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Design of a Teammate AI by Learning Human-player Utility from a few
Records of Actions

WADA TAKAYUKIY®  SaTo Naoyukit:?) Ikepa Kokoro!:©

Abstract: Some genres of commercial video games, especially RPG games, allow players to play the game
with the AI players as the teammates. But the Al players as the teammates often take actions that the
human player does not expect them to do. Such mismatches between the expectations of the human players
and the actions taken by the Al players often cause dissatisfaction of the players. One of the reasons for
such mismatches is that there are several types of sub-goals in these games and the AI players act without
understanding which types of sub-goals are important for each human player. The purpose of this study is
to propose a method to develop teammate Al players that estimate the sub-goal preference of the human
players and act with causing less dissatisfaction of the players. In an evaluation experiment, we prepared
some artificial players with various preferences for the sub-goals and tried to estimate their sub-goals by the
proposed method. The selected actions based on the estimated sub-goal preferences were the same as the
selected actions by the original artificial players at the rate of 67.1% in one setting. The upper bound of
the rate is about 70.6% (in this setting), which is the rate at which the same actions are selected when the
preference of sub-goals is the same. Thus the proposed method is only 3.5% inferior in performance in the
worst case compared to an ideal estimation.
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(7) ZN—T7+ERERE : (2) & (5) 2RALEZHOD.

6.3 FHER1 : BEROME

AREITHE, RHBEBAGAGHRICG A 508, Mkt E
BEZ2BZLDMEEZFAND DD P HEREENT S.
FEERIE AR A ZFE U 72 2R U\ EE T 1000 Bk L 72,
hAFvy 527X LIENV—ILR—ATEEXYE, KXy S
7% 21% THP E#HI & TMP - Turn ] OxHBERZ
HOoEVFHLa Al Uz, ZOMEEZRIITRT. Z
CCREBRLIIEMBIICB I AKXy 57 a0 eAE
SR oD GO I L THS.

CDRERMNS, F¥ 50 XCEXSHEEBRIC L > TR
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%3 WHAEVEAOBROLIL
WD B mE ARG
Bk seaBk B seemE

HP B 99% 99% 96% 96%
MP - Turn = 98% 83% 93% 69%

BHENVEEIIEDD S5, $BENRRVEEIEH
LG ICHARERICGAEGHERMENZ 800 5.

DL IR ZEEHET 2L EY TN B AL LR
K %eb., HAREBRNY Ial—Ya yORIFNIIHAE
FOELWHEE CEENREOHIE) $T&F, HELX
SHHBEBZH T LAYz FBAETERWEE X
5. KB, 8 HTHHATIEREZEIZR LTS &, WG
WS 2R 10% A EFEL 22 Z 8B ProTWV5.

7. YIal—YaviEROBHEL

ARETIE, YIal—YarvOiER2 YD LS 2R E
3200, £E-MHABBOEARS ML & BT B &
EDOREZERINDITEIELDL->TL 500 2HHT 2.

7.1 RERFE(ERIEK

VIalb—va UERIZIERA RBERBEEN TS
M, TINOMAERL LB HEREERESHL 3 IRTORK
BRIZ Ve U, ZOBEHENE T IEL WIS &0 3
R EET) VI TEDRN, TOHBEIZRDERE
B-AEY - FTREEWZ2 5.

SER RS 7 RO REE A2 R 4 1R T
Z=A{xup,TrmMpP,TTurn} (4)
KA RINZERHEOHARZ A 5~TITRT. 22
T, a, b, FRETLIZERLLERTHS.

