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Axis Visualizer: Enjoy Core Twist and Be Healthy!
Health Promotion Community Support for Vitality and Empathy
- Visualize Quality of Motion (QoM) -

TAKUICHI NISHIMURA™  SATOSHI NISHIMURA™ TOMOKA NAGAO'"!
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HISAE KONOSU™ HIROYASU MIWA™  KANAKO NAKAJIMA™
KEN FUKUDA!

Abstract: Today, the ratio of the lifestyle-related diseases has increased to approximately 30%, and Nation as well as people is
getting more and more health-conscious. In particular attention has been made to core or trunk because it is key for injury
prevention, sports progress, and beauty. And various training methodologies have been proposed to increase the muscle mass of
the trunk. However, in the physical expression fields such as dance sport, the strength of the trunk is mainly influenced by
smooth use of the trunk rather than its muscle mass. In this paper, in order to evaluate the use of the trunk twist movement, we
propose two trunk torsion standard movements and a new trunk twist model. We also developed an evaluation application “Axis
Visualizer” that score goes up when you twist the shoulders or hips smoothly with axis fixed and high frequencies. The aim of
the application is to support trainers and coaches to visualize the use of customers’ trunk and to increase the training effect.

LEOHSREEOSH PRSI TV S4].

2016/3/4

HARE, e Clmmtst iz, ER -
Y= B RE X Z DI RERIE ORI b S EN D FE
WEBLTWS. BREICKIT S, 65l LoEima An
X, 2014 FEE AR E D 3,300 FANERD, MADIZEDD
HE GElmER) b 26.0% & 72> 72[1]. 2012 FE O ERE
AL 39 K 2,117 (8 &, RIFEEEICHE 6,267 R b D8
MEseoTnD2]. £z, FFEOERBGANEIL 8 K
7,570 fEIZ H DIFE H[3]. & HIT 2025 AFIZIFASL o AR
wEnE (75U E) ICET D Z LIk i - ERE

T1 EHELATRRAGIIZERT A THeEN et v % —
Al Research Center, AIST
T2 BORLHERY: KRBt TRt
Graduate School of Decision Science and Technology, Tokyo Institute of
Technology
T3 RERFRE RS [ERRHRER
Faculty of Healthcare, Tokyo Healthcare University
T4 ARRAEFEN S BARY AR R =Y
Japan Dance Sport Federation
15 PERBMTR AT A BT ZEH M

Human Information Research Institute, AIST

© 2016 Information Processing Society of Japan

FIT, B EEEIEICET, K vInEsc, A
BHOLT B PREE, BOAMZ LIH L T B
HRMETHD. KR, S TIHHEREICEHER LY,
1 2 N O ATEBHERE OEIA A 2010 41259 351 (R 8 JkH)
Lo TWB[S]. ZOX IR END, EA, FEE ER
TRBEHFMEMEZ HIE L C, BEEREVWI T T AL A
ND=—=ZARNEE->TNA. BEIC, HEROITEZER O
T TR, REOAR—Y 7 57 7 i pE %
DRI 72 EFEHE R B IRk & D HE[6], KM D RFEIRER
A7 EDOTFTRHIEFH LRI #A[7], £ L CHIRAERIZE
EPEERE -85 & 9 TV A v SRS, 7 o 25 4
8172 &, KExRBURANR 2SN TN D,

ORI BREFOHRT, FRICERETE, AFR—Y LED
FEOICEBRER SN TS, KRzl 75700, HE
BT IO DOKM N L—=1"7", Core Training 23 AT &
ATWBI][10]. LavL, BEL 2o T, K
HOMRIIHETIE R AR L O LR LW Th

828



2016
IPSJ Interaction 2016

LHLEDRMBNRETHD. £ZT, SEIL, FL—F—2@H
FoRgm LA TRIICERTHZ LA BIEL, KBOA
VEMEZFEMT 27 7Y Axis Visualizer ZBHF L7=. B
MBS ORY, T Lidbiad, EWERCREET
HLEEEBNENDT T THD.
WEITIIEBR OB L TR L, 3 HiChRmitiE 1
ETNEARBOFTMELRET D, 48T, FELLK
OB EEZFIT 57 7Y Axis Visualizer & & D 5 iE
fizmml, 5HITHEADED CVDEFIEEI 2 =7 ¢
XEOEKBERIL, 6HiTELDD.

