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Sun, Z., Ke, Q., Rahmani, H., Bennamoun, M., Wang, G., & Liu, J. (2022). Human action recognition
from various data modalities: A review. IEEE transactions on pattern analysis and machine intelligence.
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Sun, Z., Ke, Q., Rahmani, H., Bennamoun, M., Wang, G., & Liu, J. (2022). Human action recognition
from various data modalities: A review. IEEE transactions on pattern analysis and machine intelligence.
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Sun, Z., Ke, Q., Rahmani, H., Bennamoun, M., Wang, G., & Liu, J. (2022). Human action recognition
from various data modalities: A review. IEEE transactions on pattern analysis and machine intelligence.
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Sun, Z., Ke, Q., Rahmani, H., Bennamoun, M., Wang, G., & Liu, J. (2022). Human action recognition
from various data modalities: A review. IEEE transactions on pattern analysis and machine intelligence.
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Human Action Recognition from single-modality
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Sun, Z., Ke, Q., Rahmani, H., Bennamoun, M., Wang, G., & Liu, J. (2022). Human action recognition
from various data modalities: A review. IEEE transactions on pattern analysis and machine intelligence.
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Sun, Z., Ke, Q., Rahmani, H., Bennamoun, M., Wang, G., & Liu, J. (2022). Human action recognition
from various data modalities: A review. IEEE transactions on pattern analysis and machine intelligence.
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Sun, Z., Ke, Q., Rahmani, H., Bennamoun, M., Wang, G., & Liu, J. (2022). Human action recognition
from various data modalities: A review. IEEE transactions on pattern analysis and machine intelligence.
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Sun, Z., Ke, Q., Rahmani, H., Bennamoun, M., Wang, G., & Liu, J. (2022). Human action recognition
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Human Action Recognition from single-modality
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« 3D Convolutional Neural Networks for Human Action Recognition (RGB)

> |EEE Transactions on Pattern Analysis and Machine Intelligence, 2012, citations: 6189
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Ji, S., Xu, W,, Yang, M., & Yu, K. (2012). 3D convolutional neural networks for human action
recognition. |IEEE transactions on pattern analysis and machine intelligence, 35(1), 221-231.
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« 3D Convolutional Neural Networks for Human Action Recognition (RGB)

» |EEE Transactions on Pattern Analysis and Machine Intelligence, 2012, citations: 6189

(&) 20 convolution

Ji, S., Xu, W,, Yang, M., & Yu, K. (2012). 3D convolutional neural networks for human action
recognition. |IEEE transactions on pattern analysis and machine intelligence, 35(1), 221-231.
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« 3D Convolutional Neural Networks for Human Action Recognition (RGB)
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Ji, S., Xu, W,, Yang, M., & Yu, K. (2012). 3D convolutional neural networks for human action
recognition. |IEEE transactions on pattern analysis and machine intelligence, 35(1), 221-231.
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Human Action Recognition from single-modality
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« 3D Convolutional Neural Networks for Human Action Recognition (RGB)

» |EEE Transactions on Pattern Analysis and Machine Intelligence, 2012, citations: 6189
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(a) 2D convolution
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g 3D inputs : temporal, channel, width, height
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v
(b) 3D convolution
Ji, S., Xu, W,, Yang, M., & Yu, K. (2012). 3D convolutional neural networks for human action
recognition. |IEEE transactions on pattern analysis and machine intelligence, 35(1), 221-231.
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» Spatial Temporal Graph Convolutional Neural Networks for Skeleton-Based Action Recognition
(Skeleton)

» AAAI Conference on Artificial Intelligence, 2018, citations: 2751

Yan, S., Xiong, Y., & Lin, D. (2018, April). Spatial temporal graph convolutional networks for skeleton-
based action recognition. In Proceedings of the AAAI conference on artificial intelligence (Vol. 32, No. 1).
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Human Action Recognition from single-modality
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» Spatial Temporal Graph Convolutional Neural Networks for Skeleton-Based Action Recognition

(Skeleton)

» AAAI Conference on Artificial Intelligence, 2018, citations: 2751
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Yan, S., Xiong, Y., & Lin, D. (2018, April). Spatial temporal graph convolutional networks for skeleton-
based action recognition. In Proceedings of the AAAI conference on artificial intelligence (Vol. 32, No. 1).
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Human Action Recognition from multi-modalities

< HAROYM A2 E| = CFFSE Modalities
« Multi-modalities Z¢} &t dhAl
> CHASE modalities? Q15X s &0 2 28|10 L= A2 =0l

>

Acceleration
Infrared Point Cloud Event Stream Radar WiFi

Sun, Z., Ke, Q., Rahmani, H., Bennamoun, M., Wang, G., & Liu, J. (2022). Human action recognition
from various data modalities: A review. IEEE transactions on pattern analysis and machine intelligence.
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Human Action Recognition from multi-modalities
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Sun, Z., Ke, Q., Rahmani, H., Bennamoun, M., Wang, G., & Liu, J. (2022). Human action recognition
from various data modalities: A review. IEEE transactions on pattern analysis and machine intelligence.
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Human Action Recognition from multi-modalities

Human Action Recognition

G HARO‘"A‘I AI‘%EIE El'ool:-ﬂ' Modalities Human Action Recognition without Himan
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* Human Action Recognition without Human
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Figure 2: Very deep two-stream CNN [19] for human action recognition without human.

He, Y., Shirakabe, S., Satoh, Y., & Kataoka, H. (2016). Human action recognition without human. In Computer Vision—-ECCV 2016 Workshops:
Amsterdam, The Netherlands, October 8-10 and 15-16, 2016, Proceedings, Part lll 14 (pp. 11-17). Springer International Publishing.
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Human Action Recognition from multi-modalities

<%  HARO|AM A2 E|= CHAFSH Modalities

* Human Action Recognition without Human

With or Without a Human  Stream % on UCF101 (split 1)

With human Spatial stream 51.26
Temporal stream 40.50
Two-stream 56.91

Without human Spatial stream 4533
Temporal stream 26.80
Two-stream 47.42

Table 2: Performance rate of human action recognition with or without a human

(a) Partial without a human (b) Entire without a human

Figure 4: Qualitative evaluation of the setting without a human on the UCF101 dataset.
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