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Abstract

Person re-identification (re-id) is a challenging task of great importance
in public safety, which aims to match pedestrians across non-overlapping
camera views. Due to the variation in viewpoints, illumination, background
and occlusions, person re-id accuracy is limited. We study the context
information including the temporal-spatial information and pedestrian
associations, propose the co-traveler set based framework and key person
aided person re-id algorithm on partial ordered pedestrian set. The proposed
methods tackle the difficulties in complicated environment in person
research, and improve the person re-id accuracy.

The main contribution of this report includes:

1. we discuss the essentials of group-based person re-identification and
relax the group definition towards a concept of “co-traveler set”, keeping
constraints on velocity differences while loosening the distance constraint.
Accordingly, we propose a pair matching scheme to measure the distance
between co-traveler sets, which tackles the problems caused by dynamic
change of group across camera views. The final individual matching
score i1s weighted by the obtained distance measurements between co-
traveler sets. Experiments were conducted on four different datasets. Our
co-traveler set based framework shows promising improvement
compared with the group-based methods and the individual-based
methods.

2. we propose a novel key person aided person re-identification framework
based on the re-defined partially ordered pedestrian sets. The outstanding
persons, namely “key persons”, are selected by the K-nearest neighbor
based saliency measurement. The partial order defined by pedestrian
entering time in surveillance associates the key persons with the query
person temporally and helps to locate the possible candidates.
Experiments conducted on two video datasets show that the proposed key
person aided framework outperforms the state-of-the-art methods and
improves the matching accuracy greatly at all ranks.

Keywords: person re-identification, temporal-spatial feature, co-traveler set, key person.



T B0 2B T ettt 7
ISR T =00 = 0 OO 7
L2 AT NFETRTTTIE S oot 7
1.3 AT NEE G EI PR SERTFEIR oo 8
LA VB TSEEERE oot 8
G FE AT NFEARIIIETT oo 9
2.1 AT NE AR EIEIRRE oot 9
2.2 ZRTETAE oot 11
=% 3T Co-traveler Set IIEETRAG LM ZEAT N A oo 13
T =TSO 13
3.2 MEEZH T COrAVEIET SE...veeeeeeeeeeeee et eee ettt ettt e e ee e e 14
3.3 3T Co-traveler set AT N B UAIAEZLL .o, 16
3.4 SZEGEGEETL ettt 20
H V% HET Key Person AP AT AEEIIAT NE IR A oo 28
A1 HIE coereeees ettt ettt bbbt 28
4.2 Key person: & I voviviiiiiiciceeeee s 30
43 FET Key Person BIAT A BT covveeeooeveeeeeeeeeeeeieseesssssssssesessssssssssesesessesesssesseee 31
B4 SEIGTLAE IR oot 34
B.5 TRFEIINGE (oot 38
BETLEE AU T IBEE oot 39
5.1 T AFIGE oo 39
5.2 FRIREEE oottt 40
G OO 41

2 i 42



FT—E 40
1.1 AREREEN

NI AR BN RERAE S 2 —, TR RSk
P N T~ 38208 . BUFHLG. Zaf. 288 s,
TR 2 AR I A 3L 2 e p e 4 R R AL B
FA%R S W 2% 14T N R HOR A DU 3 Bise N\ H br i) A SL 2 e 34t
RPN B O, R, OV E S N I HRARLE 1 (A
TR, R TR RIRTE . B A St 2 i 2 SO B 2
A, R A PR BB R

12 T AERA BlREE X

A1 NE IR A A SRR AL W2 2 AT N BEAT UL AC N P 2 )
7T, BB LRI IXRE R R, 2 AT AL I A A AR IR B
17 8RB PP BRI AR AEE L ? 7,

M 1999 4, BEFEN B AT NE PR R TR 5, Cai M
Aggarwal [1TKFER 75— R TAT NERBR B CE. M 2008 FiL,
AT NE R A RS2 21 7 Mok 2 o0, 2 55 IRE N i R
BN BRER 2 o IX AN )R S B R R I B s AT LR 45 T A
JRERl: — R A 22 A A S A BR O I B R, XA 32 4 T H ) i i
TR R SRR 2 KR /N B IR T % T B o) 2 PP 545 Sk 1) 22 2 i
A TIRKEIRTE, Bk AT NE IR 7RG 0.

