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Abstract: In the video game, the characterization such as “bumpy type” or “discreet type” by Non-Player-
Character (NPC) is extremely important in user experience design. Traditionally, these personality charac-
terizations have been made by empirical knowledge of experienced game makers, but the personality in NPC
is the behavior optimized by collective intelligence, that is, under a given constraint, it can also be thought
as a label given to a certain strength and secured behavior. In this research, based on this hypothesis, we
propose a method to acquire NPC behavior without a priori information using island model genetic algorithm
(island model GA). Here, when the proposed method was applied to the 2D-action-game, several behavior
patterms were acquired without giving a priori knowledge by the island model GA.
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Fig. 4 Average of NPC’s strength at each learning result.
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Table 2 Enemy character’s parameter set used for simulation.
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Table 3 Behavior selection log acquired at simulation.

T | HTTS HAL

1 TLAFY T2 5O®VIET | %

2 [ ER A ALY KV %

3 by & AETpx I

4 WTHECEE Hit 1%L [a]

5 JaL I TR ] B [n]

6 Ja PR EETCEE Hit [l [m]

7 B TEN4 7 Bl Iml 45 |

8 5 40 B 2 1] 4 Ir]

9 i & O HEBCE Hit [0l [

10 o & O BEEEYCE Hit 1% | ol

11 e IR AR
12 JE 0 Balr ke VAZEPN
13 12 11 5 [ AN
14 A & IR ] PAVEUN
15 A ) AR ] PAVEUN

WY I 2= a3 Y THWENPC DT A =5ty
FEFR 2 IIRT. EBOFM SR, ko 6 BRo LN
NVEHEMEE L CESLZRENRO L)L T 100 RS
D, AFEF600 AR E TS, s 600 EAICH L, 19
ONY Il — a3 yEFV, FIICHEWLITHOT S
AT S, Fh, [TLAXY T2 50%VEN] B&
O [xx72750%0EN] 3y Ial—varyof)RT
KETObLDOTHD., [IHERERE] »5 (B T)mE
¥l FCiE, 2RI VLA XY T2 Y ERL
FATEER OB TH 5. [ S O Hit £ B
X O Tl & o P S Hit 50 1%, A5 L 722
B b T, WELZTL72 N PL7ZDD
Thb., REPIERM] 25 [ BRI, &
ZOENENOITHEM ORI 7 L — 250 h > v M
LLTHEEILZLDTH S,

PEDv3Ialb—varicky, FEHELNLVIE12E
EF% o AR OFTEREIIRI O 7 — & RS S5 05, A
HTE T 57 T AY DRI — D e L 52 572
DI, #EE L7600 KT RTOT—% ZfiA LT GMM
WG EERT A, B, GMM L5257 5 A%
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Bizowix, N XEwEHE (LT BIC fii) % w7z
I X A7 7 AT 2 5.
6.2.1 fTENRIRO T DOHMER

FRFmEICLY, SMEEROITEIMERIZ, £ 3 ICRHEL
7215 RIEDONRT MLy e LTHEBES NS 25, BICHIZLD
W7 T AT DGR LIzl h, 6DOD7 T AY &
DI EPIRRENT, ENEFNDOT TAYELOT T Y b
#E 5 1IZRT.

WV, B5N72620D 7 FAFBD Y T A5 ELIID
W, BFWGHEETRER > TWAZ L 2R T A720,
MEREZHOWCEMT 2. 22T, 27525 TLD
HEFIZOWT, BRREZRD L0, ET7 Y Y OFEM
MG 24T . 6 2D 27 T A FFIZDWTRD MR
BAER 4IRT. KRETIE, FEBRRO 71283525
25 BELOMBRMZ RO TV 720, BOMEZHOH
G, FNFENDHT B R o AT EEIRE R & o
CLEEWT L. EOMBEEFOMATII LT, JRiE
ik T TH L] & L TREERIT-2E2hH, A
IKUE B CTHIBEDSH H & END 7 T AY DAL (Nol,
No3), (Nol, No6), (No3, No6) ® 32D EH L%
2. TORRIE, 75 AYOMAY 15 k%, IEOMED
HhHEENTIEBRV 1240, BFHEHAICBWY
TELZDLHOEHWEINLEZ L EZREL TV,

3.50
300 -~ JS5RAL - P5RHE2
' -~ 52453 9SR%B4
250 ~HOS5RHES = H5R46
2.00
.
2 150 i i . R
e \ // | ! \
Y N 2 ) » R
% 1.00 mo 7 T /,/-\“ IRV \\
<050 S aTa A M S
l/l\\)/ AR ) 'e 1’7 Y ll n‘L\‘ |
000 ¥/ X Mo iy A7 ST A
27 /4'-'{’ -’-"7'\‘3‘\ 9 10-11.12 13 15
-0.50 5"\ ! ¥ e $25 ,g’j;.\.;\‘:fl.}q"
A a3 R
-1.00 .
- ~e
-1.50
TEBBRIRNIMES

M5 GMMIZLDERSNIZ6DD7 T AYDELNT PV
Fig. 5 The centroid vectors of the six clusters obtained by
GMM.

