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Overview

Brief introduction to Gait Recognition

Gait recognition is beneficial for a variety of applications, including video surveillancelll, crime
scene investigation?, and social security®l, to mention a few.
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The features of each pixel are mapped as a vector with both magnitude and phase components.

Magnitude, which represents contextual information;
Phase, which is used to construct dynamic attention models for the key regions;
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Background

Motivation

In addition, we develop a self-attention mechanism to select representative local motion patterns
and further learn robust global motion patterns.
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The overview of the proposed Dynamic Aggregated Network for gait recognition.

» Local

Conv-Mixing Block, which utilizes a dynamic attention model to establish
relationships among neighboring pixels of focus.

Global Motion Pattern Aggregator, which is responsible for aggregating the local motion
patterns of each part and mapping them separately to produce the global motion patterns.
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Method
LCMB

The architecture of the proposed Local Conv-Mixing Block.

* Vector Representation, which mapping the features of each pixel to the complex domain.
« Vector Aggregation, which aggregate the local spatio-temporal domain of each features
according to receptive field size.
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Method
GMPA

The architecture of the proposed Global Motion Pattern Aggregator.

« Lower-order Global Motion Patterns, which first propose to squeeze variable local motion

patterns into a preset number of channel descriptors.
 Higher-order Global Motion Patterns, which perform a further mapping aiming at fully

capturing the high-order global motion patterns.
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Results

Performance Comparison on CASIA-B

Probe View
Method 0° T 18° [ 36° | 54° | 72° | 90° | 108° | 126° | 134° | 162° | 1s0° | Mean
CNN-LB [57] 82.6 | 903 | 96.1 | 943 | 90.1 | 87.4 | 89.9 | 94.0 | 947 | 91.3 | 785 | 89.9
GaitSet [%] 90.8 | 97.9 | 99.4 | 969 | 93.6 | 91.7 | 95.0 | 97.8 | 989 | 96.8 | 858 | 95.0
GaitPart [ 14] 94.1 | 98.6 | 993 | 98.5 | 94.0 | 923 | 959 | 98.4 | 992 | 97.8 | 90.4 | 96.2
v | GING) 0] 932|993 | 995 | 987 | 96.1 | 95.6 | 97.2 | 98.1 | 993 | 986 | 90.1 | 96.9
MT3D [32] 95.7 | 982 199.0 | 97.5 | 95.1 | 93.9 | 96.1 | 98.6 | 99.2 | 982 | 92.0 | 96.7
GaitGL [32] 96.0 | 983 | 99.0 | 97.9 | 969 | 95.4 | 97.0 | 98.9 | 993 | 98.8 | 94.0 | 97.4
LagrangeGait [7] | 95.7 | 98.1 | 99.1 | 983 | 96.4 | 952 | 97.5 | 99.0 | 99.3 | 989 | 949 | 975
DANet(ours) 964 | 99.1 | 992 | 982 | 966 | 955 | 97.6 | 99.4 | 995 | 99.3 | 969 | 98.0
CNN-LB [ ] 642 | 80.6 | 82.7 | 769 | 648 | 63.1 | 680 | 769 | 822 | 754 | 613 | 72.4
GaitSet [¢] 83.8 [ 912 | 91.8 | 88.8 | 833 | 81.0 | 84.1 | 900 | 922 | 944 | 790 | 87.2
GaitPart [ 14] 89.1 | 94.8 | 96.7 | 95.1 | 883 | 94.9 | 89.0 | 935 | 96.1 | 93.8 | 858 | 91.5
G | GLNG) [20] 91.1 | 97.7 1 978 | 952 | 925 | 91.2 | 924 | 96.0 | 97.5 | 95.0 | 88.1 | 94.0
MT3D [32] 91.0 | 954 | 975 | 942 | 923 | 86.9 | 912 | 95.6 | 97.3 | 96.4 | 86.6 | 93.0
GaitGL [32] 926 | 96.6 | 968 | 955 | 935 | 89.3 | 922 | 965 | 98.2 | 969 | 91.5 | 94.5
LagrangeGait [7] | 94.2 | 96.2 | 96.8 | 95.8 | 943 | 89.5 | 91.7 | 96.8 | 98.0 | 97.0 | 90.9 | 94.6
DANet(ours) 95.0 | 973 | 983 | 97.4 | 947 | 91.0 | 93.9 | 97.4 | 982 | 97.6 | 942 | 95.9
CNN-LB [57] 377 | 572 | 666 | 61.1 | 552 | 54.6 | 552 | 59.1 | 589 | 488 | 394 | 54.0
GaitSet [¢] 614 | 754 | 80.7 | 773 | 721 | 701 | 715 | 735 | 735 | 684 | 500 | 70.4
GaitPart [ 14] 70.7 | 85.5 | 869 | 83.3 | 77.1 | 725 | 76.9 | 82.2 | 83.8 | 80.2 | 66.5 | 78.7
op | GLNG) [20] 706 | 824 | 852 | 827 | 792 | 76.4 | 762 | 789 | 77.9 | 78.7 | 643 | 77.5
MT3D [32] 76.0 | 87.6 | 89.8 | 850 | 812 | 75.7 | 81.0 | 845 | 854 | 822 | 68.1 | 81.5
GaitGL [32] 76.6 | 90.0 | 90.3 | 87.1 | 84.5 | 79.0 | 84.1 | 87.0 | 87.3 | 84.4 | 69.5 | 83.6
LagrangeGait [7] | 77.4 | 90.6 | 93.2 | 90.2 | 84.7 | 803 | 852 | 87.7 | 89.3 | 86.6 | 71.0 | 85.1
DANet(ours) 82.8 | 94.8 | 969 | 94.3 | 89.0 | 83.9 | 87.9 | 92.3 | 95.1 | 92.0 | 80.3 | 89.9
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Results

