SEEALEEE S HOS[RAEIR K FRF ST (20224E3H)

Minecraft TO ABBTOHBHEEICH T B XEED DR
IR dHpE—RL 2

P BRI

2 HE BRFR BRI AR

{ichikawa. takuma.w@@s.mail,higashinaka@i}.nagoya-u.ac. jp

e

WA, HEVEEDNAIREZ GG S 2 T 4 DREEICHA]
F7RFEAE A TR T W H, ABENZEED
BRITICE T 258XIT E A R I TV, Kif
7 CIX, BLEMRELRIEREDIRERXGES R T L%
HisL, #DHEMWT— % ¥ LT, Minecraft TD AR
Al LOIHFEIIEFET — & 500 MaEEINEL 7. Mz
T, BOoEWHFEEEICEREZMFENERZFANR S
=iz, BomnHFEESE & oEE & o BRIEE AT
L7z, ZOfER, HomwkEERol-oi12ix, 1F
¥(FHOMTREZRD, ZAUIXH L THELTWL
TREREIDZLITI LR, FRICHIEED
ARX=VBERE LD ATEERED, T0%k, &
Yz B h HBIEEFMIr WIS ZEELES 2
WEETHZ I LDThoi-.

1 FLBHIC

MNEES R T L REEE T H2BIOHEMEV
[1,2], BT, IV EERNGES AT L2HIEL
T, NHEEHAMICZ 27 %2375 3 HLFEEERD
WEES AT L DM EEE > TV 3 [3,4].

MEE S R T 2T 5 HFEAEHE O T,
Minecraft! % FI W\ 72 B 22 3%\ [5, 6]. Minecraft &
YRRy 72D ID 5 —LTHB. L 4Y—
E7NE—%2#EIEST 5 Z ¥ T Minecraft DtHFE TH
HICIEENI T2 23 T&E 3. F/2, SLFTLAIT
FHELTED, BHO LAY —2FA—DRE T
FE(ELR T 5 I ENEFZTHS. Minecraft = V7=
WD Z < FFE DRIEZ RS 2 2 4 7 OHFEE
¥ICEITZBDTHD [7,8,9], BIENZILFIEE
WKOVWTIRIFE A STV RY. A >R
T LADPHE T 2 HZOERD DI, YR T LI
BICmaINTTEIT 20 Tixz <, AMoffEe
LU CHFETMEZEIEL TV ZePEETH 5.

AHETIE, A 2FapnEELTHRLL

1) https://www.minecraft.net/

— 568 —

S DEAED 2T RGN R HLFEEELZRITTE 50
AT LARHEL, TOREMNLT -2 LT,
Minecraft TO AR LOFHFEE T — X 2L LT
Mri7z. BfRpicik, BLEMNREEESEE L CHA
X 27 B FE L, Minecraft THEXE %175 @&
DTXFAMNFyv b, (T8I0 Y, EEROT V7 —
FNRUEE Lz, F7e, HFEEEOEZFHMET 2729
12, IR NEMCH U TESEE 2L X oS
LS H TR IEE Uz, EEEHEE X 05 =&
fifi D WL FEIE S I BB R R RFEUS D W T T
L7zf65R, BomwERERDzDI12iE, 1EEED
MTHEZRD, ZACXHLTRIELTWL Frt
2 EDZLATIZR, FRICHIEEDA X —
PEBRELED ATEERED, 20k, EMER
B HEIEEFPHI WIS ZEELE S Z e PEE
TH2BIehmhoi-.

2 Minecraft XE{EEI—/\X

ALERY 2 L FIESE D AT RE 2R 0 RE & X 7 & DRI
M C, HEFEX 2 ORRGES & CHEREN LT —
ROWMPEEITo/. B, T—XINEDOEMIDH
7o o T, MIERAYBEEC B\ CATE O KR 215
TW5.

21 HEERXXY

Minecraft TOBEWN R FLFEXE2HEE T 2729
2, 2HDEEEDHN L TEEN2DOE L VWEE
ERL S 2 HRIBE X R 7 R BUE LTz, (BB R % 2
L3528 T, (FROMHELFMONY) T -2 3
VEMIMTEREZ . i, AERPELIL
W AN DfiEE I A XN B HEER T2 b
WD, fEEERTOZE LAV X > TALEMICIE
ERITAD LT

HERLERXAITE, 7¥FAMF vy FEHWT
WNEEE LS 7Tay 7 BERTY, #EEND
DELWVERIERT 5. HEA]REHIFIIHNEN 10 <
A, @EA4RRe Ll HTEZ2 70y 271317

This work is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



B1 HEBEXRZICBIT3HFEEEORF LR
BRUCIEE L7277 — 22 S HkF). HFEIEER 11281 2 R
IDTHYH, ZORFEPITONIZREEISHIGLTWS.