AT NBEEAR, A7 NFE IR AR 2R e 5 3L T B ERAT
N FE T BRI BRI 35, 5 TAT NBIAT AT Siee A
FREER BTN . AFE g, 17 NEIRAE RS A B



TH,

1.3 ITAERAE MR

A7 NE PR i 2 — AR5 R e B Bhs 4RSS . AKX
B, MR BB H AR A TA) AT e st = il o T 2 94T N Alfi T
FIIRZ N, Fnl e &7, BRI, 5Tk, BT TR
(A% RG22 ek R D RN Sk &R, HARG A I iiE H B
ARELESXE, HHERIE M A T2 E X . 5555 kM
2% BAT N RN HOR 5 R AL T WA I 2 5% 2% 1) M 42 X 2% ) 47
N BFR RIS R, (H52 i T R R AR L 254
AR TR B 22 5 R JE AR L 2 . BB E A AT NES
Z5E RAKEFE L BT NP B B AR AT N8 ™ B4 1]
A, AT N E VR BORAIAT V22 3 DL SRR PR X, 3 AN FH - SEBR 75 3K

1.4 3451

AN T ETARRAT NE AR BB S 70 TAE, E28 —FEXAT
NE S A AR 5 =0 ) R0E LU N HERI PR AT T4l 28
ZEAT N E I I SRR AN BIE AR EAT T B RN E T AT
E; =N T HT co-traveler set AT NERAE S, Y5 PHA
T 3T key person MAT ANMm/TEMEIR B EIEEL; &5 —=x 18+
Je FATE] BT FE 34T Je 5 R0 AR R I AR AT TR,



FE ITAERMNHAR
2.1 ITAERANEZLRE

H AT, 47 N R [ R AR 78 5 B A7 N AR AT B I [ 5
WA RISRAR S Al e A Bise, Bl 2 5 BB Sk AT N AR AR A A5 A B
FERAAAAEAA, T2 BB AR AR E B ST A A o BB R ) o 11
xR ACR AT N AR R, H 47 AN A SOURT R Ui (0 538, i) e
AAFEINE 2%, A AMRRFAE AT L ARG A v 58, 75 23R BUCE N
EREATE RS E RFIE, PRI, DS YRR ST .

BT I TR) i R R B e, BRATTA AT AN B AR i) AP SR R A —
MR G, XTSRS BAD IR, HER 7RISR BN R
UGN, AP D B E  FH 2]

17 AR (Pedestrian detection): K343 4T N B iR A1 18 % 5 2
AT NASTI AP B8, EFR T T ai B A #8147 NAE BIE v E IR
AEERRIN . TSEBRB A, AT AR AT N =R 5 B EZ T
TR, K5 72 2 Hae s i AR A PR 2 . Xu[3]F1 Xiao[4])5 N\ 7 A 42
LR, BAT N T N BRI EIRE G, 46/ 7 55LbrMH
28R

RAEM AT N 4538 (Pose estimation & Pedestrian segmentation):
H AT ARSI G 2 72 B3 AT NS R 22,
BB RN LS [5-6]FAKEm ;. BT HEE RS —# 01 5t
R, T SRS 2 547 NFFERTHE, B2 00 v 26 7=
AT, AT N2 EI[7-810] MR RARE _ERBRE ST Wu 9]
E N BN AT NESF I T NE R, fi5H
EN T RS EBEEEL . BIREEMTIRIT N o BB T DA
RUHIEE G 2SN s, (H2 iR ES it fadEdg il
PSRRI, BRIV 24T NE AR BRI SLtix A~ 3R



