
Goal: To successfully predict the action class of an action
before it is fully performed.

Motivation: As shown in the diagram, early action prediction
is a quite challenging problem because the beginning stages
of different actions can be very similar, with only minor subtle
differences for discrimination.
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Introduction

In this work, to improve the performance on early action
prediction, we propose an Expert Retrieval and Assembly
(ERA) module that contains non-experts and experts. Unlike
non-experts that contain parameters which are shared across
all samples and capture general patterns that exist in many
samples, experts are only trained on a subset of the data and
contain parameters that focus on encoding subtle differences
to distinguish between highly similar samples.
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Conclusion

In this paper, we have proposed a novel plug-and-play
ERA module for early action prediction. To encourage
the experts to effectively use subtle differences for early
action prediction, we push them to discriminate
exclusively among similar samples. An Expert Learning
Rate Optimization algorithm is further proposed to
balance the training among numerous experts, which
improves performance.𝑠𝑠𝑖𝑖
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Experts in ERA modules are end-to-end trainable using
backpropagation. However, due to the uneven distribution of
samples across experts, some experts might be selected by
more samples and be better trained than others, possibly
causing imbalanced training that limits the performance of our
ERA module. To mitigate this effect, we design an Expert
Learning Rate Optimization (ELRO) method that optimizes the
training among experts, leading to improved early action
prediction accuracy.

Experimental Results

To validate effectiveness of our ERA module for early
action prediction, we conduct extensive experiments on
both skeletal and RGB datasets. We experiment on the
NTU RGB+D 60 (NTU60), NTU RGB+D 120 (NTU120)
and SYSU datasets for skeletal data, and the UCF-101
(UCF101) dataset for RGB data. As shown in the tables
above, our ERA-Net achieves the state-of-the-art
performances on all datasets.
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