performing high-dimensional feature extraction on data of
each modality in sample data to obtain a first feature for
the each modality

obtaining an intermediate loss function based on the first
feature through dimensionality reduction, and obtaining
second feature for the each modality through dimensionality
restoration

obtaining a motion representation based on the second feature
and a supplementary feature, by fusing features of different
modalities

processing the motion representation through a category
encoder network and a boundary encoder network separately, to
obtain an action category prediction vector and a temporal
boundary prediction vector, and determining an action
category prediction result and a prediction loss function,
wherein parameters of the temporal action segmentation model
are adjusted based on the intermediate loss function and the
predicted loss function until training is completed

Fig. 1
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performing temporal encoding on the first feature, determining an
intermediate category feature through a fully-connected layer, and
determining an intermediate category loss function

performing the dimensionality restoration on the intermediate category
feature and adding the dimensionality restorated intermediate category
feature to the first feature to obtain the second feature

obtaining an intermediate boundary feature through dimensionality reduction
and temporal information extraction performed on the second feature, and
obtaining an intermediate boundary loss function based on the intermediate
boundary feature,
wherein the intermediate loss function comprises the intermediate category
loss function and the intermediate boundary loss function

Fig. 2

2/7

231

232

233



obtaining an attention-enhanced motion stream feature and an
attention-enhanced spatial stream feature based on the second feature
and the supplementary feature

351

obtaining a cross-stream attention feature through a multi-head cross
attention mechanism

352

obtaining a motion feature vector and a spatial feature vector based
on the cross-stream attention feature, the attention-enhanced motion
stream feature, and the attention-enhanced spatial stream feature

353

determining the motion representation based on the motion feature
vector and the spatial feature vector

353

Fig.3
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retrieving, at the beginning of the encoder network, a key-value pair
feature vector in the boundary encoder network using a query feature
vector in the category encoder network to obtain a boundary feature

retrieving, at the end of the encoder network, a key-value pair feature
vector in the boundary encoder using a query feature vector in the
boundary encoder network to obtain a category feature

obtaining the action category prediction vector and the temporal
boundary prediction vector through dimensionality adjustment based on
the boundary feature and the category feature

filtering a boundary value based on a confidence score in the temporal
boundary prediction vector, and adjusting the action category
prediction vector according to the boundary value to obtain the action
category prediction result

a/7

471

472

473

474



] Intermediate
inertial data _}_, — || bottleneck | —» —
module

device operation fullx connecte dual-
logs 1 :n er stream
: attention
1 fusion
1 ntermediate module
keypoint data of _L__, | encoder || _, || bottleneck
human body : module
[}
1
I
: Intermediate
I ding box 1 encoder bottleneck
data of human ' module
body ‘\ @) eature extraction I (c)
mogdule )
intermediate ;o
category branch Cinner
LST | fully i‘d'ully
F S M “con Soft -con
| bt —ﬁ?ec[ max mect —“C\
! d ed
work F ‘
LxD ia) er layer LxD
LxC LxD
E—— :
@ element-wise | | ‘
addition ‘ Sig
conv, conv conv
£ Information 1D 1D — iD —’e}" moi
Interaction | Lx1 d
Based on Cross- | | |
Attention intermediate = o

boundary branch binner

Fig.

=
O

(b)intermediate bottleneck module

5

multilayer
encoder network

multilayer
encuﬂel network

category branch l
action categmv prediction
frame-level
action categoryjy
prediction afte;
fine-tuning I
=
boundary branch
tempnml boundary|prediction .
(d) multi-stage interaction dual-branch module

motion stream

supplementary

=) attention fusioW=> attention fu
module

|

module

supplementary

ﬁlnf\umatwn

Motion-Spacial

"1

o=

Moti

Spacial

- attention Tusio®™ . cention fusi

' module

Spacial stream

module

comprehensive action
feature representation

(c)dual-stream
attention fusion
module

obtaining data of each of modalities and supplementary data

of a target

S61

inputting the data of each of modalities and the

supplementary data into a temporal action segmentation model
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