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Abstract

Our project intends to plan and develop games and applications in order to provide
new learning and health education. We focused on brain machine, gesture interfaces
and iPad. It is possible to obtain human emotion and a non-verbal information by
using devices such as brain machine interface or gesture interface. Also, games can be
used to attract children and to facilitate the understanding of the learning regardless
of the language and culture. In this project, we apply these technologies and develop
games or applications which are useful in the field of education. Our group aims to
develop games which can be operated by only thinking by using a device which perceive
the brain waves, expressions and muscle movement of the surface of user’s face and
can get some information such as emotion. And we examine support the promotion
of individualized comprehension by emotion recognition and technologies to be used to
the surface of the user’s discomfort because we aim to develop an application which is
able to be utilized in enterprise. We also hope to create interest in science by hands-on
experience of the latest science. We conducted a survey on the device in order to use
it with brain waves and talked in the group whether it is possible to develop games or
applications. And, we have developed three games that can be operated with a brain
wave device using Unity. In Hakodate-Gaku and midterm reporting, we have shown
about research contents and have demonstrated the games developed us. As activity
during summer vacation, we have taken part in a workshop of Tokyo academy camp and
have had children to experience the games. In the late stage, we have developed games
and have students to experience the games. Also, we have investigated about emotion
recognition and have contrived an application which is able to be utilized in enterprise.

Keyword education, game, brain waves
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Game De Education
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HHTIE3 2O —24D5b, Ivvar sy —L0MFEE2HBEE UCEHLE. £/, 21— —
IR ICBIR 2 R > TH 5 5 Z L RAMOBRWEENEZER L 727 — LK E T o7, 785725
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CERMEE UTIOMAL. 7= 20FEBBRICAEBRECOWTHEEZTV, BoNnzT7 V7 — 1
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AR —BEIZBNT, XEOHEEZLL -,
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BHEET AT I—F vy V7 TITW, 77— M aEmEUZER» OMGET 5. 2 BIHIERIVNERR
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— [N HIE 2% emotiv DMEREMA

e 11 H
— RINUNEWTT =2 ¥ ay 7T FE
— BRINERDT A N - 72—~ %G
— U= ZA—5% - THEMRN TGRS
— I HIE 25 emotiv DMEREMRAR
— I FER D YEf

e 12 H
— iR FER
— R EEK

e 1 H
— BRRHmE TR - R

SHIZRHEE T AT I —F vy VI TREERDFEE b2 MR LT -0 ay T Fo7z. &
512 11 AT LR NFRRDINE 5 AEE RN RIZ LY —2 v ay THEMUZ. B
D=2 ay TOMBOEFLERETS > L LEIL, BERBEOT YA VIZOWTEZERIZTYE
RPN T o 7=,

(X E: HEPE)

3.2 =Y

ARIZN—=TBUTFDAD2DFELMI DT —LRFEE, BEREO T Y 2HKE L1 20D
TIVT =2 a vOREET o BUDITHRITIZED LS 2 DB Y, MKHERZH NS
LEDESBEWRERD LN TELZDON, LWV ZEIZDVWTHNEZ., ZLTED LS T — A
ERKTE2ONE VWS ZLEFELAY, FEBEBICRLATHHLTEOZR LRy —L%
FUTz. FIHE LU TIRET, MEHEHEZHWVTEDI S BRI ENEBRTEZNIIDVWTEAT.
BRI E #5713 emotiv 2RI U7z, emotiv TldF — R — NEME, <7 ZHMEZ I T OEMEITTIS
THZENTES. TDSHEE U THED Emokey £ \W5 7 7V — a v 2FH U7, Emokey
%, emotiv THAGL7ZMER S F—KR—NA RV MEEKTEHI LN TES. #HlZIX, Left, Right,
Down, Up DIENEBAEETH 5. fEFR L LT, emotiv T A M DN 0 5 D 1 O 7 A 5
SHEHREZITID, MKEZFBRLEGICES FFXEPTIENTERZ LW Z R bho7z. T
DIZEPOMPETYEEZENTE VI T —LZ2fRTHIENTELEERTZ. Lo TAR-A
F—Lb, RET— L, Ivyvaviy—5h, BHREIAZXT—LEVD 4DDFELEITOT — A
ZHFELU7-. £72 emotiv TIFHEXHEE, BEL VoG ZHAND Z N TEL L WVWS Z
e o7z, BAKINIZIX, Engagement, Boredom, Frustration, Meditation, Instantaneous
Excitement Long Term Excitement & \Wo ZzIEMEZMET S LA TES. ZDI ehs, &IF
EMALET TV 5 = a VOB ETE2IENTELLEXZ. Lo TRIEZMAL - HE RS
DOFHFA v EHNE UEFGOREETY TV r—2a VERE L. 77— L2OBRE L L TiX
3D 7F—L%BARKT LI N TES Unity 2R L. AR ZERT.

