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Abstract

In video games, the behaviors of non-player characters
(NPCs) are important in entertaining players. Machine
learning-based Al for such NPCs has been spreading.
Since their behaviors are usually optimized in strength,
people may feel that they are mechanical. For more
enjoyable games, Al needs to exhibit human-like
behaviors. A previous study incorporated biological
constraints to create Al with human-like behaviors. It
used the following four biological constraints: sensory
errors, perceptual and motion delays, physical fatigue,
and balance between repetition and novelty. This paper
proposes the use of tension as an additional biological
constraint that has both good and bad effects. When the
tension has a good effect, it makes other biological
constraints have a little influence. When the tension has a
bad effect, it makes them have a large impact. These
constraints were applied to the Q-learning-based Al of an
NPC in a fighting game called FightingICE. The
following three instances of Al were implemented: Al with
biological constraints including tension, Al with
biological constraints without tension, and Al with Q-
learning only. The paper shows the results of the
experimental comparison of these Al instances and
presents the evaluation of how much they exhibited
human-like behaviors.
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