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Egocentric video

Procedural text

Task: cardboard craft

“Draw auxiliary lines of the shape and
the fold on cardboard according to

dimensional drawings”

Procedures | | | 4 | | 5 | : gs
2. Cut along the auxiliary lines of the
shape”

f . . N/A Working in 3. “Leave the ends of the liner for gluing."
N:IStake Saigicndediaslioy (correct) the wrong way 4. “Make incisions on the auxiliary lines
ClassSes of the fold.”

o i o 5. “Fold along the incisions of the fold.”
Descriptions |“Cut off the ends of the liner.” N/A “Ignored incisions.”

e 6. “Adhere the liner with glue.”
» 7.
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1. “cut cardboard”
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2. “assemble”

-. “undefined”

Trimmed clip
CxTxWxH

G—»

Probabilities

Video
Encoder

Procedure
recognition

L

Procedure

Mistake
detection

FENEETTe)

Probabilities I

uoiuaNy J8s
Buljood "Bay

Mistake class

3: R TFEROME.

5 FIEHOBHOER., 227 i~ 70l
PERAHL, 52N SDEHERT.
Iyva—x& ‘ Precision Recall  Fl

EgoVLP[I5] |  39.6 400 369

K6 FEMAD OHORMER. ~ 7 v gz RT.

Ira—&x EXV T 4 ‘ Precision Recall Fl
EgoVLP [15] {5 67 327 103
EgoVLP [15] Wug ¥ FIEZE 19.1 351 223

X 2 FH D mAP DFI1F 5224 TH Y, D EHE
T3 %. EPIC-KITCHENS-100 ¥— &t v k [13] ®
FEX MBI B W T, TriDet D22 713254 TH
D [10], EgoOops!7T — &+t v b @ XN ELEHIME H
LTWVWEWNR 3.

3.2 FIHDR L EERD DR

RRAVEE 7/ 7 — a3 YIZREOVERA
M VIV T LMDV =005k
5XMEV; = {vi,va,...,var,}, NFIHOFIEEFT =
{tl,l‘z, ...,IN}, C 'f@?}% ) @@iﬁi\ {m1,m2, ...,mc} )
HEZB6N3. tnyg = REE ZEDEN+1FIHDO—
Du(k e [LN+1]) &, mcy =1EfE Z2&D7C+1
BEO—>2mle[l,C+1]) NOHEErH T 3.
AEHD XD =D DRV = {V|, V), ..., Vu} ITITHE
F4 3. Precision, Recall, F1 22 7 CiHflis 3.

FiE N3ITRT LI, BRE SFEOHDIAA
Day A VHELUETFIEZFEH L, HoAAZER -
DR EVIERBRD 2T LI 2IRRET
5. HMOIAARIZIE, KR — ARG e S5
DRT7 M55 T —X+E vy b EgodD [14] THATFE
L7z EgoVLP [15] W 3. AfETI1E, FIEZRHE
MY DRSS 2720, 7/ 7—Yav
SNTFIHO X DEDAAE LD DFFHICHWS.

— 2021 —

XV, D71 —LRH%, XZ MLV, eRYIC
WAy, BFMEt;(j e [I,N+1]) DX%E, X7 b
i e RECZENZNIHDIAAT, FIEHEDIAAR
T = {t,6, ... iy} 2182, BUEOEDIAHL L D
a4 VHEMESRD KREVWFIELEHT 5.

XMV, OBMURDHEDAA Y, &7 /) T —2a &
NFeFE ty (gt; € [1,N +1]) DX DEDAA L, &
FEAENQT, F; e R4 %18 %, self-attention f& ¥ i
< average pooling JEIZ & b —XICHO A AICEIA L
T, fieRIZH{2. (FEODHEBICED, E¥RED
DFEE m (T 5.

RE EgoVLP DHEADER T 5. HDIAADRK
TLd=256 35, HERI1IEBOWEEL T5.

BR K51, FIHOEGROMRZ /R, Precision
1% 39.6, Recall 1% 40.0, F1 22713369 TH 3.