FFER BN (Feature extraction): $FAFHEEUE 1T A\ 1R 1) 57k A B 2
R A, W H AT N E AR B E VR R 50 T R AR IE R R
T AR AN A A 5 72 Ve iz B R G L SR, BITANE
R VL S Th ) 37  Farenzena[ 10155 A\ 45 & ANAR S5 M B3R PR ATFE X
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i-LIDS MCTS HHE&: AL LA 1B A #0288 ar i E B,
i HAR 247 NAEREZH P 1) 23 (R AE o7 B 7E B AR LI &R kA T A8 1k,
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P 4.4 PRID2011 $¥a 4 AN [FIREE 23 18] 7 1525 43 8s = 1H) key person



Kl 4.5 fE7x 7 PRID2011 £ e E— kil 36 H IEHUT) key person,

DA S ABATIN L FRREAR RS . B35 4. 1E gallery SE& H HSLILALAT A
HIHEFPE . FRATATLUNE FREH (a) G 147 NLE AR 25 0] 5.2 5
B IR, YI1EN key person #IEHUH K, #4047 N\ No.67 7E GOG LA
J% DNS FEIE 2 8] H # 72& key person; (b)AS [ RFAE 25 [A]IE EL 1 key person
KEA RAFEI, Ui BAAS FIRAE 2= (B ) B s (¢) IXEE key person A&
AIEE ), A IFERAZAL B A 1 B S0 RN 02 M UT e B ) e FE DT BTN
IX ML key person [ IEAf VG HC A& BRATTHEAN VA HE LR 1 367t o

o n I I n
e
Person ID 107 61 67 63 98 194
GOG 0.7987
Feature Score  GOG 0.8388  GOG 0.7047 GOG0.7724  SDALF 1.0 GOG 1.0
DNS 1.0
Re-1D Rank 1 2 1 1 1 1

4.5 PRID2011 %i#a 4 FikE B r o NonE K
442 5 State-of-the-art F3EXTEESCIG AR

BATTR A E A TP AT NWAT B L 1 Givt, S5 SRR AT AW
WA —ANEEMVEEIN, I HAT NRATE DT M EERIE E
AR SBT3 0] o R F TR A3, RATTARBRAT N B S AT 36 77 m) b i
XN R TEE . N T NHFE I BEVEHESR, FRATHARYE AT A 2558
R EREERE T AENZSH UL L BT NI LA il key
persons, T CYBJ-G #4147 AR S F8E L PRID2011 £ 4
BLHE 1y, Rl PRID2011 £ 4E ERATRE Z 8Nt = 0.3,L = 4, CYBJ-
G HHEERMN K ET=0.1,L = 2.

EZR 4.1 PEATRER TH BRI T key person I HEVEESE 535 T2
LBE Je state-of-the-art IFVEMH LB FIZE R, LW SIAGRER T 3
5k B4 ) 51% SDALF, Salience, LOMO+XQDA, SCSP, DNS, GOG LA k&



T 2B 15 DTDL, PaMM #11 STA.

Methods PRID2011 CYBI-G
r=1 =5 =10 | r=20 r=1 =5 =10 | =20
SDALF 6.4 24.3 32.7 44 8 32.2 57.2 69.8 79.9
Salience 25.8 43.6 52.6 62.0 40.8 64.2 75.5 83.4
LOMO+XQDA 39.0 68.0 83.0 91.0 67.2 87.4 91.7 95.2
SCSP 12.7 32.7 51.0 66.0 21.7 39.1 50.0 67.4
DNS 38.4 66.6 79.0 92.1 58.2 84.2 91.5 94.1
GOG 59.2 79.6 89.7 95.6 76.6 94.2 96.9 98.4
DTDL 41.0 70.0 78.0 86.0 - - - -
PaMM 45.0 72.0 85.0 92.5
STA 64.1 87.3 89.9 92.0 - - - -
Ours 81.4 96.2 98.7 99.7 89.4 98.8 99.9 100