(K E: HEPERE)
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3.2.1 RAR—RHT—LA

AR=AT = LI AD > TL BEEY 2B TN ST A T L2ERL, SBEKRELRY ST
EFHET WSO X—LTH5. M3.11EXA MLVHEH T, Easy, Normal, Hard ® 3 DD # 5 &
DEPSHDDHERLDEERZENTES. £/, THIZEINETTONS ZAATHRERIN
TW3., X214 MVEETT YR —F—%2MF &, F—L0HBIN, X3.2NEBT5. HE NI
HEREARE L THEAIZED UEET 5. RBERS I ENTELT A 7%, —EREEEY
SDXA=VEENITET AT LNHETE., AT —=I207h, 314 IR 20— LAt —
N—=blpbl, M33DX51Z88e S, A, B, C, DOI VI[N EABIZIE L TERRINS.
DT —LETESBICERER & WS B OB EEMICHkzR->TE 65 2 2 HRE
UBFZ AT > 72, BMIZ & 2#/EI21E Emokey ZFIH L, ¥F—FR—FOHAF— & AEF—IT#HF%
WIS, I —LDORFEEE L UTIX 3D 7 — L DOBFA R Unity Z2FH L7z, B7zb1%
Unity 25722 £ 2325572 D T Unity DR SIE U D72, KFEHTEERAI VX —%v b &
FMAULFAEZZ 2 IE LU, Unity TrF—L0%27H%4 032 ETHERELZAEEIDTFEEZED
Bk 2 EHEMNITIEAT—VITHLE WS THD. T0s T 3075381 JavaScript Z# L
. 1RIHOT =22 ay Tekhsd 8 AILiTbNEZHET T I—F v VT TRHERIIFES S
CIRIE R 2 Mo T — L2 EBRLTH S o7z, (REBRBEO T v — N TR ST R 2 FIG
PR A FE U AEE, TRICERZE 572 EWS XS RATAEREREZZ< 5572, K
I HE S ER CE D TR LD B R 572 WO BRPUERDOTATTEE 6, HID 2[4
HOU—2Yay FZ@IFCGHREE R-7-. ZOMBREZZITERPAZ 2 —HHREDTH T
DEER, F'—LAOHNBRLIHIZELDDEIREDANEHBEEMA . T U THRIPMORNNER
TIPSR OIEARR D DL, F0ELDFEDbDHGKERFL I LN TE .

Space Game

Easy Normal ~ Hard

High Scare

Ist: 83l
cnd: 0

3.1 AR—ZAF—L XA MILVHEH
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X 3.2 AR—ZAF—LA FLAHEH

X 3.3 AR—AFT =L F— LA —N—[HH

(XCE: HEF )

3.2.2 HEIT—A

R — DR — VR CRIBR AR ICEPUA ECH BTV EFTEL WS T —LTH 5.
ZDT = ALIFFESTBITHBGIE SR & W D B OEANIC Bk 2 8> TH 55 T & 2 HIW & LXK
Ziro7z. H34ADMRZA MVEHETHY, AR—AF—%2MTILTHI5DLIRT LA HEHIZ
BYT 5. WKIC X 28MEIZIE Emokey Z#FIHL, ¥—R—FD4HF—, AF¥—, EF—, F¥—
WZEEER IS X B2, WA EOFRWERDRT =N THY, T—LETR—NLE2EIZENTEN
W27V 7 R0, 3.6 DL REHEMNPERIND. AR—A7 — LK, BIFEEREEIE Unity 25
U7, Unity Tr—2%2 791295 ECHERELUZMAIITESEBELATY Y 7T TELHE
BRRBOREE, BRIKIZTEHILTHD. ¥—K— NPT ATHET 2 —HILREE T — 4 L 3&
W, M TOEIEIFAA—TT2L 0D 2 EVBETH DV EECSDRELE22SE. Z0OTE
1R ETICELDD L OBRAT—IILTEHI 200N T —L 2% L. 1HHOY —
2V avyTOERRTHTI—F vV TTRAR—ZAT — L[, BEIEHROBERRIRE T
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LEVWZLDFEELBIERBRLTES S ZIETERD 72, TNEZITT 35 OMITHIESS
emotiv DEERBIZDOWTHA, RHIZBEZOE W LD Efib Wk S1C U7, 2 [ HDOHRINE
RCTEBRTETHLTERN T L LTEL DT ELLBIZELATELRDIENTE .
TV — b OFER? S B HIERR &0 D B ORI EEMICHIE AR o TE 565 TN TERLLE
Z5. 2007 =22 ay TEBUTCEBRIZA-—Y—IZRELERPTAI T 722 THEZED
BLU, EOVRBVWHLDOZMKET LI LATE.