MRUCIR o 72, EEDORIRKHIZ 20 7 TH 5. DL
ke, HFEER1EZDZ %2 1 0GEE AR,

22 F—RPNEDFIE

5 — X X £E 12 1Z Minecraft Java Edition 1.16.5 % {#
L, F—ZIVERMIZIZ SpigotMC? 2§ 5.

INEFTET—XEFTr—2WNTFXAMF ¥ v b
DIE, 70y 7 ORE, WEIEBIE T LA
Y—OBHEETHD, WTFhB R 2RV T
DR GEERTVWS. BEEICBWTINES 2 HR
&, TEEE DM ERR BET — & (x,y,2), fsIEHR
(yaw,pitch)), BIfEEH DOEHR (F ¥ v PR, 7vv
7 OREFHS), BEHPADOEER (10 X 10 X 4 OHPH
WEIFE7ny 7o) THs.

7o, TEEHITHL, HEEEOmMEEZRS 7
Vr— b EEMTZ. T — T, NEEICBT
3 FIRPERE, (FolEMARIZOoVwT 7 O0EM
PHEL, sBEMOV vy - MREZHOVWTED 3.

23 [&EIN=-7—4

£ 21T EINE L 72 500 MO R 2R T
F— RIBEEBRIIZZ ST N Y =2 v I TH o7
79 %S ML, 184570 OEEBBUXFEE 127
B, RAR24ETHo7. TNFHOHLFEXIIE
BRBERTZICK o TEMMEINTZ. 1 BIOIEERRIEZH

2) https://www.spigotmc.org/
3) https://www.lancers.jp/

— 569 —

i R1 X1 OAEERFONEE
ID | 3% | FEah

1 A [ RIZPEDTZ0SDHD ETH?

2| B E%;&f:mtc%*ﬁ&f:m&®o< > THIW

3 A [VWWVWTTh!

4] A |BEATIZE—AEoTATL I WV !

5| B |BEEAPIME->TAET

6| B |MHCd IO DN TT

70 A M, ZARBEKUTKLRTTH»?

8| B |LW\nEBBHWVWET !

9] B 2AKDAKDEZA I, RLIEKFBWTAT

HVNTT?

10| A |E5F VHEE -6 LTLIEIN!

11| B |HHHRESTEVET

12| B gg#ﬂc@ﬁ?ZM®ﬁbﬁb#bi?

13| A |[BnworknwTdR: - "= 7uav s

HHIUT VDI - - -

14| B [l3w...

15| A |[TopWTTh!

16| B |Zh—@ETT—7VIFEELDD IR, ..

17 A [V« s WITFTET !

18| B |WwWwTd!
F2 PEELHEEET — X OFEHER
MAEEHERL 79
TAEERTEL 500
FortEERL 500
FeFEREEL 16,221
KRG D FEGEE 32.4
FERE DR 13.9
Bony ZERER 182,355
a7 a v 7 i mEE 131,552

TEEZE DT oy ZRBRE| 1824
TE¥Z D70y 7R 1316

VESEH DB B 1,899.5
EMDIEE 7w v 78 201.8
YDy 71 v o 11.6

250 THD, VEERINI 1 B4 585HTH - 7-.
B 1 ICINEI N EEIC BT AFEDRET, £ 1
WEDXFENRERT. TOMFETIX, 1ZLHITX
AR AEERFELE>THRDTH S, FHIH
JRETTETHIWESZED LIFTw3.
7vr—br1THBOZAZAD AT, FEH
434 05 4.65, FEHERZEN 06705 1.02THDH, H
DEWHFEEED T — 2 NE LB ohi.

24 {Emicxd 2 FE=HEFME

EREDEBC I WERATE BTNV T
b, BHNCIVERE RSN, 22T, 75
YRy =2y PV RRWT, INE XN 500 O
X UC & REIN e Bbh 255 = F 51 % 5

4) https://crowdworks. jp/

This work is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



L7z, 254 B OFHIIENS I L 7z, 1 @D /ESTH
LT 10 £ O FHilliE 2355l 21T - 72, FEEEREM
B2 0 THY, FERINI 1 %H7D 700 [T
Ho 7.

