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Short Stick Exercise Tracking System Using IMU Sensor
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psd (s) Power spectral density ﬁeq Zivz 1 s? F

. signal vector length, Q : Quartile, T : Time domain features, F . Frequency domain features.

i, H/MHE, TRVEA, = bav—, MoAHEPE, 4
KD BurgAutoregression DfREK, F/IME & KB DHIFH,
TRV, AEBESOEE, BEBESDORE,
ORJEREUR 7, JEIRBUE S OMEF-, RO R
RYZ MILVEZFIAF—, NRTU—ARZ MLVEED 17 FED
Rzt 2. 206 OREZER S 28 L, *
WM TF — &2 Hwkay 7% 2 MEEICBS 2 BT
POBEMMEIRENT VWS 2HTH 3 [10], [11].

© 2021 Information Processing Society of Japan

4.4 MERESTE

PERERTAM I, FRFEAI 72 9 DR 7L 3 ) X 4
(Support Vector Machine (SVM), Artificial Neural Net-
work (ANN), Random Forest (RF), Decision Tree (DT),
Light GBM, Logistic Regression (LR), K-Nearest Neigh-
bor (KNN), Naive Bayes (NB), Extra-Trees (ET)) %*H
W Leave One Person Out RZEMGEIC & D1To 7.

K 6 IC2TOMMEE 7L a3 ) X L THET LB E H
N FEERT I 7ICLb0%RT. K628V,

1524 —



Fill
o
o

6 HIEMEEE 7 LTV XLI2BIT S F EOMEE

IR E DY E 2 o 72 DI, LightGBM & FH\W=355
@D,F@.%o%f@ot.ﬁ%mk,m%wﬁﬁﬁﬂﬁ
Ho7zb DI, Naive Bayes(NB) Z W5 ETHD, F
il : 52.4% T - 7=. LightGBM 2 —FHED ED - 7=
He LT, ZOMWEE7 LT XL, RERT LT
VALEHBLT — AT 4 ¥ 7 2flBEOELFETDH L7
HrEZOLNDE. LEMRoT, EFETE, WY 7
NI X5 LT LightGBM 2YE#ITH % LR TE 72,

X 7 .2 —BFEEDE D o 7= Light GBM % FIWTHHE L 7=
FEROEFTIERT. KER2 555 %D Light GBM
ZHWEGE, 2ETBE NSV e nhr s, HBr
§t<%ﬁLF@A§m?5%ﬁLF%%ﬁé%ﬁLrw
ZRICEIT AR, TERIR2KR), TEho%ksTHEZR
JHR S 4%, T2 RIS AR) 13 90% 2 DR % 2
U, TRIEAICE 2R ORI S6%FEE b o (4
CHRZ D UBEWERE 2oz, fEme LT, (EIFIERE
WHBRE DR S 2B RO H 2R TE TS, Ly
L, HFHREEEZELLFRRTE TRV e bh 5
ﬁﬁtbf,mA@W%%k@%ﬁ%%ﬁbf%6ot_
ECHRBIIECAEDPEENR T Rot D EZD
N3. 5%, REFEZURT 2R L TEDIERECHE
BEIEERMTE 2 X5 128Dz,

5. HHOHIC

ARTIE, EnE OmEITHREEEE L WS Blin S
FHEZED TWRBAEICER L, S ORREEIELR
BT B2FEEWCRE L. IREFHROEMEERT 2
b, 21 NOHEREICSERE LT\ 8 FEHO AR
3ty b (Iky P10ED) EFLTD S -7z HBOH
DD sz IMU S oB o HllET— &
GRIENEE Y 7 4 — R =F > F— &) &R THEEEE
DHRFET- T, Tz, MR T 2HREEEE, BEED
HFTHEARNR THEE2F2 SR, NFAIVT k4,
MAZIR 2 R85, TARZRICEIS A4, THIDD AT 21k
B, TBEIR206), Eho%s THREZITIS R,

