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Multi-Camera Multi-person Re-identification and Tracking System
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ZEiBYolova¥1EHl - Person Re-Identification (Person RelD ~ 1T AE#A) - MEHEFH - BER2s S
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BNt EEREMEERATR  KLEZARER  MERRABSESEHTHIRMNAYURERES
E52 kEERE -

E425% - Person 0 ( FAEBEIRFEARA ) EHIREVideo 11
3:25~3:55, 5:00~5:20 - DA X Video 2A910:15~10:20 -

Video 1

Person O

in Video 1 03:25~03:55
in Video 1 05:00~05:20
in Video 2 10:15~10:20

Person RelD
system

Person 2

in Video 1 03:25~03:55
in Video 2 04:40~04:50
in Video 2 10:20~10:40
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Match

Videos Detect Tracklets Tracklets
Tracklets

Persons

Video 1

Tracklet 1

Tracklet 1

Person 1

Tracklet 2 Tracklet 2

Person 2|




F 2248t 43(Image-based)

Person RelD model (Resnet50 - Centroid Triplet Loss)

Person 1

Feature 1

Feature 2

Feature 3

Feature 4

Person 1

|
i Resnet50

CTL : Centroid Triplet Loss - a new loss
function for instance retrieval tasks

Reference:

Wieczorek, M., Rychalska, B., & Dabrowski, J. (2021). On the
Unreasonable Effectiveness of Centroids in Image Retrieval.
https://arxiv.org/pdf/2104.13643v1.pdf

Feature 1

Feature 2

Feature 3

Feature 4

Person 2

Mean

Mean

Centroid 1 Mean
1
Ck = (x;)
Pull ¢ |9k|x;gkfl

Anchor Feature

C, = centroid
G, = all Images of a person

\ 4

Push

f(x) = feature of x

Centroid 2

Centroid Triplet Loss

Liripter = [I1£(A) = cpll? = £ (A) - en)lI? + ],

A = Anchor Image
¢, = #AnchorfElpersonficentroid
Cx = BAnchorf[Epersonficentroid

f(x) = feature of x 10




F 2248t 43(Image-based)
Dataset - Market1501

Market1501

1501 identities
(750 for training,

751 for testing) 0986_c2s2_1236 0986_c3s2_1250 0986_c5s2_1256 0986_c5s2 1258 0986_c6s2_1189 0986_c6s2_1189 0986_c6s2 1190 0986_c6s2_1191
02.02,jpg 44 01.jpg 49_02,jpg 74_04jpg 68_02,jpg 93.01,jpg

68_02,jpg
6 cameras

32668 images
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I:IJ ” l%% I%I:l 0986_c6s2_1191 0986_cbs2_1192 0987 _cl1s4 0646 0987 _c1s4 0647 0987 _c1s4 0647 0987 _c1s4_ 0655 0987 _c1s4 0656 0987_c2s2_1230
mAP . 98 3 93_02.jpg 68_01.jpg 86_01.jpg 36_04.jpg 86_06.jpg 11_02,jpg 11_01jpg 77_03.jpg

0987_c3s2_1251 0987_c3s2_1252 0987 c5s2 1257 0987_c5s2_1259 0987 _c6s2_1190 0987 c6s2 1190 0987 c6s2_ 1190 0987_c6s2_1190
44 03.jpg 19_03.jpg 74_06,jpg 74_04jpg 43_02jpg 68.03,jpg 93.03,pg

A

0987 _cbs2_1191 0988_c1s4_0654 0988_c1s4_ 0654 0988 _c1s4_0655 0988_c2s2_ 1229 0988_c2s2_1230 0988_c2s2_1230 0988_c3s2_1257

43 04 jpg 11_02jpg 61_02,jpg 11_03.jpg 52_01.,jpg 52_02jpg 77_02jpg 44 02jpg 11



F 224877 48 (Image-based)

Vieo Frames

TrackletE R (Detect Tracklets)

Bounding Boxes

YoloV4

cosine similarity

(Az)T (Ay)

O5@.9.4) = |4z Ayl

cosine distance = abs(1 - CS)

Compare To . Matched

Tracklets

Not Matched

Create
New Tracklet

Resnet50

Features

| (tensor [2048))

Template 1

Template
Selection

Template 2

Template 3

Template 4

Tracklet
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F 22N A (Image-based)
Trackletfic ¥t (Match Tracklets)

Tracklet 1 Template

BN "TE Template
¢ % | A | Template
>S5 -~ o

Person 1




F 2248t 43(Image-based)
Trackletfic ¥t (Match Tracklets)

Person 1

Tracklet 1

Template

Template

st&queryicosine distance & BEM
templatesZi=(cosine distance < 0.018)
(RFEHEBA—TENEE)

