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A Real-time System Supporting Virtual Competitive Training for Runners
based on Body Motion
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Abstract: This paper proposes a real-time system that supports the virtual competition environment of
personal training for runners. The objective of the support is to improve the running performance about
their average pace through a sense of competition. In particular, the sense is promoted by a virtual
competitor based on their own motions of several specific body areas during exercise. We developed such
a wearable system with plural wireless-sensor devices which combinations are possible according to
observed body areas. In this scenario, runners wear these devices including 3D accelerometer on their arm
and waist in training. The system provides the awareness information of relative positions between a
runner and a competitor through a head-mount display. This virtual relationship of positions is produced
by the difference of the waist acceleration between last and current training. Additionally, the system
informs a runner change of arm swing which is the one of key points of running form with sound
awareness. We focus on the virtual competitor in order to raise performance through improvements of
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running form.
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Keyboard Training and Japanese Language Input

K o

Hajime OHIWA
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Teikyo Heisei University

Abstract: Although keyboard is very important input device, how to get keyboard skill is not weill
investigated. We have developed a touch typing training system through constructing a cognitive model

of traditional type training methods.

The developed system was commercialized and widely used in

universities until now. This research was extended to the development of Japanese language imput

system which does not use (now conventional) Kana to Kanji conversion.

made for the conversion input method..
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Rhythmic Motion Analysis for Uncovering an Emergent Mechanism of Habits
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Abstract : Humans express their habits which reflect inherent dynamic characteristics in the unconscious.
If the inherent dynamic characteristics can be incorporated in system design, it is possible to facilitate
more smooth interaction between man and machine. In this study, we discuss an emergency mechanism

of habits through rhythmic motion analysis.

1. I ®IZ

AWFFETIE, HFERXET—v a2y 7 F v 2V
THAF L7 ) X L8EL T+ 5 2 & T, TRt 23%
T DB A=A L EMRATEZ 2 AR
LCTWa. kM, RFEEFIATHZ T, 7
0 AR—YVRFORE e &2 - fi#fT L, FoEhE
ZMEITH L CEERNCRESE D Z LNk D %
IRVAT Lo TNETENWERAITIEZ TN,
T, BEERROMETEE, 1F& A EDHEBR
ik, mESL, tEXE—varFdFr I FronTh
NERNDZ ENRZ. BEERERTIEL, B AT TH
BLiT— 2252 L2 bDT, HWBRHEFIC
KU T OREEZEET HMEN 2L, K AR
ROBFENEIN S, Lo, 3 RICH 7R S % 1Efife
WSS 5 Z EREEL. KRIZ, FEMIZAMOE
NOBEXEFEZEIE - T2 2 L 207T, 4
MWL TIIRZABRWT = H R Z ERHkKS. L
2L, A EEALIE 3R R A S AR A Y T

11

. EBRRIIEMNE U ICESE D — R ToORN - T
BY, BREDNIELITOBOYTICR>TLED
AREMER B D . TIUTIE, HBRE ISR BRREEL
ToTLEY, WMARET LI LA HBE LA
ZEITIdE LT, Jgfgilc, e —Tva ¥
¥ IF IR A=Y BHEET D Z LT B,
BB ICXH L CRERGT LD L 57 bDTiE
W, EFEROEF—Ta vy T F 0L, IS L
THHIY—I—BEOIATE N T v h—L LT
AOWTHERZEEL TS, 2D, ~—T—N)
BN TLED EIEMERT — 2NN kdrED
RIEIZH 5. LarL, BiChIF 26138y, 3
WL 72 M A BUS T, D OBED T2/ % &
IREEEL . Lo T, FxikzokFEe—v
XY T Ty ANV EE LT

BECEHR LEMgt e LCiL, mEKGERO2FEH
EBAL A VT LTV B IR, Fhx i3 2emny e
THXLVREERAL LD ERAD.

Bt DRFE A TN 2 72 DITHEBRE 2R L C U X AEfE



SIG-SKL-08

ZEWoTHLHW, D 3RITHT —X ZHWIRTHEY
WUMERT 52 &, U XLAEMERFO A ORI
MEOTE. £, U X LAEMERHCBT D RIECNL

M OBR, LT K-NNE%2 W E8UE OHE %217

ST,

2. UXLAEMEICEIT B DK

U XLEERF OB & 2B LRGSR, £1o24
ATDEL LIS T HEMEL L TV HHERE I
DND IR, o ENS, AMIZHIR
THRAT N TY, 2l Ed 2 2OEEN
B—=ANThhivd Z ENHERITES. 2, Zhb
IFEFR KRB L TWD 4 2% o AHEH/D A X
A7, BEATORIZHIFEAE—H LTS
[2][3]

RIUWRLEFEERTHD EIEL, BxiTEh
FNOE®BE, T—a ¥y 7F vl ko THE
Lkﬁﬁ? B ERRFET 5 2 & TR LTz, %
THARDE=OICER LT=DiX, Fo#x, Fo#x,

ZLTHOEZDAHTHD.

