MetaGait: Learning to Learn an Omni Sample
Adaptive Representation for Gait Recognition

Yunlong Yu

Huanzhang Dou', Pengyi Zhang', Wei Su’,
2+[0000-0002-0204-2099] 5 4 X [,i1:8.4%[0000-0003-3023-1662]

L College of Computer Science & Technology, Zhejiang University
2 College of Information Science & Electronic Engineering, Zhejiang University
3 Shanghai Institute for Advanced Study, Zhejiang University
4 Shanghai AI Laboratory

A Network Architecture

Proposed MetaGait framework is mainly composed of a feature extractor, a
Meta Triple Attention module, and a Meta Temporal Pooling module. As shown
in Tab. 1, the architecture of MetaGait is presented, including the channels,
kernel size, stride, padding, part, and the shape of output. The feature extractor
is following [5], which removes LTA [5] and the temporal aggregation process.

Table 1: The architecture of MetaGait. In_C, Out_C, Kernel, and part represent
the input channel, output channel, kernel size, and the part number, respectively.

Layer In_C Out_C Kernel Stride Pad Part Output

Input 1 — — — — Bx1xTxHxXxW

Conv0 1 32 (3 3,3) (1,1,1) (1,1,1) - Bx32xTxHxW
Avg Pool0 — - (311)(3,1,1) - - Bx32xT/3xHxW
GLConvl 32 64 (3,33) (1,1,1) (1,1,1) 8 Bx64AxT/3xHxW
Avg Pooll - - (122)(1,22) - - Bx64xT/3x H/2xW/2
GLConv2 64 128 (3,3,3) (1,1,1) (1,1,1) 8 Bx 128 x T/3 x H/2 x W/2
GLConv3 128 128 (3 33) (1,1,1) (1,1,1) 8 Bx128xT/3x H x W/2

MTA 128 128 - ~ -~ Bx128xT/3x HxW)/2

MTP 128 128 — — — —

B x 128 x H x W/2

B Detailed Performance under Data-limited Scenario

As shown in Fig.5 of the main manuscript, MetaGait outperforms state-of-the-
art methods by a considerable margin. To further validate the cross-view and
cross-condition ability of MetaGait under the data-limited scenario, we show
the detailed performance on CASIA-B in Tab. 2, which indicates that MetaGait
improves the performance by a large margin in most viewpoints and conditions.

* Co-corresponding authors.
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Table 2: The performance comparison between MetaGait and other methods.

Gallery NM #1-4 |

0° — 180°

‘Mean

Probe 0° 18° 36° 54° 72° 90° 108° 126° 144° 162° 180°
CNN-LB [6][548 — — 778 — 649 — 761 - — — | —
GaitSet [1] [64.6 83.3 90.4 86.5 80.2 75.5 80.3 86.0 87.1 81.4 59.6| 79.5

Ng| MT3D [4] 719 83.9 90.9 90.1 8L.1 75.6 82.1 89.0 91.1 86.3 69.2| 82.8
GaitGL [5] |77.0 87.8 93.9 92.7 83.9 78.7 84.7 91.5 92.5 89.3 74.4| 86.0
3DLocal [3]|71.2 86.2 93.2 91.4 83.5 77.9 84.4 90.3 92.4 86.6 68.4| 84.1
MetaGait |79.5 90.7 95.8 95.0 85.8 81.0 87.1 93.6 94.7 92.8 77.5| 88.5

GaitSet |55.8 70.5 76.9 75.5 69.7 63.4 68.0 75.8 76.2 70.7 52.5| 68.6
ST MT3D |64.5 76.7 82.8 82.8 73.2 66.9 74.0 81.9 84.8 80.2 63.0| 74.0

BG| GaitGL [68.1 81.2 87.7 84.9 76.3 70.5 76.1 84.5 87.0 83.6 65.0| 78.6
3DLocal |66.4 78.8 84.9 84.5 75.5 68.8 75.8 83.8 86.9 82.4 65.0| 76.0
MetaGait |68.8 82.5 88.6 85.5 78.2 72.5 78.7 86.4 88.3 85.3 66.8| 80.2

GaitSet [29.4 43.1 49.5 48.7 42.3 40.3 44.9 47.4 43.0 35.7 25.6| 40.9
MT3D |46.6 61.6 66.5 63.3 57.4 52.1 58.1 58.9 58.5 57.4 41.9|56.6

CL| GaitGL |46.9 58.7 66.6 65.4 58.3 54.1 59.5 62.7 61.3 57.1 40.6|57.4
3DLocal |51.0 65.6 70.5 67.3 61.0 56.1 62.0 63.3 62.9 61.5 45.9| 60.6
MetaGait |50.1 62.7 69.2 69.4 62.2 67.9 63.4 66.2 63.9 60.0 46.6/61.9

AE [7] |49.3 61.5 64.4 63.6 63.7 58.1 59.9 66.5 64.8 56.9 44.0| 59.3
MGAN [2] [54.9 65.9 72.1 74.8 71.1 65.7 70.0 75.6 76.2 68.6 53.8| 68.1

Ny GaitSet |86.8 95.2 98.0 94.5 915 89.1 911 95.0 97.4 93.7 80.2| 92.0
MT3D |91.9 96.4 98.5 95.7 93.8 90.8 93.9 97.3 97.9 95.0 86.8| 94.4
GaitGL [93.9 97.6 98.8 97.3 95.2 92.7 95.6 98.1 98.5 96.5 91.2| 95.9
MetaGait [94.6 98.0 99.4 98.3 96.6 93.8 96.7 98.5 98.8 97.7 92.6| 96.8

AE  |29.8 37.7 39.2 40.5 43.8 37.5 43.0 42.7 36.3 30.6 28.5| 37.2

MGAN |48.5 58.5 59.7 58.0 53.7 49.8 54.0 51.3 59.5 55.9 43.1| 54.7

AT GaitSet |79.9 89.8 91.2 86.7 81.6 76.7 81.0 88.2 90.3 88.5 73.0 84.3
BG| MT3D [86.7 92.9 94.9 92.8 88.5 82.5 87.5 92.5 95.3 92.9 81.2|89.8
GaitGL [88.5 95.1 95.9 94.2 91.5 85.4 89.0 95.4 97.4 94.3 86.3| 92.1
MetaGait [90.1 97.3 97.7 96.1 93.0 87.7 90.8 97.2 98.5 95.9 89.1|94.0

AE  |18.7 21.0 25.0 25.1 25.0 26.3 28.7 30.0 23.6 23.4 10.0| 24.2

MGAN [23.1 34.5 36.3 33.3 32.9 32.7 34.2 37.6 33.7 26.7 21.0| 31.5
GaitSet |52.0 66.0 72.8 69.3 63.1 61.2 63.5 66.5 67.5 60.0 45.9| 62.5

CL| MT3D |67.5 81.0 85.0 80.6 75.9 69.8 76.8 81.0 80.8 73.8 59.0| 75.6
GaitGL |70.7 83.2 87.1 84.7 78.2 71.3 78.0 83.7 83.6 77.1 63.1|78.3
MetaGait |76.5 88.5 92.3 89.5 82.4 76.7 83.8 87.4 89.5 84.1 68.4|83.5
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