickups dish. (stamina 7, desire 2, dish 2, sink 9, UV 0.1440)
11 Agent washes dish. (stamina 6, desire 3, dish 3, sink 0, UV 0.3024)
12
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