K4 75 A5 MOMERE

Table 4 Coupling coefficient between clusters.

7 IAYTEE |1 2 3 4 5 6
1 1.00 - - - - -
2 -0.52 1.00 - - - -
3 0.61  —0.79 1.00 - - -
4 0.18 —0.46 026 1.00 - -
5 -0.06 0.32 —0.39 —0.40 1.0 -
6 0.69 —0.81 087 0.34 —026 1.00
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6.3 NPC OIREZEWCET 2 #ERE RERIC & 5 TEFHE

KREITI, BEOERTHEOLNZ6 D07 7 A DY
D 7S % FREFFERRIC & o THRAET 5.

6.3.1 EBRFHE

FARDGHI &) BB R ATE) S - LT6D0 T
AY B END ZEDER SN T WS, 22T, 62
DI ITAYDEFNFNIZET B D5 NPC 124 LT,
PR 12, 1) 4TERIN O 7 OB OB IZ V72 NPC & D
XPHEEYE OHTE, 2) NPC & Oxfig, #Eis¥, £heh
D NPC I T AEIREZLTFOT 4+ —~< v FCitak S/,
(1) ZFM1:BEFOT LA T YT 77 EDEIRTL

AXIZRZE LN ?
(2) M 2 ZOHEEBEL LSV,

MBI 225 24 DT 7 ¥ 3 v — L ORRERD B
LHLI04THY, AR D, Wi b 2D T
var A —LAEAHIZT LA &, K20 — Lo
B2 ToR S 7. NPC & O3t OBIZB W T, #1E
AR 72T IERZ T oo 7.

6.3.2 #ER

FEEERIE [HEBEDNK 7 I A% #0F T 5 NPC 12k
LTBBORLHBOHNG 2 WEL] ZEERBTLHDOT
Hoto. BEMLIFTLNEREZER 5 ITRT.

752517 5A% 3DNPCIE, MEDHEEZ 20
EL7ZE SICAEEESTMBIRTH AN, 77 A5 11X L
TIE, [WEHR] Lo 725 M4 <, [ThT% 9D 205> T
WABLEIHICRZA]| twnwdaxvybbdho7. HEPLLT
&, X727 508% ) 009 7202 Bifireh% L <
W | [HTORT %) D> TW5DH] Lo ZHIHNH I
LNTW, 798 3I2onTIE, [#En] [v9 » &
R LEESN, [ - gy - DTzl &
DN TWAE] LOHEPHITEN Tz, MIOHE
EASE U 72 o 72k e LT, FERobonliric, HiE

R5 Trr— MR

Table 5 Questionnaire results.

é:x& =N

1 HRK, AER, KECN, FTFEI) 20 TLAY
G, HoTwd, Hifl, 530 T05s, f0HE

2 T, EE, Ay s RN E T LAY
HE < SAY, i, BErke

3 FEfify, NI ADENLTLAY
ik, B, BEE, BRITHERRL Tw

4 SRR, ekl s T LAY
I, WEITEZ S, B, FEhsv,

5 WCHEGCRERL, DFERy, R LAY
FATHITE) Y, EEA, SRR, SEATEZD
O A, BOEMEDSRY, $ETH

6 AR, SR GO RE, Y e K
WATHS, BOZENEMTIEZVWT LAY
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iz —20 & LEBICEONY AT 42T AT 6°
HIFOEND, 2FAF AL TAY I LTI, FnE
neadEm] [ v, Phlio7z [HISR] 25315
ENTVDEA, ZO—FT, [mEHLERN] [fFEoZ LAt
HgCixZw] 2w Xy, BRI TLI72b) 0
BTDERE S Z 5N TWARETYD ASbNs.

K7 T ALY OHRT, bR, Tk EFIhzoiE
2 I A% 5D NPC THo7z. ZONPCIE, isnHE
fiE% 100 & L72BRICE &5 720 D TH Y, ) m o
T, ME—TVLAXFY T 75 MPHOZ LN TELHDT
Holz.

7. EE

ARIFFEIL, ey 2% 5 2 9712 NPC DSk 72 kb
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WRDEWTHDLEEZLNSL., 72, NPC LI LD
Salb—varviERERLE, 275 A5 2, 51CBVWTIE
BWEFTEI MO 7 FAY LD HE N LG s. &
nE, 2 128550 HE O THWHNE /X A =%
judge; DIEDME L D b W IR Z EATEE L T b &
ZzoNb. LLEDX I, NPC DEROITEIR, M
DT BN LT, SREETIV GA L) Rk
47 o 72 BehaviorTree D& /8F A — ¥ B L TnWbH I &
WorIro 7z,

REBRICBWTIE, [FEmY] TEmY], &5, [
HEZ S | LV BESITdIn L2ATE S Y — VICBET 5
FER R E Vo EWE 2 Tk v, ZORT, AR
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