B 3.4 k&S — L XA MVHETHE

3.5 RET— L TLAHH
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3.6 RS —L 2V THEIH

(KCE: HEPERR)

3.23 Iv¥avi—»LA

Svvarys—LEFry I X—2BEL, HIRKH 300 BEANIZE 5D T 1 T LB LU
TEWST—LTHE. ZOF—LZFTFEDHITMBHIE R & WS B O I ik 2 K- T
HEH6H 2 xHWME LK 217> 7=, 3THEA MVEETH D, HEHEHRDOFNERE 2V v o
TEHIELTHIS8DEIBRTVAEEANLER TS, MEICE)Fvy I 7 X —%28EL, HIPRRRH
WIZ5 T RTDTA T L%2BEIENTENET—L27)T7LROINIIDEITERREND
D, 74— IVRPRSERELRIT AT L2 I RTB/EIIENTERITINET — LA —N=27D
310 D LD ITRRI N, A=a—HENERT L. HIREHIZTFEE-ZEPMETICRELDS
il 2 % 2, 300 & U7z, MWIC & 2 8EI21E Emokey 2RI L, ¥—HR—NDEAF—, EF—,
E¥—, F¥—Ic8ELNIESE. 7 — LDRFEREEIX Unity 2R L7z, Unity Tr—L% 7
YA 2325 ECHEBELEZREFES DMK ZESNITEIAT—Y, ¥YFaz—va VORET
H5. FTRIvvaryr—rofirwrFar—varvEEZz FHTES3D ATV b
RELEBL, BAOH TX Yy 57X =BT AT LE2HT VI HREE L. TUAHED T 1 —
VRTIRBADH 2A A=Y LA TV 7 bERELZOFFAKEEOH U, F/2A =2 —H
HE T VABEBE TR Y FaL—>arvz2EELEZIvYaryryr—A5600WBGM 2 MA7=. L
MLIDIvYavr—L3FYs bt a2 23 TE R o7z, TOHEMBED 1 DN T
BELIZSWEWSIHTHE. Iy va v =L kT Uz AR=AT = LA0% By — 4 &
DHEERNPHENZ , ISICEERRMEI o TU £ 5 MIEHIES emotiv TITH> 75 —A & L
THEVADPRD 5Tz, Ko TIHEHIEROBIEIC LD 2 ) THREHE L W —LLk>TLE-
2. 22T —LDTHA V2 I Eboll 8 T —LHAKDT =X BRERBEED LR, 7
VAHFIZEIEF DX T RoTLEST. ZThoDZ S 1RIHOERT T I—Fv v 7T+
EEHILRMET A2 FEL o720, V=202 ay TEREIZROHHD I v a 75— A TIEFER
ERBIENTE L oTz. FEBELDPOERMRIIBL I ENTERDP SN, F—FK—FD
BETT = L2 KBRUZ O T EE 00 I MNEHIER TR o TALEP R EDFEL2E 5
W, T BT S ECEB MR TR T AN THEETH S LEAT.
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3.7 Iviavi—»Ah X4 NVEE