A X, U, BERSEM L - TiHERICE
WTIRE L7 30 o fEshZ BT, BH O T
RUEZED, 0%, 20 EMOEMITH U THEME 2
L X DB ED ST o 72, (AL £ L X OFHf
WX 7 EBED Y v h— b REZ W,

10 #4102 & 2 EHiED 390X, (EPED - 4.84,
R 073, EL 53 432, EERAE 075 T
otz EE=FFMICOWTHHEBE W R 7 H
BohTBh, HOomWHEEENFEMTE/Z &
DERTE 7=,

3 HREMERICEHITBAEEDIIR

FERIIC LRI & 2 & % FEffin] Be e 056 > A 7
LMY 272012, ERFHNB L T =FFHlD
B WI[REIESE & ATREIC 3 2 N aH Y K 2 704 L 7.

3.1 HEMEXICERAGEAHRA

BOSWHRERICEERRBAEZ RO 25720
2, HEEHE DN 21T o /2. HFEEEOESL I,
7Y — MIZ X BIEEE O EBAHME 7 HE O
() B X OESROSE =F il (B, 2L XD
Gt 3 DD PRI X o TR, IEE X7z 500 %
FET T BN 20% & TAZ 80%IZ 77 45H L 7.

Bk THIBEOERERORBEALPMETE 2
£91Z, HED 4-gram X L TOMZEITo7%. 7
HroMR e 7z 2 RBUIINEE L 72 16,221 FHFFITE X
A2 HEH_EAT 300 B D 4-gram & L7z, IEE L 7= 500
RN LT, 200D 5 4-gram EEL0ED, b
NVONMGECET 20ErZ2dIZ2X 2078 A
KEERL, ZHUTHLTT 4 v ¥ v — DIERERHER
MEZITo 7z, HEEOHMHNCIIRERRERMTIRE LT
Janome® ZHH L7z, $72, 4-gram ¥ L THEB &
CBIENRA D A THEK X 2 REUZ O W T OHTR
BRI LTz,

3R DEEE BT FOXMERICERICE
CRBNIZHbDERT. B, FEEFHNIC K 298
TREHORENE SN, BE=FHH X 55
TS ohARRIDETH o 7.

i B FE D ORISR T A RBUI T2 2 sy
Tx5. 12HE TDvwnTdhy, (LT A%

5) https://github.com/mocobeta/janome

— 570 —

| BAEE GRS, AN, ELE) Jr 0K p
EE7 4 v > v —DIEMEMERBIEIC L 5. *1X p<0.05, **

¥ p<0.01)

ﬁiﬁ%i@‘ HAZED 4-gram
HOBEeSTXIVET | *,
DNNT T A+,
VWWTIRr, IZLTAEY,
WiHELL*, AEL X0,
BATT L™, TESTLED ™,

WEE | Z5TT &AL, WWTT X! %,

BULTEY>5TL:*, LTAT?
bLEXZES*, o/ TT ! ¥
Hol-h LT ™, BAbEIh*
ZABBELCTY S *,
HOBLHITIVWELE S, TH I
[ELES DIFXESTT*, oIFAZDELR
LEITH?*, TATD",
ATHVW* L TAHAENWTT *,
WWPA LTI, e iy

ELZ

Lxod), ITESTL D) FOMEFICHEEEZK
HDERBTH2. Zhoik, HFECT7AT7E2RE
TEHRCEED 2D 2 BORGEICHER I
2. 220HE TRATT &), T25 T3 &y, T
WTT & ! ) FOMEFICHFENZFHMEZ RS REAT
H3. Zhoix, HEFOERSIE-ZdDIIHNLT
HFRENZFFMERL, AET 2BEOFREICHEEX
Nz,

BE=FHMOBOHEERICOWTIE, SHEERRLH
FhlEonkrofd, EECk25HTE, TO
BFESITT D) & To1X ) FELz) PHERE
Nz, Theoms5s, ToREYSTY () FHEFI
TATFTETFEL, FACHLTHRERZRD 32 KR
THb. ELIICEBZ7ETIE, 6 DDREANES
Nz, Zhooss, TLETHL?, TATHWL
W (TI2) ) IIHFIFAREZRDZRHTHD, T
WA LTTR], Mbuvne B (£9)) 3HEF
HFENLFHGZ RS RETH 5.