#6112, FEERD ONEOMRERT. BURE F
JIEEE % FIW % ¥, Precision (& 19.1, Recall {Z 35.1, F1
2a7I1E 2023 o7 Fl 2a707 75 A58
BIF2Fv AL -0 143 X EHETH 5.
T/, MBOAEZH WS F1 2272 120K FL
727, FIEEOSENPEMIZL VR 5.

4 ¥BbHbic

AT, FIEFIESFEOERDBILD-D
12, — APMMERMLEG & FIEE D 572 % EgoOops! 7 —
Xty bRMELL. FIEFIHESEELTNTRE T
DR, MOOBEINLHNELTWEA, 1EXD
TR E R D OB SRR EINTH 5.

INEE U 7= ESEML BT LT, KREIBR — AR R
MR e SFEORT7 THEFEE L ya—xzHun
T, FIEEH AR D 2 MarciTo 7. 1F
KD OETIE, REFEOMRELF ¥y AL —
e blAlo7z. F7, BHROAZHWFERE Ot
BIi2ED, FIEEOZEIEMIZebrot.

This work is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



BE Xk

(1]

(2]

(3]

(4]

(3]

[l

(71

(8]

(91

[10]

(1]

[12]

[13]

Fadime Sener, Dibyadip Chatterjee, Daniel Shelepov, Kun He,
Dipika Singhania, Robert Wang, and Angela Yao. Assembly101:
A Large-Scale Multi-View Video Dataset for Understanding Pro-
cedural Activities. In Proceedings of the IEEE/CVF Conference
on Computer Vision and Pattern Recognition, pp. 21064-21074,
June 2022.

Reza Ghoddoosian, Isht Dwivedi, Nakul Agarwal, and Behzad
Dariush. Weakly-supervised action segmentation and unseen error
detection in anomalous instructional videos. In Proceedings of
the IEEE/CVF International Conference on Computer Vision, pp.
10128-10138, 2023.

Xin Wang, Taein Kwon, Mahdi Rad, Bowen Pan, Ishani
Chakraborty, Sean Andrist, Dan Bohus, Ashley Feniello, Bugra
Tekin, Felipe Vieira Frujeri, et al. HoloAssist: An egocentric
human interaction dataset for interactive Al assistants in the real
world. In Proceedings of the IEEE/CVF International Conference
on Computer Vision, pp. 20270-20281, 2023.

Rohith Peddi, Shivvrat Arya, Bhrath Challa, Likhitha Pallapothula,
Akshay Vyas, Qifan Zhang, Jikai Wang, Vasundhara Komaragiri,
Eric Ragan, Nicholas Ruozzi, Yu Xiang, and Vibhav Gogate. Puton
your detective hat: What’s wrong in this video? In Proceedings of
the 40th International Conference on Machine Learning, Honolulu,
Hawai, USA, 2023.

Tim J. Schoonbeek, Tim Houben, Hans Onvlee, Peter H. N. de
With, and Fons van der Sommen. IndustReal: A Dataset for
Procedure Step Recognition Handling Execution Errors in Ego-
centric Videos in an Industrial-Like Setting. In Proceedings of
the IEEE/CVF Winter Conference on Applications of Computer
Vision, pp. 4365-4374, 2024.

Guodong Ding, Fadime Sener, Shugao Ma, and Angela Yao. Every
Mistake Counts in Assembly, July 2023.

Tianyi Zhang, Varsha Kishore, Felix Wu, Kilian Q. Weinberger,
and Yoav Artzi. BERTScore: Evaluating Text Generation with
BERT. In Proceedings of the 8th International Conference on
Learning Representations, April 2020.

Dandan Shan, Jiagi Geng, Michelle Shu, and David F. Fouhey.
Understanding Human Hands in Contact at Internet Scale. In
Proceedings of the IEEE/CVF Conference on Computer Vision
and Pattern Recognition, pp. 9866-9875, Seattle, WA, USA, June
2020. IEEE.