FOEBEWIZHEHTHE, ¥4 71Tk, A F o7
EROEDLTZOFERELJAT TOLZOEE T4
Tl A< EmchH 5. X4 720 NMIE, ME
W T2 ARAIZEINWTHBEEE > TREZXIC
TERICH D, OB X 2oV TIE, BEawn
BRI L ENH A Y X 5 E TORMAREFRE AT
W< BHDBEI X IZHOWTIE, TOMEEROMEICL -
THBRENED LD 2B E > T D% KD

L. ZoXoRhFEZRNT, ARICE->TY
FrAAT 1L HAT 2%, BiEL LTHIETE S
MRRET LT,
#£1 ZATHDORK
9471 5472
FMSFEITHIFTT RMSBICMIFIT
| RFvFTE#=FIrEB LI BeAEEFESLDIC
FEENTNS FEEENTNS
® FEEEWTHSREN |BEHRIFE>THSFEE
IF&3 7=\ T3
FEBEIRELTEY LEBNARZETHY
@ | RoeESERBAELS>T |FMEICAE > oL DTRE
W3 ELBIEDDHD

12

2010-12-19

3. FEDHH

3.1 BMOFKIIZOWNT

BT EEERRETICH s boTH Y, EilkL Tl
L0 IV R, Zok), SEIFHF
DL TV ARERIEETHIEICL-T, B2D
B ERLS S TRERESE LD LB X

3.2 FE—varIx I HWVWEE

BR

3.2.1 EBRRE

FT—varkrY  AAT8E

UXLER @ A bhv /) —L4

FT—vartwrHH~v—h—  &F 29 H

3.2.2 EBAR
VXLEEE LT, ReEREEo7eFH 2o

THbHbo-. FHF+OTUoRIE, ZbH6THELE

Abhv /) —AIZELETIToTHH 9. BB Lz &

BV, MERBASEL-0ICT R EHDICHE L

HY,BLE IR ’%#H%Zlﬁlkiﬁéio L7-.
W%% X, EHOA—YEETHEHH. ZDOXA

WA 29 o~ —H =0T Thh, T—
ay%yf%km:®7%ﬁ%@3ﬁﬁ%&mﬁﬁ
WOT—2ERETH. vk, BB LT —4%,
Open GL ZFHHWTCERH LB DA 1 1Z/RT.

EBRIT— ANOHERE Z L2, 30 BPETFH 2o
THbHHIZEEZRFIIOENToTH B o/, WA TIX
60fps TT—HXEZHWELTEYD, T—HiLcsv B
LT EnS. AR, BxlZzomhasnis
— X ERRENTT D & TREOBEBIZ O\ T OMRZIT

ST,



SIG-SKL-08

M1 BBT—F03RKRETER
4. JBE D fEKT

4.1 FIZEH

FICEB LTSS, FO x @50 O FEEO RS % I
HZLTHAT I EXAT 27T HZEE LT
FlCHk R B0, 2471 OWREIZTFOAT >

TEHPEDLLICTFELZZVTVE LI ITK U,

ZDD, AF v TERPEDLEIC, AT 20O
BRE L 0 b o0F IMINS R BAEANH D L 91T

2010-12-19

BX5. ZOBXEMHT 572012, SENXHONT
X% AW CHERR L7=.

FOTKIXT — 2 D0kt T 52 LR kKD,
X3, MAlZENETNIAT 1 X AT 2DHE S
oy DERT—H 2 E L ORI ERT. 20D
7T 78BN T, fEtd x BEOEAEFEL TWD.
EAMENZEE, FRIMANZ IS > TWAIRIETH 5.
¥, V79 70F0EST T 7O EIIRENTWVD
1225 5 DHIHIZZENENER I~EBRS L) X9
2, fIEIHOERNZRL TS, 77 7THIDRS
NIt D —F @ VEN TS T — &% O K, —&
INSTRENBAGT — X OR/METH L. Fiz, K
DOEHHIZHOWTIE, BATOMENPRE, —&
R MED D R T5% R, — & T R/IMED B B
72 25% R 7> TN D,

SFY, KEOEFER/NSWIEET —F D454
DS, REWZET—XDOGAANRRKEI N LR
s, K2, R3IWRLEERERZEZA, W
FHEATIZBWNTHHMIZIEE A ER CHATIZEH L
TWABZERGMB. L, I/ hOfEE R- & X,
AT 208BELVYL, X471 OWHREDIZO
2N, 5RIOERETICEW TN REEZH LTV
ZEDGIND. D ENDL, FAT1TEER LT
WEREDNFEREINTD2BRH DN Z &N
HHCcE 5.

