BEDS U RRAELICEZ ML—Z2Y

T W&

BE. -z JHoa—VE2HCI0BEETEM v E T2 - ANEREINTE L.

HE XKRBERT no—

B WISS 2021

JICBIFBEET 41— RNy
=te i

ZTDOHT,

EREEFHALUZEA VAT 2—ADELE, M=oV 7% 35 N\OBEICHIET AT 12&D, B

DIFMEX 2R LU TWS., KR TIE

HEL LT EL 22T,
LT, a—¥RHHEDOKIEILD Z 7 R &

, BREOIT Y R ARFEH LN ==V JC
PRET L. BANIZIE, HETLSEIPNERY 7 -

BIFS74—FRv 2
22—V vIDEN—IDT Y FXAZEOE EIZ

V7 IWVERA LIZEHIEDOIEHEX 2 74— KX v 7 UTIIRT 5. FIHEREZE
ABBEDSSHWELD 6 NENEFEL, 77 KR A
OO E 2 XTI HAHEMNEZMRET LZ. R LT,

& Bk
W DK E S DAL DR 23 LA I R

Bt, =YD EIODT Y KA ZADELEEL 5ND Z e BnhoT:.

1 FL®IC

@j'ffﬁmmn&)@)\{$u%gU&ﬁﬁo)%@ ’ﬁéb‘, Eﬁo) b
V==V 0 XTI B AT AL BEINTE
2. kDY AT D% 1%, R, RE), EE
REDAVRI IV avyTFEEREMAL, PL—=V
THOI—HFIZ L —= v TOREZEIRLTWS
[1][2)[3] . BBz & BIRROBE
L1a2R5Z a#lﬁf%é% Nhd. £, Ik
NI R DA VR T oYaryFREFa—FDOMERIZT A
A AEWMOGZRBEDRDHY, =P IEZS5NDE
WEPDRNREDRERD S, TOHAEFHAL-
ARSI aviy, PL—= v ERITRW, &K
2T NA AZBLD T B BN N7 E DR D%
Fohd, FioksaEFHEL LT, BBUILU
AT 1 DEIZED, BEDIEHES 2R T D0
NL TN TE [7)[8][9]. LhrL, E%iExT
7 RRA, B, TURBREDEENDHD, Pl —
=V IRz ENS OEFEEFIHT B AN & Sk
IZDWT DRFFEIEAD 7.

AFETIX, TROI TV RRAIZED PL—=v
TETBETE T — NNy I RERRET 5. #E2T
ETIE, 2—PFEEROE A= (Fl: FE, X—
A, RIL, ¥Z2—=) DT RKFADEIZLD,
N—= U ZEEDIEMEX 2 BB 5. X, A
7w N ETE5a-YIIBEOMBEIZIG TET S
FR-—DEDOREZIZIVBOMNEZLEL, EL
WHEDOAEZTED T Y KA AL VIEET S (M
1) . AT, #ET7 1 —RKRXv 212k 3, BifE
DEMED IR, FEHEBHE L DD R, BEFHE S
HEOHRE, EFR—YarvrE LT3R 0ER%

Copyright is held by the author(s). This paper is non-
refereed and non-archival. Hence it may later appear
in any journals, conferences, symposia, etc.

MR ENEA S e 2 AR = B VA
PSR 27 LIEHA

A=IRT1 AT

HiEIZLTW3,

AFETIE, RO—HDOEEL % BIIZER L
7D T T KR AZALORBINZET 5 FlERIC
DWTIHRR B,

-

[
. [Mp;nrnwnﬁw

il Rotee Angle
g "4

(BOWECEs L <K c‘f‘»L
N BOARE S AL {
> v ERES
- ’/
Knee Angle — ¢): ar» T
% BiEER Fnrnrad

(BofrBIcEH L TFL2—

(=
RR-BHE DRI XRES

DEDKE INEAL)
YTNEALEEAVYRMF9ay

B 1. SEDSIRRRAICEDZRIT Y MZiE

2 BEERIT

HEAWEZ NV RO LTIE, B
G, RTA A RERELUEERET SR
L. fERBENSFKERINZT 4V PR AV T N TH
VYT T4y RT RRYFv— [4] &7 1y bRY
VI, N=F XL I-—FOSE LD IR
XE LE47>. Ghai[6] SEKRTA b/ A R&fl
W, BEOAEEZIERLTWS., SEOAOTF 1 2]
AUZFEE LT, Khan [7] 51& MIDI & % {#-
tﬁ%%%%@ﬁ@ﬁ%@@77/b7j L%R
F6U7z. Newbold [8] 5 IFARLELA BT 1 % FIH
U, Ze#iHz2HEIBEDOA N L Yy FITHLTHE
HEMRUT.

3 FliExEsR

AREERTIX, TROWMBEDOE DT 7 K3 224t
%t@<am@b6%%#%%ﬁb,%%@%@F
&2 N —= v TR EE BT SR % R



WISS 2021

9B, KEERTIE, KOO EIEIZNIGL T
HBREIZTST KA A% EIFBZ 2 EL, HED S
7 R AD Do T L G2 2 R 2Y & DFE
ERAITE 3020 T 5.

3.1 =ERAZEX

FEERAZHIT ) X LD BB 72 R 7
a—v 7, THEIHFED South Of The Water! & 5B
M F D I'm Alright?% 2 fiEIRU 72 (i 7 K
2 A: -23LUFS) . & EHEN S, 15D 15 T
D TAV N (0-58, 5-10%, 10-15B&51M0) %
U, REITAVNOIHED T T K2 A ZiE
WZEHERD 0% 725 149.8% (4+3.5dB) £ TR~ I1Z E
F7=1t%, 5MOESEREEEINTSZ LT, 4530
{18 0D FZER FH 35 28T % 45 7= 30 I8 0D FZER FH 35 2813
DN, 241 (0-5%, 5-10%, 10-15 B#& 8{#) »°
AREEAORIET, 68 (0-5%, 5-10%, 10-15#
£ 2f#) MHEHORETH 5.

