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ABSTRACT

Computer games must keep the user immersed for fun. According to the immersion theory,

maintaining the user’s immersive state requires a continuous balance of game skill level and game
difficulty level This study proposes a game skill estimation method of 9th grade that can be

applied to a casual action game that can assume a zero—sum game, and additionally proposed a
difficulty guessing method. The proposed methods can be implemented quickly and easily because

it is a method determining by conditional mathematical expressions. Experiments on the accuracy
of the proposed methods for the customized Pac-Man game show that the accuracy of the skill
level was 1.2 grade as the difference on the average and the accuracy of the game difficulty level
was 1.81 grade the difference on the average. The results show that the proposed methods are
accurate enough to be applied to casual action games satisfying the zero—sum condition.
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[Fig. 2] The Concept of an Zero—Sum Game

2.2 AUE0| =BT EI AlAH FET

g Aol W Ao AdEeo] s¥=
q7he 91 Al=de] 42 [Fig. 3139 e, 7
dEele] SA4 doly FHREEI SAvloly &4
T2 o] gtk

FAe AYEHel FAdHY FHRES
of AdHwA fA Ayt &7 2As
[Table 119 22 dolE dAez A3} 2
5117} AT ARG WEel tig SAHHCIHES

=

10 r» =R

A=A

A5} 2;]_x4

=, 8t 37 THE T ke ATk oE
S0 A Fe B4R FA7F $AR AY
EdolE

' ETROR SAE drks Folth o WAL B
A 95w SR A AdsuEE Wrte
] AFALRE AL > AT > A

zm Aok

- PHI_5t

NN
C | agsan ([
B0l

[Fig.3] The Proposed Analysis System
Configuration

A Ezol
=7 gojel
EEH

2.3 AE 0| EHUOIH FHZ=

AQEde] 24 deold FYREL, [Table
dol, $APC: EAolo AN A9
ot et s B U
T e
BEEERERRERES TR EE
el Edlel U8E pse ALz U
Rrom # HelHE SH@h

JIN' o{N =

o, 2eolaty] s8] BEHow YSaAL B
oF s AIE, 1A g AdHe 4AE, v
oz Aol selA B AWA S5, el v
AWAe Ealsol glek, oleld Huksi Edse
T oA aE fAe] AY SUEE DO
S g Ausolth mebd FQdoly FYRES

oleldt JRES A ¥E 3

r#
3

[Table 1] Data Format of Gameplay Performance
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[Table 5] Difference Analysis between Skill
Levels of Proposed Estimation and Skill Levels of
Question Investigation

Came Average Std.Dev. Num.

Level of of of
Differences | Differences Data
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[Table 6] Difference Analysis between Difficulty
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