-50

-100 I [

-150

-200

-250

XEEAZ (mm)

-300

-350

-450

M2 247 10FOTH



SIG-SKL-08

2010-12-19

-50

-150 -

-200

-250

XFEZ (mm)

-300

-350

-450

- 500

X3 #A4AF20F0TH

4.2 FLBOBRICAE

WEREIZ L »C, Fa-<BEME, BAmAD
ELETODIAIVITREBRSTND L DITEUT.
ZOD, WEOE—7EAZHEBLTHZA 71 L4
AT 2HETH L LT 4, 502FNE
NEAT1EZAT 20T DERT — X w7
BN E=TIEBH DN, X471 OWREIITRBED
E— 7LD (Iframe) BIZE TWBZ NG5,
W2, XA T2 OWBREIIFRROE—7EHLY
(1frame) CITHKTNDZ ENGnD. kb, 432
AR BDENI DI TIERY. LavL, e LTH
TH I IV BHANRZE < BTV D DRBITEMHER
TETWD., ZOZE”hD, ¥4 71 OBREITE
FEAIFTWDEEXICFEEZZWVWTBY, A4
2 DWREIIERZ FRESETWDL EXICFEET-
TWAHZ ERHERITE S,

4.3 L HFOERBICER

FrHOEXIZONTIE, U RLEEEZIRD L&D
BENE AT 1 &2 AT 2 THRE->TWVD EFx
R L7~ FO®, k-means JEEZHNT 2z 8T
—HE 2T TR TAKY T LT, KERIRE
L OIHITT T AREA G ST/, ZL T, #KR
AICH L TWD &, KEHAIZHIVNTND & &,
ZNENOBEOERK ZBIEE L THhiz. L LB
T, #A4 71 %472 DM KRERENEZEE
ELTHATDHZ LITHERN-. 200,
HIZOWTOH A TRIORRIZONTIE, b9 &
Bitd 252 THD.

iframe

7 13 19 25 31 37 43 49 S5 61 67 73 79

| EREm)
o

85 91 97 103 109 115 121 127 133 139 145 151 157 163 169 175 181

/N_/

/

frame

X4 #A47F1OERER

14



SIG-SKL-08

1frame
Ny

| EREm)
o

7 13 19 25 31 37 43 49 55 G'Ifﬂ\ﬁ 79 8 91N: 109 115 121 127 133 139 145 151 157 163 169 175 181

frame

M5 #A472DEKEE

5. & ®

AR TIX ) XLEEDBED, FEOFRERA T =X A
WZOWTOBNEIT-72. AR DD F A7
W2V TN D &N D HERINZ DV T, T D5 3
ELTE, BEHFORBLSNOEB G T, W<
DD IRE — N DI DR D HENAFTET D Z
ERMERRTEL. LL, A%OFEE LTIELY
% < OWERE T3 U CERBR &I 21TV, X0 e
NI L T BERH B, £, SRS
WLIAMT S, BRICORND & 9 Bz Ao T
W EEZ TS,

& & X

[1] WEAE, AHTH, CHIEE: KmihEz Huvi-
TFREIEOMER L OB OB % iF %
S12009, pp. 1895-1888, (2009)

[2] BEFRB—: IR+, A Fa—n. MEEE
(2008)

[3] BEFT—: 4 2% B3, WHEE(2007)

15

2010-12-19



SIG-SKL-08

2010-12-19

RKEZICETFHEREREL v I DR

Rhetorical Analysis of Body Expression in Street Performance
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!School of Knowledge Science, Japan Advanced Institute of Science and Technology

Abstract: Street performance of a pantomime performance group “to R mansion” was analyzed to
elucidate the mechanism of evoking amusingness in audience. According to the analysis, to R mansion
encourages audience interpret the meaning of the scenes created with their body movements and objects.
When audience discover the meaning of the scenes, audience is invited to join the performance with their

imagination, which may elicit amusingness.
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