HF — LA2K05% D HP

THP = HF = L A ko bk 1P (5)

_ HF— L&D MP 6
TMP = B E ) RO Rk MP (6)
Trurn = b— RBBA =2 x a (7)

7.2 EANY MIVER
SIABBOEARS MV G2 T &3 RITTRZ bV
THY, TNTETN zyp, Tmp, Trurn WXIBT 5. AFSE
THWAETNVIIMIEEANTH 5720 1 IRFTHIZ 112
ETES. Hl21E[1,10,0.1] & MP =4, [1,0.1,0.1] i HP
BB EEZDIENTES.
AWETIIAMT LAY DOH D 5 2EHARY MVEM W
B Trrp, Truen WCRST B 2RTEDOY MY AL, KE
TE3x31LUEY, EAIOITATr—ILTHD, KE
AHORKAEE 32, B/MEE 35 THB

7.3 FHERR2 : TH-BXIROHE
SHABEBOEANRZ bV &G OZIZ & 0 EIRX N E7H)
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TR—BE

305405

B4 [1,4,8 OBEOFH—ERO G

n70%-80%
m60%-70%
50%-60%

TH—8E

40%-50%
W 30%-40%

M5 [1,1, L] 0BAOTH—BERONMA. KL IZEHMONE

H3i.
NEDREEDLLZON 2 FERIZL VR L. 2 DDEA
TEYTHILVE ALIZ KD BRI NBTEHA KT 2HEG
TR bEHT S 22T, 2<FAUEARL
THhoTH, EVTHNVEEDTENEIC & 0 I7EL 3T
BLIFR SN BIZERI N,

@ =[1,4,8 (MP & Turn BEf) (29 5478 —EHED
DHiEM A, @ =1, 1, L] (HP B 12T 2178 —5%
DA ER 5 ITRT.

[1,4,8] DHEEITHRRIITEI—BEROGWAHELDH D, *
OfFEDLTND 21T THE—BERIX 10% PA KT T 5.
WIZ (1, 3, 3] DEERHERIITE —BROE N DA D
D, [1,4,8] KVEADTIIIHATHS. ZDOXSITH
—HRONMADITEAIZ L > TKREL LT 5.

8. =ER

ARETIE, FEOMHBERE /-7 Al OMHEA%
BEFENVELLHETE S, BLUEBDO AMIZHL
THEEEZEDDLI N TETVWEDMERT S.

81 AITLAVICHTZHEHER

REITI, FEOMHERER/-E-ATT V1Y &M
2L, BETFEPZINEZELLFETEI0MHERTS. £
7o @S HBRIER 4 1TRT 438, FEIRGDOENE
50, £20 % —VEHFHRz. RPGIETLA Y2
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fiEE SRR D, HEINIZRAEL VWD, ZDLIIZ
BREONRZ—VERANWSZ EIZ LT,

WA LIV — N R—ZADBMAREEE L, W2 ITRE
OMABEB AR ALT TV YR EET 5. RETE
IR 2 OBBO AR GERL, TOMABEBEHET S Z
YIZT 5. MBI S EEKE L Tirbh, 1EBEKRTHEAE
SPHM TRMTIIHEDHEENLED LS ICEDLE 1L
R5, EZDOED - F-EVYTFHILVOYIalL—Ya Yy
WAL R ES HELR2 5 X 57720, 20 8 HOEZ 1
yhel, V=—FEEZEZXZ20ky NOFHEEITD.

A1, HELUAMABRBOEAZDSDTIERL,
TN X o TEBITEID TOMABEBIc L 250 &7z
=T 5rE2HAVE. I, HIZIER5ICBWTITD
EAL, 1/8,1/16] 1dH73 5 (1, 1/16, 1/32] D & 572 E
Ao UTHITE BRI IFEE LRI ED
WREE TP RWGARH 272D TH 5.

6 12i%, F-E-HBBOEAZ L O—HKOHRE
ZERT. MEEHNIEEIEIET, 1EOY0 2 RE L 2R,
1Mk - 3MRER - 5 MR - SR TOTE—HEELT. 4
WD, E<EUMHEREFZE-G46THD, Wb
IEEE DRSS & EET 5. 2O TIREE S DRES 5@
DL DFERIIETEHINTWS, FIZITEADRYE X
DA, [1,12,0.167) W5 MP EHOHMBEIE, Y0 &
SIRIIZBVWTHIFIFEL S FicitEcE T, —8K
HRFUSEWERERZH L TWB Z 2R3 905, BB, 4D
DOAEADHEIZ R 15% 1FEDENDH B DI, MP
EHETTIHL WS, WY AR AR S 2 hhH
T5] TR IWRS N —TIREE2 T 5 UHR\\] A
EDE3ITHFE LWTEHOIENEAT 220 TH 5.