Chen-Lin Zhang, Jianxin Wu, and Yin Li. ActionFormer: Lo-
calizing Moments of Actions with Transformers. In Shai Avidan,
Gabriel Brostow, Moustapha Cissé, Giovanni Maria Farinella, and
Tal Hassner, editors, Proceedings of the European Conference on
Computer Vision, Vol. 13664, pp. 492-510, Cham, 2022. Springer
Nature Switzerland.

Dingfeng Shi, Yujie Zhong, Qiong Cao, Lin Ma, Jia Li, and
Dacheng Tao. TriDet: Temporal Action Detection With Relative
Boundary Modeling. In Proceedings of the IEEE/CVF Conference
on Computer Vision and Pattern Recognition, pp. 18857-18866,
2023.

Fabian Caba Heilbron, Victor Escorcia, Bernard Ghanem, and Juan
Carlos Niebles. ActivityNet: A Large-Scale Video Benchmark
for Human Activity Understanding. In Proceedings of the IEEE
Conference on Computer Vision and Pattern Recognition, pp. 961—
970, 2015.

Haroon Idrees, Amir R. Zamir, Yu-Gang Jiang, Alex Gorban, Ivan
Laptev, Rahul Sukthankar, and Mubarak Shah. The THUMOS
challenge on action recognition for videos “in the wild”. Computer
Vision and Image Understanding, Vol. 155, pp. 1-23, February
2017.

Dima Damen, Hazel Doughty, Giovanni Maria Farinella, Antonino
Furnari, Evangelos Kazakos, Jian Ma, Davide Moltisanti, Jonathan
Munro, Toby Perrett, Will Price, and Michael Wray. Rescaling

(14]

[15]

— 2022 —

Egocentric Vision: Collection, Pipeline and Challenges for EPIC-
KITCHENS-100. International Journal of Computer Vision, Vol.
130, No. 1, pp. 33-55, January 2022.

Kristen Grauman, Andrew Westbury, Eugene Byrne, Zachary
Chavis, Antonino Furnari, Rohit Girdhar, Jackson Hamburger, Hao
Jiang, Miao Liu, Xingyu Liu, Miguel Martin, Tushar Nagarajan,
Ilija Radosavovic, Santhosh Kumar Ramakrishnan, Fiona Ryan,
Jayant Sharma, Michael Wray, Mengmeng Xu, Eric Zhongcong
Xu, Chen Zhao, Siddhant Bansal, Dhruv Batra, Vincent Cartillier,
Sean Crane, Tien Do, Morrie Doulaty, Akshay Erapalli, Christoph
Feichtenhofer, Adriano Fragomeni, Qichen Fu, Abrham Gebrese-
lasie, Cristina Gonzalez, James Hillis, Xuhua Huang, Yifei Huang,
Wenqi Jia, Weslie Khoo, Jachym Kolar, Satwik Kottur, Anurag
Kumar, Federico Landini, Chao Li, Yanghao Li, Zhengiang Li,
Karttikeya Mangalam, Raghava Modhugu, Jonathan Munro, Tul-
lie Murrell, Takumi Nishiyasu, Will Price, Paola Ruiz Puentes,
Merey Ramazanova, Leda Sari, Kiran Somasundaram, Audrey
Southerland, Yusuke Sugano, Ruijie Tao, Minh Vo, Yuchen Wang,
Xindi Wu, Takuma Yagi, Ziwei Zhao, Yunyi Zhu, Pablo Arbelaez,
David Crandall, Dima Damen, Giovanni Maria Farinella, Christian
Fuegen, Bernard Ghanem, Vamsi Krishna Ithapu, C. V. Jawahar,
Hanbyul Joo, Kris Kitani, Haizhou Li, Richard Newcombe, Aude
Oliva, Hyun Soo Park, James M. Rehg, Yoichi Sato, Jianbo Shi,
Mike Zheng Shou, Antonio Torralba, Lorenzo Torresani, Mingfei
Yan, and Jitendra Malik. Ego4D: Around the World in 3,000 Hours
of Egocentric Video. In Proceedings of IEEE/CVF Conference on
Computer Vision and Pattern Recognition, pp. 18973-18990, New
Orleans, LA, USA, June 2022. IEEE.