Tracklet 2

Template

Template

Template

EULACLE AR ERENE

(60%)

queryEiRPerson
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F 2248t 43(Image-based)
Trackletfic ¥t (Match Tracklets)

Person 1

Tracklet 1

st&queryicosine distance & BEM
templatesZi=(cosine distance < 0.018)
(FEEEEA—TENRHE)

Template

Template

Template

EULACLE AR ERENE

(60%)

queryEiRPerson
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F 2248t 43(Image-based)
Trackletfic ¥t (Match Tracklets)

Person 1

Tracklet 1

Tracklet N

st&queryicosine distance & BEM
templates2{=(cosine distance < 0.018) |-

(FEHEBE—EREIE)

Template

EULACLE AR ERENE

Template

Template

Template

(60%)

Person 2| I &

queryEiRPerson
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OSNet : Omni-Scale Feature Learning for

E Z_.'IIE *ﬁ ﬂ ?\\E (Vid eo_ ba Sed ) Fljeeferrse(z; Re-ldentification

Kaiyang Zhou, Yongxin Yang, Andrea Cavallaro, Tao Xiang.

Trac kl et@a %j' 1‘%% %U (M atc h Tra C kl ets) Omni-Scale Feature Learning for Person Re-Identification.

https://arxiv.org/abs/1905.00953

Tracklet 1

Video Frames

YoloV4 | _‘ dukemtmcreid
model(osnet)

Distance 1
compare by
2D Tensors cosine |_Distance 2
(Tracklet1~ »| distance to
TrackletN) every 2D
tensors Distance N 17




FZ224E 7T 44 (Video-based)
Trackletfic ¥t (Match Tracklets)

Distance 1

. Tracklet k

if

: Distance x < <
Distance x Tracklet x
threshold
are same D

Distance N

A ADFS #* connected component - &/
tracklet®fvdistance<BifE - Al &fEgraph_t
Hmvertex@EBedgetdiE

Pros:
BRAS 1 EENIT ADEARBID
BEBEREEIR



FZ224E 7T 44 (Video-based)

Why OSNet?
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Multi-scale

- Aggregation gate
-/\Ed I network

7

* = Er_ WEA E/] nﬂ LDtI:I s 1{%
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aAERIRERNSHE

- HE1(E
-MHinception A TURI DSBS

e Residual
-shortcut

(a) (b)
Figure 4. (a) Baseline bottleneck. (b) Proposed bottleneck. AG:
Aggregation Gate. The first/last 1 x 1 layers are used to re-
duce/restore feature dimension.
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F 22 48(Video-based)
Dataset - DukeMTMC-relD

DukeMTMC-relD
1404 identities
(702 for training,
702 for testing)

8 cameras

34183 images

0005_C5_F0017
_X51864

0005_C5_F0032
X51939

0005_C5_F0047
_X52014

0005_C5_F0062
_X52089

0005_C5_F0018
_X51869

0005_C5_F0033
_X51944

0005_C5_F0048
_X52019

0005_C5_F0063
_X52094

0005_C5_F0019
_X51874

0005_C5_F0034
_X51949

0005_C5_F0049
_X52024

0005_C5_F0064
_X52099

0005_C5_F0020
_X51879

0005_C5_F0035
_X51954

0005_C5_F0050
_X52029

0005_C5_F0065
_X52104

0005_C5_F0021
_X51884

0005_C5_F0036
_X51959

0005_C5_F0051
_X52034

0005_C5_F0066
_X52109

0005_C5_F0022
_X51889

0005_C5_F0037
_X51964

0005_C5_F0052
_X52039

0005_C5_F0067
X52114

0005_C5_F0023
_X51894

0005_C5_F0038
_X51969

0005_C5_F0053
_X52044

0005_C5_F0068
X52119

0005_C5_F0024
_X51899

0005_C5_F0039
_X51974

0005_C5_F0054
_X52049

0005_C5_F0069
_X52124

0005_C5_F0025
_X51904

0005_C5_F0040
_X51979

0005_C5_F0055
_X52054

0005_C5_FO070
_X52129

0005_C5_F0026
_X51909

0005_C5_FO041
_X51984

0005_C5_F0056
_X52059

0005_C5_F0071
_X52134
20
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HITHERNE(EEAE

Result Person 3

Assume

Ground Truth Person 1 = Result Person 3

bbox 1
Ground Truth|_bbox 2
Person 1 bbox 3
bbox 4

Result Person 5

Correct rate = 3/4

Ground Truth Person 1

Result Person 3

Correct rate = 12/35

Ground Truth Person 2

Result Person 5

Correct rate = 5/15

Ground Truth Person 3

Result Person 6

Correct rate = 3/10

Correct rate = 20/60 (33.3%)
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Demo Time
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