2. T8l &7

21 — G THRROBS )

REOMS i U570, EEFICH & SWEE,
@, @E, 1TAHOPRIC X ZER[2]% L FICHEIT 5.

® Z¥\(posture)

1 % (attitude) & R{Z (position) D 2 DDEEHE NS Y, #E

ZATTEH AR, DU D B (R A58 55 O FB AL 8 B AR % o

T DF D HEEIAEONER ETERTDHIENAEET

o, —J, BALEE, FEEEEDEOBBREET D

DT, Mfr, BHENL (mT) REEERRTED.

® j#i@j(movement)

BEHORBAEIIC L 2D THD. DFEY, (Kl

ZDEE LTRBEND.

® #{E(motion)

BN L > TRAEMIITbN25E L LIt o+

LEMNTHD.

® 1T (action)

TP RTERCER & OB#E T L b X DBEOHAL L 7

5.

BIZIE, ST & L IEIE L, TTHEMRATHIC 10°
<) EB), [EEMEd=> 29X BETHY, TP
DFFEIZFAETHEK] DITATHDL. ZIT, WHTEK
LTRBEZVOIE, EHORLY SEIEDE OREZ A
LTS 2 Eix, S%OMERTEEIZBNT, Ax 2
g FICET S —oDF—RA V MIRDENVH BT
HDH. DFY, KHxD, o, B R EAHEAEIEDIZ
LA, BEIMTOBECH LD, ED KD RES
TITOMMC L - T, RAUEETH EEIHbN DN ED
D, FEZTOMBIKERRE— b EDDRIZER Lgdnd
57\,

REREANLACHRRREE ST — 0%, EHER
KRBT Z A T, 2 5 2 RRAICHERL L7z MSI
77 —F T, E# - WUEEREET LI TAI =T

A b A ZE LR A O T RIRIEHE 2 ATREIC LTV S [13].

A OTFTHRERIL, 59 FTHR AHARIZBIT OE
EVEICIERE LT D720, FEFISEIR D DB) A 2 b

© 2016 Information Processing Society of Japan

163B15
2016/3/4

ik, NHETHONAFEDO—DTHD.

HH—D, TONHTIGHAREZERHRELELT, YAT A
BN ZET 55, Bernstein 1%, HAITAEERITELD
ETHRHC, FRKEHAEE U CGES o A BEZ R S
D80 BN FET S L L, Zh%E synergy &I
NTZ. L TEID I D RN L DT & FIROEE 4 72 )
W& oMEBEERIZRE L, EEHIENIZ I AR LT
< DR BIZAEHERKSR, R L) Bolmsn
T 5 AJREME: & 7RI L 72 Shumway-Cook & Woollacott i,
Z O OER & T B BRGG OB Z B AL, EEh &
DL OIREICHSRMEER T 0 7T LB D I —
OFERTIEZR L, ARFR, BHR, ETHFROBOBHIHEA
ERDORERNSAELD2 LD THD, & LIV AT L8
"Bz T\ BH[14].

COEMAEIGHL, Bl KT CEREREEEO L
D~OTTu—F L 04, BITREBELDOLDZHEY IR
LfiE LT 2 & THEA RRICEDEFRHIEIC L - T
TR 1 & W o T H— e BRI E R H E 0 R o
WIZHED LT, HITHNEOHE L W - =N B
LILDHZ LR, AMABTHE REEZ I ALY T—a v
WISHT 5 Z L THEIAESNTETND. VAT LB,
MSI 7 7'r—F L L Fef i, TRIEFITISH T~ & A
RChdeBExD. oFY, HICHY, MEETEKE V-
TFH—OBBEZE T 2 O TR <, k- o mRrEe
MEIR e EZREMNICE B X, BIERY -V D-Ex &0
DD ZMICFHE - AT 22T, HETHBLIVT
BEEA D > TH ZIRMNREIER 22BN, Ko Eh{E
RE—v, BEHOFE - EHREWRETDHENEEN
L. =T, %< ORI - TRHIEEOREE AT O Y —
EADOBE T, WERICH A ML —=r ZICEEZEZBW
TWAZ LEREx Rz ons.

