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ABSTRACT

In this paper, we propose a method for effectively detecting specific behavior. The
proposed method detects outlying behavior based on the game players’ characteristics. These
characteristics are captured non-invasively in a general game environment and add
keystroke based on repeated pattern. In this paper, cameras were used to analyze observed
data such as facial expressions and player movements. Moreover, multimodal data from the
game players was used to analyze high-dimensional game-player data for a detection effect
of repeated behaviour pattern. A support vector machine was used to efficiently detect
outlying behaviors. We verified the effectiveness of the proposed method using games from
several genres. The recall rate of the outlying behavior pre-identified by industry experts
was approximately 70%. In addition, Repeated behaviour pattern can be analysed possible.
The proposed method can also be used for feedback and quantification about analysis of
various interactive content provided in PC environments.
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[Table 1] The User’s Reactions List

List Description
F ial , . . .
acta 24’s Facial Feature Points Action
Feature ..
. Variation
point
Expressi | Neutral, Happy, Sad, Angry,
on Surprised, Disgusted, Fear
Keyboard | Keyboard Usage
Mouse Mouse Usage, Mouse’s Range
Voice User’s Voice
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[Table 2] The Keystroke List for Repeated Pattern

Detection
Candidate Action Key Mapping
A Left, Righ
oW L R U D eft, Right,
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[Table 3]ol& 39 &9 A¢ &4 Wl

dutRom 7} Z QS nxE= EAPESS = [Fig. 1] 24’s Input Node Feature Point in 70’s

S T AF 2Rl APes 540 &4 Feature Point
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[Fig. 3] ‘Hyper Box User Interface

[Table 4] The Result of Repeated Pattern at Game
Level Clear

According to The Sequence Action

(_Frequency )
R | U |RU
Lv.10.81)[(0.58) | (0.46)

Lv.2

U R L | RU | LU
(0.84)](0.74) | (0.69) | (0.62) | (0.60)

Lvsl, L U R | LU | LR | RU |LRU
1(0.86)(0.82)[(0.79)|(0.71)] (0.70) | (0.69) | (0.60)

R | U |RU
Lv41 85 (0.58)](0.49)

R U L
(0.77)](0.77) | (0.68) | (0.62) | (0.62)
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[Table 5] The Result of Repeated Pattern at Game
Level Fail

According to The Sequence Action
(_Frequency )

Lv2 R U L RU LU
1 (085 | (0.73) | (0.68) | (0.65) | (0.49)

v5 R U L RU LU
~1 .77 | 0.77) | (068 | (0.62) | (0.62)

Lv. 2
R u L RU 1Y)
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Z 03
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[Fig. 4] Comparison Failure and Success Rate in
Lv.2
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[Fig. 5] Comparison Failure and Success Rate in
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