K38 Ivyavi—»Lh FUAHEE

3.9 Ivyavr—»i 2V THHE
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GAME OVER™::

310 Iwyavr—5nh r—5Lri—N—[HH
(% CE: HEPMR)

3.2.4 RWEFEIAXT—L

PHFEZ A X7 — DI E R U BE T TV 5= a VIC K 3RO R ERGET %
ZeEHEME LR ET> 7z, THREFRSINAZGEENPRTEEGEZ D OB S B LM
EHOILWDIT—LTHD. XA ML ISelect  Question OX| & U7z, K 3.11 5% 1 bb
HETHY, TUX—F—2MTILETH3I2DEIBRTVAEHEALER TS, HOWKED W
TR BMBICHFNICEZTVE, F—LARE CHREGEAEIZ N TE L. NI X 2 8/EICIE
Emokey ZF|FHL, ¥F—HR—NOEF—LEF—IZBEZNIEIEZ. 2O —LI1F2 10 fh» 6
RoTHY, MEIZIEMT S EMERT N, MEIATLES &, K313 DX S ICHIEZ -
FIEDER P FRINE LS moTWD. 0P TSSH L, M314DL51L, TNETOIE
gL, EfEIZIG U4 T A MPRREING., BRINDBATANE, F A3, 41X, RNUA,
VY, ZUTRIIVE, 5BBEOREIDOERBRIEYTT LA VY—DIT V%2R LTWD. X
BRI Unity ZFHU7Z. 207 —LIFBEP S ZIZUO, RIVNER TN 5 F4: 26 AT
EBIHRBRLTE 5 o7, FEMROEEMAMGES 2720 Hil - FHRT AN T VI — &7
ST 2Tz, ETEATANTFELLELNEDL S5 WVWHEHEGER M > TWD D%, Hil
TANDFRERIINES FED T LB B IFFHEBRLITE>TVWETFEBLEZRNT, EERID E
DE Moz, FRVAZVITIETEENIAT VT, V=TV 7IETERVEVI TS
%<, MM 454 e R otz TITHEEHICEBICHYZE Y A A7 — L&KL T
507k, FBRTANETo, KR UTEEAIRN5.96 b, #1.42 mosskom b
EHERT DI LN TE . IS IORMRTERERITD & t=2.538 L WO BUELEF SN, ZEEL)
ROARMEZRTIENTELZ, ULAUVEEMRIIEABRAETHR VBT IIHRT LT
. BilESRERHLZT TV =Y 3 VI X 2HEORRNEZ R TICIERERDFEE ke Dk
BORBETH L. OB AF37Z 572D THEE 2 - 7=,
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- W7,
Select Question 0X

X 3.11 EHEEZ A A7 — L XA MIVEH

B 3.13 B2 A X7 — L fREEE
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4 3.14 BEHGEZ A X7 — L ) YU b HEH

(K HEPfRE)