INHDREEL D3, WFROSHEIZBW
THRABIHETIRHANZ Ao, ZoZeh
5, BOEWHEERICIEEEBTREZ KD,
ZACHLTRIELTWL rt 22 I h 2L &0
CYHNEETHL I NERBNICHERTE -

3.2 HEEEDRNDAR

EOD KD RN DOMFEIE D EWHEEFEICOR

BErEHFE L. 3, HEAEZoRhESHT

%7, FEARHZ BT 2 EDTEME % KRS 7 —
grlLT7my L, ZRIHLTYZ 7R &20Hh%

This work is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



1To7-.

HFEEER 27 T2 BDIEEE DI L TEM
BN IR BH, mEE TR TWEHTICOWT
BT TIRHENHHFL TR EEZ NS, Ih%E
TERDTERE LR Z, UTORICERL 7.

§ Blocks; N Blocks
ﬁzl:'l:ll:l%ﬁkEZ | t last|
|B10Ckslast|

ey

Blocks; W3R At ITRBEINTWBE 7y 7 DESR,
Blocksias \EEBAENBMEMICERAZIATHS 70y
7 DOEEERT. HiGOR R ZDRDIERTERE
PRRIN T =R L, VIARY VTR {ToT2. 7
Z AR ¥ 23 k-Shape[10] B L. F7=, b
H S [11] e, fEMSEREIZFEE 0, 7801 DIE
HOMITHES K5 ERL L. 2924 7T
X, 77 RAXWERENL TN T IEF - 7= ET3E
BIEE LD, &7 9 AZBIC X 3ERE2EED
1 ADHER L, BT 27 7 AZBHELLWS 5
AR 6 BFEIRL 7=,

K28 oN/207 T ARERT. BT T ARNE
HICHD ZEIEX, 7F7RAR 1D 44%, 75 AK2
P 19.6%, 275 AX3D164%, 75 A& 47533.0%,
T TAR SN 32%, 7T AR 6D 244%TH 5.
TIARN T T AR 4TI, BERICEMSSERED
SHELTVS., FRICMZELZ2FELEVICE ST
kD718, BRax CAEERHTT-NENZ ZITEEN
5. 2IAX3, 77 AXS5TIE, {EMSERENH
BICDPRPRELIBEMLTWS., BFRICELE> 2K
FRNETEX L ED, FRUBFZMH» VDI
OWTCHE LB MEENZ ZICEENS. 7 T7AXK
QYT ITAX6IZOWVWTIE, Bl SEMITH,IIIT
TEMTERENEIE—E WML TV, FIEELE
WENBIEEEITTV, DL OGEEERTEME
YEol=MEEMN T ZICEENS.

3.3 HEHEEDFN L 5Hifi{EDRE

FOWHRAEEICTND I I ZAZDH DD M
PIBT 272012, Boh/Z 7 AR LTED
EWVNEEDHI T 2 2Nz, MEEEEICE 5T
DT A7-012, EBEHE 7 HB 2L EhE 2Dk
M, H=FFME 2 HE 202N DEF 10 HE % M EE
DFHEFHEY LTHEHAL, 20X a7d&Emw ki
20% % E D K WVXEEE, TAL 80% 2 HDOEWXFEEE L
THELZ. IEEL = 500 MG LT, Zhnd
%05 ARIZBT B0ED, FOHNEEZET 205
MEDLIZ2X 2D RAREERL, ZHITHL

— 571 —

Cluster 1 Cluster 4

29 6
4
o1 2
o .
-2
-2
. 4
0 200 400 600 800 1000 120 0 200 400 600 800 1000 1200
Cluster 2 Cluster 5
4 ]
2 BRI
of |
-2 ﬁ
-
o 200 “0 40
Cluster 3 Cluster 6
1 4
2]
= — 2
o1 4
= 0
-2 5
-
0 200 «0 600 800 1000 o 200 0

B2 fEREREDRRYZ 722 ¥ 7R

T7 4 v % —DIEHERERERIT- 7.

77 AX3TIE, BEEFHEO MEaM) Bk I3
L KXo Tz LRI, 7925 T
W, TEEHE 7 HE QRN X o THE LIS,
FREN 5%DEREKETEDEHWNENEREICE
CHIRET R Ze@RDENT. —FH, F77RAR2R
A6 TIFEDEVWMEEEZARICZL G L
BRD LNz BIHELAY, GBREZLER
SEEZRTZZ 0 E D KWIEFREEICORN B &
BB, Z 575 TWRRWAUITEEG .