EREREch Y, OB L2 5%E, OBz
BEBETHEE LToOEE, @ LToik#H D3>0
TEIN DD ESND[]. LT, ZORBIZELTHIR
7, K%z %, Core Training 72 &0 FHEEN AR L,
MEE 72 & DORIE~ »~ A VOGRS 72 & DO VR i iE O i &
EEOTTODT T, AR — Ry, FERkiER ERER
BINTWDONRBURTH H[9][10][11].

22 FVRRAR—=YTO ZBD# <]

—Ji, HUAAR—=Y I EHERKRI RO AR —Y T,
[% D AR — & 55 L (Med, Sci. Sports Exec. 36: 926-934.
2002 LB L a7 oREMT TEShHIE & A - 5 -
B E G EOMERIC LY beband ) [151EH D &
I, WomETidnl, EME»OREBMBFEE CO
BONRENFTHDLZ ERMBNTND.

Frloihg 2 BRI caltty ho L Hics & b
F25ZE7T, REBETHIETICEY, B2 L THREBN
FPNTHRBENGITCICE DI NIMAREFEL, ZTONRX

829



2016
IPSJ Interaction 2016

FBEO LS REZOORBVICE Y HIROE AT IV
REEFEEBL WD EFHBIENRD. Bk LTIE, BE
R TREIF D LT, AT AL RITRER N
RAONTRERZTWD. @, REMEIOEE L, X
DOW L SIE U CRBHESHERE L THEL 0D,

23 FUORRAR—YTCORBRDE &

WDSF O#A LR (1612552 T 5 L, Ko
B TO LS 2 4ATEN & 5.
OLEFHFH~OEEOKEBE (K1 4)

FBLEOT A VbR H DD, EAA~KEES)
@EFHoLEAOHA (K1 H)

A DR T ¢ MNIEE ST BN LM S AR BEOS Z &
T, R EEMRIESE, AR EAENEEND. EAK
bbb D
OEFMOFIME L %E (K1FH)

B OSSR~ ETIX T O DR% H~BE)
T5Z L TEBPANCHES . KeHIBME L 22
O i

BFBRLEDOT AV bKEILEL DD, RepoRmE D
JAY ZipEsd 2
MICHEH L2 ~Z D70, KepidkEx @& L

L. BRI, AF 2 — NOBEE, MRCHEES & dihd
DFANEL, TTUOBHBEIR, WE» S e T TiHE R
HELARWE S, 9FV, LEOEoyREAT, FTOmmssD
HDEE) LT L CENINT 2 & RZ .

AfGTiE, SATREIEBEECHEDND, BT7A v EET

A > DOIEINST A O LR EAT DRI 2 Y BT S,

3. RBEBENRXETILLE@MZORE
AETIE, RBROREE# 2 X ET /L TRET S L
FRETD. T, RENC THEROBRET NV EMHT 5.
31 RFEOKBETIL

HIEROET L L TR OFEMZR S OB #KET L[17]
ThD. KRBy LFMCET VL L TRY, HERE X
EERTHZENTES. LhL, KAABD L 5 RiddEH)
YEDET MUIZZE DT A —2 PNHEET 570, KT
HD.FE, BITREOHERET VIIENS T ERoTEY,
AEOBPICIEE DR, BEREEROETLVOHAETDH
BRI ST EAETLVERIIAGET L EARY, B
ENMERET UL INTFIT R o> T, iRz

© 2016 Information Processing Society of Japan

163B15
2016/3/4
1
KEBE BROEADIER BROMMALRE

K1 HAAR—VICBITDEGOEE (—iH)

Figure 1 The movement of the trunk of Dance Sports (examples)
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Figure 2 Proposed methods.
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Figure 5 Result image of measuring strength of Core.
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Figure 6 Result image of measuring strength of Core.
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Two dimensional result image of gyro.
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Figure 9 Health promotion community support.
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