3.2.5 (AEBOBEEOL-OHDOT7 I)yr— 3y

BEDE2EDB DI 3BERE 2RI LI EDPMBETHD. £ 2 TR B I TG % 35
AEND Z L EZFHUHBEREZ T AV TELT7 TV =Y a VORERTHIZICLE. %
THAEBGOBRERH Z720, EBRIZHEMTON TV, V-0V X ——FICAFIIT o 7.
ZUDIZEPINEDEN KR ELT S THICHFIA T 272, 22 TRERWED 4 D2 THML
THEETWITS LD bk, Mg, #38, <v)-—, AHEEFEBIOM[ 72 & O LTI & 564
NMIREDEFIBITIEETZIT > TS, ZORPVWEMY —E2AZ2ZIT TS DIEER 40 AD
&2 A, P49 N7Z o7z, BEAWIZIXIQIZE > THIT o 4 BBEDOL RS D, B, b
g, B, REEND L. TITKEEZIFEDRPED IQ30~50 D SiH% <, RIZEED IQ30
DTRDF NS h o, RFEICITF>TAT PR EIZEWERNWE R -2 5034 <, 2049 ADK
Brl-o572 8 N\DIREETIToTHEVHLNIIAFARTH o7z, I S ITEPINE DS < IZMEMED
BWGEDNEL L, EEPWED 4 DEEREE2 T 50 TIERL, BEEEXEIVE —-AOLD
DEMPREDOT ¥ ARA Y a2 UBRBOHEET> TV, TITRAELIMEEED 4 DA%
WOTEWIHICHEHEEZBEE, 22007 7V r—yavzRELE. 1 DHRAHGOFBREY 7
Vr—>aryThd. WHOEEDHEN T 2T > TWAEEEE T < L WHFE L THERKE S
ANEEDBVADPNT, EHPIZABBERDO NI ITABEI > TULEIGAENH 72, HKELED
BROANFEREDLRIIZRE LSITENREINT W,  UERIP SEEREbRVWE A>TV
NIERTITIARRIDZZ BN, 2O ehs, BOARBFREZRD AR LEL TEIT S, (T
HYCORBET 7V 75—y a UAHT L0 EE L DR WEREA D NSEDTIREEX. Th
& FEHT BT IEAE 3 TR A SR AN D B ED D D, RIIBELZ2 OHO T SV r—v =
VIIEEBRET TV r—vavThbH. BmERD THTEREAEFAREHINS. BAVED
FHi2 xR ERbRI RN RO, WS I EFBTETWRWEZD, M350k
HFGDHSPZ L ZAIZFRVOFIERERTRINT W, £ I TREZBIIENNHED S 4
NEDL LWHAH DR 2R > TWEDO» 2 BT 2HELRET 7V r—va vafRELE. Z
N i E R T & MR A AN D BB D L. FRAFITENPRYDMEAERD Y, H
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POz REs LHETE AL VNIE, EroAIiRzRED LT SHMTEEIAE VWD
E—NOEDDFANEIZLBIFERBREL INT W, TZTHEZBIETFa s TlERTYRIL
TEEX AT 7 AN CTRIEORROML S 2 MR =V HEH LT TV 5=y a VEAMBROTIER
WhEERTZ, D200 5D0T7 TV r—YavERET I NEFZ S LT, MKAEROM
RHEZERTHIHLENDH - 72, NEHERITATRDO LB, YikEE»T L0 HTIEHEERRIH
Vo TWeted, BEEHRANDKEENED S SWEWDPIZDOWTHND BE)H o7z, I T
A7z B F TR HIE 88 emotiv OMEREFE 217 - 72, HEAER 10 NITEEN T 5, WAV, Hiw,
HNE WD 4 OB Z R, FEEROMERE OKIG L MRHIERS CRZBUEZ LR L, T O%E)
HONFIZET2HET A M To72. FTRIDZ T 71%, ZNZENHERH Engagement/Boredom,
HimA® Frustration, f&#RA Meditation, HA#7%% Instantaneous Excitement, ###A% Long Term
Excitement 28U TCT\W5. X 3.7 3#EE A TV FEOB)EZ RE 72 & 2 OMEOKT,
3.8 1M Bz T\ FXEOEEZ RE7- & EOMKORKTTH 5. Frustration 2 KT H
DS, ZTNThREEZFHEEEA U XA IV TRIGLTW ., #FRE LT, Frustration (Z1EHIZ
AMD I EMTEDE WD Zebh ol RICER N ZGANDMHREZ TRz, M 3.9 (TR
HCIC TRKET 5) OB Z RE 7z e S OMEOMT, X 3.10 (&4 DI NEEHd %) &
HOBH % R/ EOMKEORRTTHY, 77 7DFREPERNIEZRLTVS. EB55EH0WE
B m L TWAA, BEONBFIZOWTER L FERT A N TIREERE C DIEEFEDN 0 %, HER
HDOEZEEDN6T %o, EFANEITNITHEMAEEVEIEEZARVE VWS ERE2EL L
MTE., RIZEHDE S W EFHARDFIRIZOWTHRH N, OS5 1ZEDFERD S & HAME
DREOMWST, 77V 5= a VICRHATICEARME o7z, FRHEEBEOESVEZRT RGNS
LHAMEIXROP S ahr o7z, FRELUT, BERIXERICFHEANNTVWS WS ZEA0h0,
ZNEHMALEZT ) r— a3 U IEHIE S emotiv THFHRETH 5 & WO KA H =z, Zh
5D ens, Mb3HEREZRMHLUL 1 DHOMFGOMET 7V r—> 3 V&2 ZUHREL
7. ZOMFEGOBEET 7O —>2 3 VIREIZEY, KEHIESE emotiv IZ K 2 HE RO T
Yo roaaetz AWHET I TE2. £72, emotiv XHIRAELG 2 BIET 256, EHOMRADE)
ZICEBMHE L OKMT S LS ICEAR. UL, BEE2EANL5E, BHOMRNIES £ 0 En
R0 8D TR & S EIE & GiAILS DDA TR U, B IXEE % R S L BHOHA A
ERIZHE, RLIAKISIEEIENTERL. 61T, TNTNOREGEIZEE U CTRE 7 B
EROWHTIENTERN 72206, [FRNIC, HEDRIEZFHAND, NEDHFLZ IS
EORT7 TV = avERKTAIENTER VWS AEEMELRH L L EZX SN,

(CF: HEFFlf)
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3.15 THORT 1

3.16 TIGOREF 2

ax —

. \:l".-\_ AU TN N A N
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3.7 HERAE AT T RO Z R 7z & & ONE O T
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