Performance Comparison on OUMVLP

Method Probe View Mean
0° 15° | 30° | 45° | 60° [ 75° | 90° | 180° | 195° | 210° | 225° | 240° | 255° | 270°

GaitSet [=] 795 | 879 | 89.9 | 90.2 | 88.1 | 88.7 | 87.8 | 81.7 | 86.7 | 89.0 | 893 | 872 | 87.8 | 86.2 | 87.1
GaitPart [ 1 4] 82.6 | 88.9 | 90.8 | 91.0 | 89.7 | 89.9 | 89.5 | 85.2 | 88.1 | 90.0 | 90.1 | 89.0 | 89.1 | 88.2 | 88.7
GLN [20] 83.8 1900 | 91.0 | 91.2 | 903 | 90.0 | 89.4 | 853 | 89.1 | 905 | 90.6 | 89.6 | 89.3 | 88.5 | 89.2
GaitGL [33] 849 1902 | 91.1 | 91.5 | 91.1 | 90.8 | 90.3 | 88.5 | 88.6 | 903 | 904 | 89.6 | 89.5 | 88.8 | 89.7
LagrangeGait [/] | 85.9 | 90.6 | 91.3 | 91.5 | 91.2 | 91.0 | 90.6 | 88.9 | 89.2 | 90.5 | 90.6 | 899 | 89.8 | 89.2 | 90.0
CSTL [27] 87.1 1 91.0 | 91.5 | 91.8 | 90.6 | 90.8 | 90.6 | 89.4 | 90.2 | 90.5 | 90.7 | 89.8 | 90.0 | 89.4 | 90.2

DANet(ours) 87.7 1 91.3 | 91.6 | 91.8 | 91.7 | 914 | 91.1 | 90.4 | 90.3 | 90.7 | 90.9 | 90.5 | 90.3 | 89.9 | 90.7
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Conclusions

1. In this paper, we propose a novel Dynamic Aggregated Network (DANet) for gait recognition, which
consists of a serial of Local Conv-Mixing Block (LCMB) and Global Motion Pattern Aggregator
(GMPA) to adaptively aggregate the robust discriminative global motion patterns.

2. The proposed method can dynamically locate the key regions and extract the local motion patterns, and
then adaptively select the distinguishing local motion patterns to further construct robust global motion
patterns.

3. The experimental results on three popular gait datasets, i.e., CASIA-B, OUMVLP, and Gait3D, verify the
effectiveness of the proposed method and show great potential for practical applications.

4. In the future, we will further investigate adaptive learning of the local and global motion patterns in the
complex-valued domain to aggregate more representative gait features.
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Thank you!



