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Motivation

 Existing weakly-supervised temporal action localization (W-TAL)
methods of single-frame annotation use only video snippet
sequences to model action or background and ignore the full
utilization of the action discrimination of annotated frames, which
makes the class activation sequence for TAL insufficiently robust.
This may be the main cause of inaccurate and imprecise
detection of action instances.

* We find that the annotated frames of the same category are the
discriminative action frames, which have distinctive appearance
characteristics or clear action patterns.



Main idea

* A novel method to enhance action discrimination via category-
specific frame clustering is proposed for W-TAL. Specifically, the K-
means clustering algorithm is employed to aggregate the annotated
distinctive frames of the same category, and then category-specific
feature representation is obtained. It can provide complementary
guidance to enhance action discrimination for video snippet
sequence modeling.

» A convex combination fusion mechanism is presented, which
ensures the consistency of action discrimination between the
annotated frames and video snippet sequence. Then, we can
obtain a more robust class activation sequence for precise action
classification and localization.



Framework

__________ - - I
Fusion of global and | Mainline |
local features :
”_ ~ Convex combination fusion
I I| mechanism

Snippet-level
classification loss

Snippet-level
classifier

mbeddin

Video-level
classification loss

) . | h i R.T-(CHJ

Action classification

—_—— e —— e — = =

¥ Annotate —_—, = T
single frame! . ______

Temporal action localization

A 4

TennisSwing M.

Discriminative representation for
action via frame clustering

Fig. 1 Overall framework of our proposed method. It consists of the mainline, discriminative representation for action
via frame clustering, and convex combination fusion mechanism of annotated frames and video snippet sequences. A robust
class activation sequence is generated for precise action classification and localization



Method

» Specifically, we divide the annotated frames of the same
category into M typical characteristics by the K-means clustering
algorithm, where M is a hyper-parameter.

* Then, we take the average pooling on the M typical
characteristics, which are used to represent the feature
representation of each category.

* On this basis, the TAL task is formulated as comparing a frame
with an exemplar of each category. By calculating the similarities,
we obtain the class activation scores.

* As a result, modeling action discrimination enhancement can
provide complementary guidance information to the video
snippet sequence of the mainline and make the TAL algorithm
robust to noise within the local video snippets.



Conclusions

A novel method to enhance action discrimination via category-
specific frame clustering is proposed for W-TAL. Specifically, we
make full use of annotated frames in the video to enhance the
action discriminative representation. Since all the annotated frames
In the video are discriminative, we cluster the representative
annotated frames from the same category to obtain category-
specific representations. The single-frame-level class activation
score is generated by calculating the similarities between the frame
and various categories. Then, a convex combination fusion
mechanism between the annotated frames and video snippet
sequences is presented to ensure the consistency of action
discrimination for generating a robust class activation sequence.



Conclusions

Experiments conducted on three popular datasets validate that
single-frame image modeling can provide complementary guidance
information to the video snippet sequence, and our method
outperforms state-of-the-art methods. Our method can be
effectively applied to untrimmed/trimmed videos, which have the
same action categories and similar scenes. When the scene
changes greatly and the action categories are different, the model
needs to be retrained before it is applied.
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