Kevin Qinghong Lin, Jinpeng Wang, Mattia Soldan, Michael
Wray, Rui Yan, Eric Z. XU, Difei Gao, Rong-Cheng Tu, Wenzhe
Zhao, Weijie Kong, Chengfei Cai, WANG HongFa, Dima Damen,
Bernard Ghanem, Wei Liu, and Mike Zheng Shou. Egocentric
video-language pretraining. In S. Koyejo, S. Mohamed, A. Agar-
wal, D. Belgrave, K. Cho, and A. Oh, editors, Proceedings of the
Advances in Neural Information Processing Systems, Vol. 35, pp.
7575-7586. Curran Associates, Inc., 2022.

This work is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



b)y¥4 7B QR a—FK
RN R OYAY: S AN

(@8 (F), #HEh (F), <
7w s () ONEDE
W, Hlighe <~ 2wz BEHE (B) tRVWE
BB 5455 20N J7E () BHELLL T
#HThHD. W3,

X 4: ¥ IREE YA D 3728, ~4 71 QR
a— REYKRIZTAT.

s d<2.5[min]
w25 <=d < 5[min]
mm 5 <=d< 7.5[min]

75 <=d <10 [min]
10 <=d [min]

10

3 8

Q

o

S

« 6

S}

&S a4

€

=}

z 2

0 T T T

Electronic  Color lonic Building Cardboard
circuit mixture reaction block

X 5 B (93) DI

A fI8f

A1l F=2ty FDIBE

YA4YJ0QRIO—F #MzHDAALE~A 71
QR I — REMKICHMN T 5. EXBRDOFTHY
RO 2T 21201%, BIEPOYIKRE RT3
REDRH D, LrL, 20 fITBETEEETHVS
YIHEDHNZIE, /NE o 7= D AVEIDERIL TV TH
BN S DD B, 5 LYk E ikt
TN TRM T 2 DIIREETHD, 472 QR a—
REVIRICHR TS 2. kB, KEOEETIE, <4
78 QR a— FOFEFEMAL TV, FREER
DIEER D DMHADTERIE, SHROFETH 5.

MK DMETBR SMBomGE, XEE, XH
Eoofiz, FEZ2 T TRYT. M5IWRT
X512, BMBREOGHIFMEXICLI-oTELR>TY
5. EMARTIXIZE A OBUED 2.5 7 URTED8,
BR—NVTETEETI07MUETHS. K6 IR
TEO1, KEEDODHBIEEICL o TEZ>TY

— 2023 —

mmm d < 10 [sec]
10 <=d < 20 [sec]

20 <=d < 30 [sec]
B 30 <= d [sec]

9 100
o
c 80
o
Q
v 60
.
)
g 40
E
= 20
0
Electronic  Color lonic Building Cardboard
circuit  mixture reaction block
Me6: KR (B) oo
mE n<=6 s n=28 mm n=10
mwm n=7 mm n=9 s n>=11
10
3 8
9]
o
S
« 6
o
)
o 4
€
>
E)
0
Electronic  Color lonic Building Cardboard
circuit mixture reaction block

X 7: XEE DA,

5. MARPLERMEKETIX 10 WU FTOXE IR D
20, B AR—ILTAETIZ 30 LD X2
HZVHhOREEEDTVWE. RT7TITRT LIS,
XD DA BEEICE > THREZ > TS, KDIE
t, A A VRIS, AR, BR—ILTIETIE, KF
OWUGTRIEDX [ E &, 25 LM, *
W FIEE O FIER - FIEDOEHE X DEWNICHK T %
LEZLN, 24 HTRLUEFIEZDOZHEMED, M
BROZREIICH DR > T WD, BURIZIZEEM T
ZRMED DD, X HICFE CEENT S MG Lo R
HoTWbIehbhd. B, 24HIZT, B
DFFHEROSEFH BT 2 EIEERL -,

This work is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



