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Motivation

» Short-range motion features and long-range dependencies are two complementary and vital

—

> It is still unclear how to capture temporal information on multiple ranges using an efficient
and effective way.

» Regard short-range motion encoding and long-range dependency learning as the interchange
between features in multiple ranges.



Our approach

Multi-range Feature Interchange for Video Action Recognition

5
STI STI GRI GRI E 2 I
STI STI Qwm - .
3»- M o Blra k .’[Modme] Blﬂck M Mxr}l %E .’q.:- \ o
| | a
b o I I
I I

T Frames

L
1x1 2D Conv
"
CTI Module
L
3x3 2D Conv
w
1x1 2D Conv
Wy
Temporal




Our approach

» Channel-wise Temporal Interchange (CTI) Frasca]
« Temporal difference. T AL
HI =Conv,, ®Y™™-Y!,  te[LT-1] v ) | rltH' Him
« Temporal interchange operation. =N | s
» Graph-based Regional Interchange (GRI) —Q
Feature Transformation. - C# )
W, = [Convtlrans RD, (x)]T’ W, e RV, T;r'npnral [nten:ha:ge
V, =W, *®, (X), V, e RVC, AT HE
« Graph Convolution. e
V... =Re LU(F(V,A, W, )+V,) e

» [Feature Reverse. T H W Ch
>+
Yinv = ¢r(WtT *Vout )



Experiments

» Benchmark Comparison

Method Backbone | #Frames | FLOPs | Val-Topl (%) | Val-Top5 (%) Method ‘ #Frames ‘ UCF101 ‘ HMDB51
TSN BNInception 8 16G 19.5 - Two-stream CNN | 16+16 88.0 594
TSN ResNet-50 8 33G 19.7 46.6 Two-stream TSN 8+8 94.2 69.6
MultiScale TRN BNInception 8 16G 34.4 - StNet 7 93.5 -
TSM ResNet-50 8 33G 434 73.2 TSM 8 94.5 70.7
TSM ResNet-50 16 33G 44.8 74.5 ECO %) 936 68.0
ECOg; BNInception+3D ResNet18 8 32G 39.6 - STC-ReNeXt101 16 093.7 70.5
ECO6y BNInception+3D ResNet18 16 64G 41.4 - ARTNet 16 043 70.9
13D 3D ResNet50 32 x 2 153G x 2 41.6 72.2 I3D-RGB 64 95.4 74.8
Non-Local-13D 3D ResNet50 32 x 2 168G x 2 44.4 76.0 Two-steam 13D 64+64 08.0 80.7
MFI(Ours) ResNet-50 8 33.6G 43.9 73.9 MFI(Ours) g 04.9 71.9
MFI(Ours) ResNet-50 16 67.2G 45.5 76.0 MFI(Ours) 16 95.6 73.3




Experiments

» Ablation Study
Model | #Frames | FLOPs | Param. | Acc.(%) Method Val-Topl (%) | Val-Top5 (%)
8 33G 24.3M 19.7 . —
TSN T 66G 24 3M 99 baseline(TSN) 19.7 46.6
ECO 16 64G | 475M | 414 GRI 38.2 67.2
3D 32 306G | 28.0M 41.6 CTI 42.8 71.3
TSM 8 33G | 24.3M 43.4 MFI 43.9 73.9
16 36G 24.3M 44 .8
8 33.6G 24.6M 43.9
MFI 16 67.2G 24.6M 45.5
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