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Operational Work Segmentation by Temporal Convolutional Network
with Elastic Feature Selection
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B SER SN2 T — X DB R OREED AZHH
LTITS. BEBEETNVEBEEED T — X AWTHEYE
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PR S x Bl e y D 2 208 = O 2 IERIL
L, BEZRD 2. FUEOFE I BB R
(Dynamic Time Warping, DTW)[18] Z{#H3 5. DTW &
IR T — & A+ D FEEEUE 2l 2 BRIV 2 F
ETH52. 2 00RRINT -2 O&HOERMZHEY7-D
TRDT2ODHEMPRE L RE R ERADIT 5729,
REPHAYNE> THOHUEZRD D B TE 2.
DTW 2207 —XEDFEZ KD 2 FIETH 5729,
BEEETSOMETDT—XDS5H 2 D% #EIRL THE
BEZRkD B, S0MTDT—X05 2007 — & & HER
T HHAGDOEIZ 12255255, 205505 100 4
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o THETETERINFHE BRI R D 5 125
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X6 KEJZTDLEE

WoTANFTT /) T—2arkBIRoTWa, ZD7)
», 7 T—RDENREDERIC K> TLEDOEDD
H2d 2 BEOHFATINZREEIEZ NS, 2D
5, JTLDO MSTCN RERFHEDO LS T TEHOE
HYHZBWTTHNEBEOTE:IATLES 2k
MROIERTH R EZONS. —HT, REETILIE
BEIREY 2 — VO ORD DITIER 7 L EFH LT
HUMEBRREZBIR-oT3720, FHO7DICBHIERIC
EES~LDEREEZHNTVWS. XoT, TEDOE
HLDOHTH->THELL FHEITS N TETVE L
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6.2 FERFHEDOARICEAT I2REBEER

x4 BANOKHEOERE BESLVER)

Tr Bl Bl A

&5 (EEEE) G ot
0 0.50 (0.57) 0.59 (0.50) 0.52(0.71) 0.75(0.72)
1 0.43(0.60) 0.62(0.71) 0.70(0.74) 0.81 (0.81)
2 0.36 (0.57) 0.71(0.57) 0.63 (0.55) 0.63 (0.56)
3 0.57 (0.64) 0.62 (0.60) 0.66 (0.62) 0.65 (0.83)
4 0.64 (0.83) 0.79 (0.90) 0.66 (0.98) 0.75 (0.92)
5 0.48 (0.67) 0.63(0.79) 0.62(0.83) 0.48 (0.94)
6 0.25 (0.55) 0.41(0.71) 0.48 (0.60) 0.31 (0.69)
7 0.50 (0.62) 0.63 (0.62) 0.66 (0.69) 0.35 (0.86)
8 0.62 (0.57) 0.71 (0.76) 0.70 (0.79) 0.52 (0.75)
9 0.46 (0.52) 0.66 (0.62) 0.57 (0.69) 0.60 (0.67)
10 0.46 (0.71) 0.54 (0.60) 0.59 (0.74) 0.46 (0.47)
11 0.32(045) 0.50(0.48) 0.52(0.67) 0.23(0.39)
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x5 BANDOKHBEOERE BESLLUVER)

TEHRS IEE EP mEE &P EE ) AHE R AEE G AHE GH)
0 0.42 (0.67) 0.58 (0.78) 0.58 (0.56) 0.25 (0.22) 0.42 (0.56) 0.58 (0.33)
1 0.83 (1.00) 0.83 (0.78) 1.00 (1.00) 0.50 (1.00) 0.42 (0.78) 0.42 (0.33)
2 0.75 (0.67) 0.50 (0.56) 0.67 (0.44) 0.25 (0.44) 0.17 (0.33) 0.25 (0.56)
3 0.67 (0.44) 0.58 (0.78) 0.58 (0.44) 0.50 (0.44) 0.33 (0.56) 0.58 (0.78)
4 0.75 (0.89) 0.75 (1.00) 0.75 (1.00) 0.08 (0.56) 0.17 (0.67) 0.33 (0.67)
5 0.42 (0.78) 0.33 (0.56) 0.25 (0.67) 0.17 (0.33) 0.25 (0.78) 0.42 (0.56)
6 0.17 (0.44) 0.25 (0.67) 0.33 (0.44) 0.08 (0.44) 0.17 (0.22) 0.42 (0.56)
7 0.50 (0.44) 0.67 (0.67) 0.42 (0.78) 0.17 (0.78) 0.42 (0.56) 0.25 (0.44)
8 0.67 (0.78) 0.58 (0.67) 0.42 (0.67) 0.17 (0.33) 0.00 (0.56) 0.25 (0.56)
9 0.50 (0.56) 0.33 (0.78) 0.50 (0.56) 0.17 (0.44) 0.08 (0.11) 0.17 (0.11)
10 0.50 (0.33) 0.42 (0.67) 0.42 (0.11) 0.33 (0.22) 0.08 (0.33) 0.17 (0.33)
11 0.08 (0.11) 0.25 (0.67) 0.42 (0.33) 0.00 (0.22) 0.00 (0.22) 0.08 (0.11)
£6 ANICRBUEREALES r FEAEL &% SEX