75 —
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i 70 . —1,0.143, 18]
s [1,10,1015F34
I
&
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[1,12,0.1671F 4
= 50 e [1007L0071185
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B 7132, 5 00ORETLD—HEOHRBERT (&
ATz A DODMHABEAMCEL TIREBLTHZ). ZIh
5, GRAERNI L IZZDEFARAEFEIH2E00, ik
BN BB OMENTETWE I LR’ h 5.
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x4 HHUZHBEROEM
HP MP Turn

HP EH 1 0.071  0.071
Turn EMH 1 0.143 18
MP & Turn Eff 1 10 10
MP EH 1 12 0.167
s SEITH
SEITH
W ® Ty
e o Ty
Jﬁ ) s T4
g o BEIES
SEEs
= / wEsas
- BEess
1 2 3 4 5 6 7 8 e SRESEH
#RsE

7 ATEI—ECE - AR OEAR

TEPRET VT XL (A EE Y THVEIE)] 28D
EDTH D, WHITFEHIZ L > THARMR M TH - 7=,

22T, EBOAMT LA VIZ LT EDOREEENT
EEONEMERT D-ODOWBREFERET -7z, WERE
IR ETHRZ 207> TH 5V, WKy —aiiENT
HE5 o7, RIZHESEZ 1y MZLT, 3ty bD#
MEfT->THE S -7, Kty b TRREREIC TMP HAH
[Turn EMH] TMP - Turn &5 6B EM] UTHB %2175
XI IR L.

12y bOHTHEREOWM 4 [FIXEE 7 21 AT, #HER
FIZFAF Y 77222 THMELTESS. Z0L EKRSA
XFv IO R2OBERREFHEICLIVFEE TS, 1Y b
D THEEOHE 4 [FNIXFEM 7 = 1 XT, #ERE IR A
FY IR 1DOABELTHESL W, ALVEIET HHAF v
SOR2DEHE 1 ¥, SERETIHMLTES >

AL TH 5 o7z ATIX 3D T, —DIXRETFIE (%)
B EHEE L7z AD % 2\, —DIXREEDRHEA [1,
0.3, 3] 2> Turn EHD Al, —DIXEEDORHEA [1,
4,0.25] 25D MP EHED AT TH 5. Al O BIIEZMIE
S VA LTH 5.

WeBRE 7 N & B ARSI OFHlifED VY % K 5 ITRT.
B Z X Turn ER Z2 48R U72354, Turn HH ALIZHT 3
P (4.0) 1 MP B AT 289 2 55 (2.6) &b BEW
2, REFERIXEN LG (4.3) £ o72. FHIN
7EAIL (1, 0.5, 16] RME X OV MERHDOTH YD, EET
5272 (1,03, 3] TRAFAE LI EERBELTVS.
ANF OB RT3 L3RRS ANE L, 175
FHEO LS IZGFEIS A THET 5 2 2 IZlifiAH 5 Z
ERRYE .
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R 5 HARX OFHlliE R
AL & EA BRI OEEFEAME

BRUEAZ A

REFH 4.1
MP &R Turn EH Al 3.1
MP = AT 3.4
REFE 4.3
Turn B Turn T Al 4.0
MP = AT 2.6
REFIE 4.0
MP & Turn B Turn T Al 3.0
MP = AT 2.7

YOARBOEAZMEL, ThiE Al 7L 1 Y OITH)
BPUZIEHT A2 TEDOAMT VA Vizk o T ED
BWAI LAY RERTAEZE2HELE. EVTFHL
OEIZBIT2YIal—Ya VEREZERAE T2 T
SHAEZ2 L ODIEUKHERET A Z N TER, 51T
FHEREIZE D ATV YORHBESE ELSHETES
ZrERYET.
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