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Abstract

Abstract: In view of the discontinuity of motion timing detection in the frame-level prediction network
structure, a novel algorithm based on spatio-temporal feature pyramid network (ST-FPN) is proposed. In
the frame-level action prediction, several 3D convolution-de-convolution (CDC) networks are used to
sample spatial feature down to 1 dimension and sample temporal feature up to corresponding proposal
level. Then the prediction scores of different CDC networks are fused by non-maximum suppression
(NMS). The softmax classifier is used to classify frame-level actions, and then temporal action detection
is obtained. The experimental results on dataset THUMOS14 show that the proposed algorithm improves
the accuracy of temporal action detection.
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A Temporal Action Detection Algorithm
Based on Spatio-Temporal Feature Pyramid Network
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(School of Mechatronic Engineering and Automation, Shanghai University, Shanghai 200444, China)

Abstract: In view of the discontinuity of motion timing detection in the frame-level prediction network
structure, a novel algorithm based on spatio-temporal feature pyramid network (ST-FPN) is proposed. In
the frame-level action prediction, several 3D convolution-de-convolution (CDC) networks are used to
sample spatial feature down to 1 dimension and sample temporal feature up to corresponding proposal
level. Then the prediction scores of different CDC networks are fused by non-maximum suppression
(NMS). The softmax classifier is used to classify frame-level actions, and then temporal action detection
is obtained. The experimental results on dataset THUMOS14 show that the proposed algorithm improves
the accuracy of temporal action detection.

Keywords: temporal action detection; feature fusion; spatio-temporal feature pyramid network; 3D
convolution-de-convolution; non-maximum suppression
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Fig. 1 C3D model architecture
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Fig. 2 Illustration of 3D convolution-de-convolution filter
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Tab. 1 Parameters of 3D convolution network
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Tab. 3 Comparation of detection accuracy among different
networks (32-frame input)

loU threshold 01 02 03 04 05 06 0.7
ST-FPN-A 39.1 261 164 88 48 24 11
ST-FPN-B 38.2 280 199 135 80 45 21
ST-FPN-C 159 83 49 27 15 08 03

ST-FPN-A+B 398 27.6 189 122 67 39 14

ST-FPN-A+B+C 214 126 78 45 23 10 04

BT RIRK, gkslxd 64 WAl 128 Wit
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Tab. 4 Comparation of detection accuracy among different networks (64/128-frame input)

loU threshold 0.1 0.2 0.3 0.4 0.5 0.6 0.7
ST-FPN-A 43.3/45.1 32.2/35.7 20.5/23.6 11.3/13.8 5.9/6.8 3.0/3.6 1.3/1.6
ST-FPN-B 43.3/44.3 33.1/35.3 22.8/26.3 15.7/18.5 10.3/12.1 5.9/6.9 2.8/3.7

ST-FPN-A+B 47.1/50.4 36.4/41.3 25.6/30.3 16.6/20.7 10.0/13.2 5.7/1.5 2.8/3.5
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Tab. 5 Comparation of detection accuracy between the proposed method and other methods.

loU threshold 0.1 0.2 0.3 0.4 0.5 0.6 0.7
Karaman 5 4.6 34 2.1 1.4 0.9 - -
Wang 250 18.2 17.0 14.6 12.1 8.5 4.7 15
Oneata %114 36.6 33.6 27.0 20.8 14.4 8.5 3.2
Richard i1 Gall'™! 39.7 35.7 30.0 23.2 15.2 - -
Yeung %14 48.9 44.0 36.0 26.4 17.1 - -
Shou 251 (S-CNN) - - 36.3 28.7 19.0 10.3 53
ST-FPN-A+B (L=128) 50.4 41.3 30.3 20.7 13.2 7.5 35
4 éd:i/& LSTMs[C]. International Conference on Machine
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