DS, FRIZHIEBEDAXA-—VEEE
L7229 ZTEEZITV, 208, MEicOWTEL
Eo TEMESER S 2 X 5 REFREED, wIih
DFHIHCBVWTHEETH S Z 3w o 7.

4 EHDHIC

AWFSETIX, BIER L FEZE DT RE 7R 056 > A
TLaxHEL, TORBRT -4 LT, HEREX
A 7B 5 NHEFE L DIERE DT % Minecraft %
HOWTIE L. 72, MNEHIIS 2 5Hii % /EEE
12 & 2 EBEH & 5 =H I ko TITW, 2405
D FHIE D B WM ERC B 2 Rl e b L7z, 2D
R, HomWHEIERDDI1I2IE, 1EEEDMT
FIEZRKD, ZAUIHLTRELTW a2 %
IDZBATOIZ R, FBRICHIBEEDA X D%
BELL ATIEERED, 201, EWMERZHN
HEIEREFCHIr VT ZFELED ZEVEETDH
5ol

SRIZ, A A=Y EBET DO OMNEFIE 5
PNZOWTHHli L 72 DIBEIEZ R R T2 FERE M
L, FEBICZ—V RGN R I FIESE % 05 % 8
LTITD AT LR L.

This work is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



Egﬂ

¥

AWFFEIIRAE TEY 2 — LEENCE S S 0fEE >
AT LB F M OME) EREES 19H05692) D X
BrZ77-.

BE N

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

TR AR, B T, AR ORED, TR A, LA
FORNFES AT A (HASFHELH YY) —X) . ant
#t, 2015.

SRR — B, FRSEE R, K EHEM. Python T K 2 4%
A AT AL — Lt 2020.

Charles Rich, Candace L. Sidner, and Neal Lesh. Colla-
gen: Applying collaborative discourse theory to human-
computer interaction. Al Magazine, Vol. 22, No. 4, p. 15,
2001.

James Allen, Nathanael Chambers, George Ferguson, Lu-
cian Galescu, Hyuckchul Jung, Mary Swift, and William
Taysom. Plow: A collaborative task learning agent. In Pro-
ceedings of the 22nd National Conference on Artificial
Intelligence - Volume 2, p. 1514-1519, 2007.

Arthur Szlam, Jonathan Gray, Kavya Srinet, Yacine Jer-
nite, Armand Joulin, Gabriel Synnaeve, Douwe Kiela,
Haonan Yu, Zhuoyuan Chen, Siddharth Goyal, et al.
Why build an assistant in minecraft?  arXiv preprint
arXiv:1907.09273, 2019.

Haruna Ogawa, Hitoshi Nishikawa, Takenobu Tokunaga,
and Hikaru Yokono. Gamification platform for collecting
task-oriented dialogue data. In Proceedings of the 12th
Language Resources and Evaluation Conference, pp.
7084-7093, 2020.

Anjali Narayan-Chen, Prashant Jayannavar, and Julia
Hockenmaier. Collaborative dialogue in Minecraft. In
Proceedings of the 57th Annual Meeting of the Asso-
ciation for Computational Linguistics, pp. 5405-5415,
2019.

Arne Kohn, Julia Wichlacz, Christine Schifer, Alvaro Tor-
ralba, Joerg Hoffmann, and Alexander Koller. MC-saar-
instruct: a platform for Minecraft instruction giving agents.
In Proceedings of the 21th Annual Meeting of the Spe-
cial Interest Group on Discourse and Dialogue, pp. 53—
56, 2020.

Cristian-Paul Bara, Sky CH-Wang, and Joyce Chai. Mind-
Craft: Theory of mind modeling for situated dialogue in
collaborative tasks. In Proceedings of the 2021 Confer-
ence on Empirical Methods in Natural Language Pro-
cessing, pp. 1112-1125, 2021.

John Paparrizos and Luis Gravano. k-shape: Efficient
and accurate clustering of time series. In Proceedings
of the 2015 ACM SIGMOD International Conference on
Management of Data, pp. 1855-1870, 2015.

JEHIL, SRR — B, KRBT, KR . LRI
EAREIC BT 2055 0 s ILRE O 7. S
ARALBREE R 27 AR ROR R FERGM SR, 2021.

— 072 —

This work is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



