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Introduction

* Goal
v" Study the semi-supervised person re-identification (Re-ID)
v" Exploit pedestrian attribute annotation as auxiliary information.

* Advantages of attribute
v' Easily labeled
v" Provide coarse semantic knowledge of the degree of similarity between different persons
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Introduction

* Challenge

Ambiguity: different persons may have very similar attributes.
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Introduction

* Our method
v An attribute Similarity Guidance loss (ASG) with the constraint of selective
attribute similarity preservation

v An attribute-guided self training framework

Unlabeled images RE-ID network Feature Learning for appearance features

-~ man
-

48
Ly BT
= i yellow shirt

part features Labeled data and Y
Unlabeled data Ly, . X .z t
:\"'/J ‘\ ) . .-.~. H
\ 1' (j\ B vellow shirt
white shor‘tsJ

§ >®:: \ ‘. s black shorts
/ q
——'-—

- R —a— ~a
/) . O more similar ™
Labeled images
Cross Entropy ) Attribute Similarity
l0ss Lee guide Guidance loss L,
upper \ - backpack less similar
A ------
—’ ower _>®_,¢ A(x) / ~ i
A green short:;J

/Iobal / l /—\ ) i T e mmmm————

Attribute network Attribute network —_- = :flow of labeled data
hat pretraining =——p :flow of unlabeled data

Lage+ Lee o attribute features — :flow of attributes

blue shirt

attrlbutes

gender

upper clothes




Methodology
* Attribute Network Pretraining

* Guiding RE-ID Network using Attribute Similarity

Attribute similarity guidance loss with the constraint of selective attribute similarity
preservation
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Methodology

* Attribute-Guided Self Training Framework

v Memory-based feature learning
Z t’?_S”fR(x;‘)_v;,”%

U U
v GI\.Q.

mo_ o

L™ = —log—: .

- U P 9 i

3 e—SHfR(x.?)—v;"l\ﬁ + ¥ e—SHfR(X?)—V_{,- 13
1,3

i )
J #i VJ-GI\,Z-

v" Clustering-based feature learning.
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Results

* Experiment setting
randomly selected 40 identities as labeled data and the remaining
identities served as unlabeled data

source dataset -
target dataset DukeMTMC
- - Methods labeled IDs | R-1 | R-5 [ R-10 | mAP
°

Comparison with related methods o -
source dataset Market-1501 All-in-one [27] 40 TDs 32.5 48.6 56.7 16.7
target datasel DukeMTMC Pseudo label [22] 40 IDs 40.6 | 56.5 | 63.8 21.3
Methods labeled IDs | R-T | R5 | R-10 | mAP TCP [3] 40 IDs 519 1 674 | 723 | 311

: - , : EDS [5] 40 IDs 532 | 68.2 | 73.8 30.1

. ] / .

A“L.SRO Lol 401Ds =) 27,10 40.5 4 47.0 4 9.0 PAUL [12] 10 IDs STT [ 675 | 730 | 297
-in-one [27] 40 1Ds 435 | 58.3 64.3 21.1 SSG 115 40 IDs 656 | 780 1.6 16.0
Pseudo label [22] | 40 1Ds | 452 | 602 | 66.7 | 23.5 L] 20 1Ds Sk oo B EO B
TCP [3] 101Ds | 658 | 782 | 825 | 444 MSE} 5[4] — 4(; 111)1le :;3 814 | 847 _ ;8

EDS [5] 40 IDs 66.1 | 78.6 | 82.1 44.3 >[4 3ofa s | 55. - - 37.
PAUL [12] 40 IDs 61.9 | 746 | 789 | 403 Ours 1/3 of all IDs | 76.7 | 86.3 | 88.6 | 38.1

SSG [15] 40 IDs 73.8 83.0 86.7 54.3 source dataset -
Ours 40 IDs 75.2 84.0 87.2 55.9 [arget dataset Market-1501

source dataset DukeMTMC Methods labeled IDs | R-1 | R-5 | R-10 | mAP
target dataset Market-1501 LSRO [6] 40 IDs 332 | 51.6 | 604 | 115
Methods labeled IDs | R-1 | R-5 | R-10 | mAP All-in-one [27] 40 1Ds 444 | 66.0 | 73.9 19.2
LSRO [6] 40 1Ds 372 | 54.1 | 60.7 12.6 Pseu;lo label [22] 40 IDs 46.7 | 67.2 | 75.2 21.7
All-in-one [27] 40 IDs 524 | 69.6 | 75.6 | 21.3 TCP [3] 40 IDs 60.7 | 77.2 | 83.1 | 32.1
Pseudo label [22] 40 IDs 541 | 717 | 78.1 | 244 EDS [5] 40 IDs 503 | 68.0 | 75.8 | 24.2
TCP [3] 40 IDs 754 | 88.8 | 92.6 | 48.1 PAUL [12] 40 1Ds 51.9 | 683 | 75.0 | 244
EDS [5] 40 TDs 724 | 872 | 90.7 45.0 SSG [15] 40 IDs 709 | 85.0 | 89.8 46.2
PAUL [12] 40 1Ds 607 | 820 | 87.7 41.2 Ours 40 IDs 78.1 | 89.1 92.0 527
SSG [15] 40 IDs 823 | 92.0 | 94.5 61.6 MVC [4] 1/3 of all IDs | 75.3 _ - 376
Ours 40 IDs 844 1 929 | 95.1 | 63.7 Ours 1/3ofall IDs | 87.0 | 94.1 | 96.2 | 66.6




Results

* Ablation study

source dataset

Market-1501

DukeMTMC

target dataset
method R-1 | mAP | R-1 [ mAP
attribute net 50.5 26.8 44.0 23.0
reid net 604 | 343 51.2 30.2
reid net + ASG 65.3 37.3 57.6 36.3
reid net + ASG (w/o ASP) | 57.0 | 30.6 | 48.3 274
reid net + ASG + SE 78.1 527 | 71.9 | 51.5

source dataset DukeMTMC | Market-1501
target dataset Market-1501 | DukeMTMC
method R-T | mAP | R-1 | mAP

attribute net 624 | 349 57.9 36.8

reid net 717 | 442 | 638 | 424

reid net + ASG 73.6 | 45.3 65.8 44.5

reid net + ASG (w/o ASP) | 72.0 | 436 | 640 | 42.8
reid net + ASG + SE 844 | 637 | 75.2 55.9

* Analysis on the number of known identities

source dataset DukeMTMC | Market-1501

target dataset Market-1501 | DukeMTMC

known identities | R-1 | mAP | R-1 [ mAP
20 82.8 | 594 | 723 | 539

40 844 | 63.7 | 752 | 559

80 85.5 65.5 | 76.1 56.2

fully supervised | 93.3 | 783 | 83.9 | 70.3
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