EUNDIFHE LISI5E DBELLE

R L 7= Fs F1 score
2RHE 0.956
IEERE  AEE LN OREE 0.961

K7 DTW OFGD LR

FEATHISE [13) ERETL BEETL

fEEZE A O 2.52 1.98 2.41
X 1.80 3.20 2.70
fEEHZEB O 4.05 4.16 3.41
X 5.89 4.19 5.34
fEEHC O 3.32 2.80 2.95
X 2.43 6.98 4.13
fEEEZED O 1.50 1.29 1.39
X 1.49 236 1.68

FILDORBERITo7-. BEOHTIE, IBREEFILTIEIT
@D MS-TCN, JeA7HgE (131 oEF A R LT, X bd
ROWRBEEZHERA L CREEOBETTHEITS 22
MERTES. T, BIRCWIETZ 74 LXDEAY
AL S 2 22T, TR LIGERIAEFHEED R
BFF—RY—2REIZEB L, EROEERG TOEEE
HELT -2ty FEERALEZERICE->T, 71
DOFL M2 EERNCEME L7z, SRy LT, TR
WKEDETHAIN R FEEICEMDD 2 Z L DERT
T/ BERINFHE LBER SN - RHEE O
PlEZ KT 2 2 T, BRIhESHEREOIRER
BHOIT3EETZ L TVWBR WO ZIAEL, SiTht
ZE[13] & DB RREERERL TWS Z 2 2R LTz,
SHOBEHEY LT, EBREV 2N ERHEY 2 —
MRS 2 AS ETLVOME 21T FETH 5. A
T L7z MS-TCN BN OEF L2 L THED
BE2ITV, ZRAPNDEY 2 — WEH T 3R EHRER
AS EFLDMABEDRICOWTHRAT 5. $7/, &IF
HEZOFEDEVDOOH DD DIRETFIEDILHITIEEIC
ONWTOMEEITS FTETH S, FEET L IHEEET
N2 U BRIGER I N 2 FHEE OE OO, 1E
HEEOEEDR AT TDIDD Y AT LAANDIGHD
AJREIRAES 5.

g2

PEATHESEAt: ® D0 < D BT BT 2 MILIEHE D 1THRE
i, N THIREFERFERAERES, Vol.5, 2022,

J\HRZAh: AFEBSORMBRCICHIRS 21EED o 2T
L, ZZE MBI, 2021.

A. Sudo, et al.: LassoLayer: Nonlinear Feature Selection by
Switching One-to-one Links, arXiv preprint arXiv:2108.12165,
2021.

C. Lea, et al.: Temporal convolutional networks for action seg-
mentation and detection, CVPR, 2016.

Y. A. Farha, et al.: MS-TCN: multi-stage temporal convolutional
network for action segmentation, CVPR, 2019.

S. Li, et al.: MS-TCN++: multi-stage temporal convolutional net-
work for action segmentation, TPAMI, 2020.

Yi, F, et al.: Asformer: Transformer for action segmentation.
arXiv preprint arXiv:2110.08568, 2021.

Behrmann, N., et al.: Unified fully and timestamp supervised tem-

(2]

[3]

(4]
(3]
(6]
(7]

[8]
poral action segmentation via sequence to sequence translation, In
Computer Vision-ECCV 2022: 17th European Conference, Tel
Aviyv, Israel, October 23-27, 2022, Proceedings, Part XXXV (pp.
52-68). Cham: Springer Nature Switzerland.

A. Vaswani, et al.: Attention is all you need, Advances in neural
information processing systems 30, 2017.

Y. Ishikawa, et al.: Alleviating over-segmentation errors by de-
tecting action boundaries, WACYV, 2021.

G. Chandrashekar, et al.: A survey on feature selection methods,
Computers & Electrical Engineering, 40(1), 16-28, 2014.

R. Tibshirani: Regression shrinkage and selection via the
LASSO, Journal of the Royal Statistical Society, Series B
(Methodological), pages 267-288, 1996.

THIKA SRR 2 f S B AR B Y b7 —
2 & WA AEE TR DT M, 28 37 [Bl A THIRES
REERR, 2023.

ARSERM: BEEMMERICB T 2 RRIITEI£ 27X
Y7 = a YRROLEME, %37 BALNEYREE
KR, 2023.

A FEAM: EEFRE FHERe AW T OB E
L, 5 84 EEHILE S R 2ER S, 2022,

FRk A (EES LD 729 D Attention 1 & TCN O
3, 55 126 AR — 2 ¥ 27 LTSS, 2022.

Z. Cao, et al.: OpenPose: realtime multi-person 2D pose esti-
mation using part affinity fields, Pattern Analysis and Machine
Intelligence, 2019.

F. Petitjean, et al.: A global averaging method for dynamic time

(9]
[10]
(11]

[12]

[13]

[14]

[15]
[16]
[17]
[18]

warping, with applications to clustering, Pattern recognition 44.3,
2011.

Copyright © 2023 by

Information Processing Society of Japan All rights reserved.

The Institute of Electronics, Information and Communication Engineers and