3.2 ERENMES L UERFIR

FRBRE 1L 24 7% D2 5 29 % £ TD 8 %4 D 5 HEH KL
D RZFERE (B 44, &E44) TH5.

FEEREAT O RN, EBRAZTREICEN S 72O OKHHE
B o7z, WEREICEBRAEE T AV EEL (2
GETIEHRERN 7 7)), e (K1 H 21, 4
HPLEEES XD ITHRE L 7=, SRR, HERE DS
ERHASRIIENZZ L 2R TEBIZIT 2.
FE, 24 O ARFEERFH OF BRI E =0T v &
LIZHURE N, WEREIX T AL D EBRHY 7 b
VLT DATAX—=N—%ffET S TRAILZ
77 N2 ADMER (EAIMHE) 2RIE L. FEBRHEY
TR TICENS D, RN ERE TS A
ICERIE S Nz, MR AN, EERBINE IIARE
Bk & 38 S S 0 6 o Rl e &, EEBRAEY
TRz TIZENDEFTHREDOREIEZATA X —
N—iZkomEZEL.

3.3 HMREEE

£ 1ITHAE T 7 R 2 AR KO EAME (8 A
DHERE DRERAME DY) % RKfgi e D 52732 2 3 %8
FIEEIZR LT WA, F 23 5 BN O5E,
BAI N KT 7 K32 ADEED 69.8% TH -
- AR O R R AN LRI NG A, T
RAZZTELL FHITEZDODHE LN &30 D 5 72,
WEEIZEDE, U RNRFRAZBELLEAITE 20
JRANE, WA — RTZEIET ST 7 K ADKEK
NEELWZ 2 THD.

TR O R O BN B, 77 R XD
JEAKEE D @ R HADH Sz, 5-10 B ol
D SEYEHAUEDY 96.9% TH D, 10-15 D EH K

! South Of The Wate, ACTIONS!, 2012.
2 1 am Alright, Angels in Amplifiers, 2014.

171

K1 TFESTRRARKE (REHD 149.8%) DIFH

REAE.
AR O Rl fa] (7)) S22 R RE
0-5 (F¥3:3.9) 67.8
5-10 (°F43:8.0) 96.9
10-15 (F43:12.8) 106.3

HUEIX 106.3% TH o7z, %< OWERED, TR
FADEHID 30% AN o 72121 E 2 3R L,
50% M EIZ 7m0 72 BB R D2 b % & U 7 (r>0.91,
p<0.001) .filE LT, —&OHEE (P7) O 148
D EHFIPU N 2 BAER 2B 2 TRT. #WHIE
5 KA A 26.8% (-41LUFS, -27dB) ##H X
=g E n, 53.5% (-36LUFS, -26dB) % #x
T ARl D2 L% & U 7.

140 4 [EET VP IEYS
1 [ _Fsmnp
120

100
80+

60

Loudness of vocal (%)

40

204

2. 14 HEZERBICHT BV KR ZREA

4 BbvYIC

FEFEERIZ LD, SIEROZEAPEAITE 5 5%
DFERE & Z 7 K 2 AR EDHER S iz, SR
B L= TRED DD T T N 3 A
FHEEMET S, 72, 77 N2 A MHMEICHET
SRWVWERIINLT, SELHEREZMET 2 FIL%E
BT FETHS.

HiEE

AWRZEIE, JST I HARAZEE PRk ZE 71 275
2 JPMISP2124 O #2527 725 DT
SE
[1] Steffen D, Bleser G, Weber M, et al. A per-

sonalized exercise trainer for elderly. In Proceed-
ings of the International Conference on Pervasive



BHEDT Y RRABIC LD P L=V S B BEET 4 — RNy 2

Computing Technologies for Healthcare (Perva-
siveHealth) and Workshops, pp. 24-31. 2011.

[2] Elvitigala D S, Matthies D J C, David L, et al.
GymSoles: Improving Squats and Dead-Lifts by
Visualizing the User’s Center of Pressure. In Pro-
ceedings of the 2019 CHI Conference on Human
Factors in Computing Systems, pp. 1-12. 2019.

[3] Keesing A, Ooi M, Wu O, et al. Hiit with hits:
Using music and gameplay to induce hiit in ex-
ergames. In Proceedings of the Australasian Com-

puter Science Week Multiconference, pp. 1-10.
2019.

[4] Nintendo, RingFit
https://www.nintendo.co.jp/ring.
[5] Nintendo, FitBoxing. https://fitboxing.net/.

[6] Ghai S, Schmitz G, Hwang T H, et al. Audi-
tory proprioceptive integration: FEffects of real-
time kinematic auditory feedback on knee proprio-

Adventure.

ception. Frontiers in neuroscience, Vol.12, No.142.
2018.

[7] Khan R A, Jeon M, Yoon T. ”Musical Exer-
cise”for people with visual impairments: A pre-
liminary study with the blindfolded. In Proceed-
ings of the International Conference on Auditory
Display, pp. 204-211. 2018.

[8] Newbold J W, Bianchi-Berthouze N, Gold N E,
et al. Musically informed sonification for chronic
pain rehabilitation: Facilitating progress & avoid-
ing over-doing. In Proceedings of the CHI Con-

ference on Human Factors in Computing Systems,
pp. 5698-5703. 2016.

[9] Singh A, Klapper A, Jia J, et al. Motivating
people with chronic pain to do physical activity:
opportunities for technology design. In Proceed-
ings of the SIGCHI conference on human factors
in computing systems, pp. 2803-2812. 2014.