© 2021 Information Processing Society of Japan

True label
exee

exed exet
Estimated label

7 LightGBM % F\ 7= P AE it

(FolHzETHE o SEEY L. #EE» S5201E
F— R ERICHEREE R ST 5720, KENZ I OO
W73 ) X 0% AW THEEZGHE L. 2 DR,
Light GBM x H\We6a, SENGRE U7 8 MEHOE KR
% FE:90% L LTk cx 2 Z e 2R L7

SHRIF L D WHREBEENE LT, BEFEOUBICE
b3, Fie, BEEREEMT 2 EREICED XS ICHED
74— KRNy I RE52 308 L, BEROREE HEICH
77 4 — BNy VO EERITV, BEREEY X7
INOES R A=Ei=k

B AWFZLE, JST ACT-1 (JPMJPRISUK) K& UF
W& FARIRSE (B)(No.20H04177) DBIFRIC & > TiT - 72

BE Wk
1] ﬁ# S, AR D2 O AR SEEIKEE © FRAI
«@77D~%.E%%EJM&

2] Chenguang Shen, Bo-Jhang Ho, and Mani Srivastava.
Milift: Efficient smartwatch-based workout tracking us-
ing automatic segmentation. IEEFE Transactions on Mo-
bile Computing, Vol. 17, No. 7, pp. 1609-1622, 2017.

[3] Masashi Takata, Manato Fujimoto, Keiichi Yasumoto,
Yugo Nakamura, and Yutaka Arakawa. Investigating the
capitalize effect of sensor position for training type recog-
nition in a body weight training support system. In Pro-
ceedings of the 2018 ACM International Joint Confer-
ence and 2018 International Symposium on Pervasive
and Ubiquitous Computing and Wearable Computers,
pp. 1404-1408, 2018.

[4] Ciprian Dobre, Lidia Bajenaru, Ion Alexandru Mari-
nescu, and Mihaela Tomescu. Improving the quality of
life for older people: From smart sensors to distributed
platforms. In 2019 22nd International Conference on
Control Systems and Computer Science (CSCS), pp.
636-642. IEEE, 2019.

[5] Abdullah Al Roman Richard, Md Farhad Sadman,
Umma Habiba Mim, Istiyar Rahman, and Md Sa-
niat Rahman Zishan. Health monitoring system for el-
derly and disabled people. In 2019 International Con-
ference on Robotics, Electrical and Signal Processing
Techniques (ICREST), pp. 677-681. IEEE, 2019.

— 1525 —



[6] Ioan Susnea, Luminita Dumitriu, Mihai Talmaciu,
Emilia Pecheanu, and Dan Munteanu. Unobtrusive mon-
itoring the daily activity routine of elderly people living
alone, with low-cost binary sensors. Sensors, Vol. 19,
No. 10, p. 2264, 2019.

[7]  Robert-Andrei Voicu, Ciprian Dobre, Lidia Bajenaru,
and Radu-Toan Ciobanu. Human physical activity recog-
nition using smartphone sensors. Sensors, Vol. 19, No. 3,
p. 458, 2019.

[8]  Onur Can Kurban and Tiilay Yildirim. Daily motion
recognition system by a triaxial accelerometer usable
in different positions. IEFE Sensors Journal, Vol. 19,
No. 17, pp. 7543-7552, 2019.

[9] Laia Turmo Vidal, Hui Zhu, and Abraham Riego-
Delgado. Bodylights: Open-ended augmented feedback
to support training towards a correct exercise execution.
In Proceedings of the 2020 CHI Conference on Human
Factors in Computing Systems, pp. 1-14, 2020.

[10] Yohei Torigoe, Yugo Nakamura, Manato Fujimoto, Yu-
taka Arakawa, and Keiichi Yasumoto. Strike activity de-
tection and recognition using inertial measurement unit
towards kendo skill improvement support system. Sen-
sors and Materials, Vol. 32, No. 2, pp. 651-673, 2020.

[11] Yugo Nakamura, Yuki Matsuda, Yutaka Arakawa, and
Keiichi Yasumoto. Waistonbelt x: A belt-type wearable
device with sensing and intervention toward health be-
havior change. Sensors, Vol. 19, No. 20, p. 4600, 2019.

© 2021 Information Processing Society of Japan

— 1526 —