® 4.1 FEHMEET Key Person FIEHELL 5 H AW L LB 45

MR LLE H, AT B EIVEERTA 1 rank=1,5,10,20 L LL AT
FBaMEIELL I state-of-the-art I EIEHERRACH T 7£ PRID2011
ByEsE B, Rank 1 [HERR RNy 81.4%, ELIEAEEE: GOG =i T 22.2%,
bR B0 STA B T 17.3%: Rank 20 FIUERRIZRE 99.7%, RHEIH
SEHIR AT NAERT 20 24 IR O 4 JEH IR 100%. 7£ CYBJ-
G ##i% I, Rank 1 FIHERIRZE 89.4%, LIERBELEEHT 12.8%;
Rank 5,10,20 FEIHERA2R 7351 /& 98.8%, 99,9% LA K 100%, R LS 154 B
1T NAE BT T4 IR 2R BT 100% 1 o LA 526 R BHFATTHE L R 55
EAR KR FE bt 1 28 AT N B RO SRR A 2R

45 REFEING

ARBHR-H T M AT NE IR EIEESR, 20775 D MR B
HAT N ST, 3 HH 3 TS A OB B T 2R 0 3, FRKAT N RIFRE
PRI 3 2 ORI Bf 2 R B I ks 3D B —IR3E H key person HIHES
Feb A FAT NFE IR FC, FIH key person IR 2 MERFIE R €A H
FRAT N o SEBGUERH, 3T key person Mk 74T NEE A B U0 VA AESE 0]
DR KFESE b oA NS IR R 2R .
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5.1 TERSE

AR 48R S W 2247 N EE R ) i 51 S 1 AR A 2 (RT3 1
P, RO EHE AL A USRI TR, TS| T V2 AT 5T B
AN, IXANAEHE B A PR A SR A ORI . AR
117 A7 N EAR B ATIIRE o RIRE AT T PR GURT S i) L, 51 a5 35 45,
RHVZAS UAADGIRZ R, BERZALTERE, Bl brid i PSR S%

AT T I A5 B R BB Sk W 28 AT N R )R] R AT TR
AN TE, AFET RS B co-traveler set & X HIHE H DA R ZE 1%
NS SR . ASCE R T AR GRAME BAEAT N ) e
FINHIAFUE B O AT N8 B335 5 285 SCRMIE 20, R R
R PR R B, MR TE AT N TR BE S 20, AT R 5t R A S TG st
N co-traveler set IR, AR HUIG N | AFAERERH HAR4T A
o, T B PRSI ORAE 7 IX MO S SR N R FFARE s ) — 7 I,
BT co-traveler W HER G UL HC SIE 70 Ik 1A% G AR 5 2 R REAZR B 5
AR A B AR B0 A (B A7 B R R AU I 5 5, Fmr AT N RERI 5
FAG L BB FEME o Hok, A i@ AH A EARHL N 28 TR AT N BE& fd
D HIRERS, FFHAT NHEASEARHL T2 DX A ) I 21 S AT N sk,
AT N AR Y B A B RS cER, 7 SN TE] ) Fp 9% 58 8 57
Fr8e, i I 4 R B AT N A ORER s 1 BT AAEAT MRS )
FUEHAT Ve, R B AT B I AR 2 R R E E N
key persons, HHT key persons 7% % VLHC H UL BC IERA 248505,  FRATTAT
PAFIH key persons [ E 1R 7| DA 2= S B4 Bh HA AT N 3EAT AR 7 .

AR BTN 2 E BRAT NE IR B R T & 54T N ER
Al EEZR AT A ANBA BRAE B, 515 58 2 1) H ArAT AR A
AT NS 7 B 24 200 REK, AR B R B 400 I $ A8 S X 4% Hh £k
FEORHRHIARE I, MM B F S0 B 2 B RS B 9l AT A AR



LRis T, B S EAT N R RHER R .
5.2 ARKRE

AR SCAEFE T AR 94T N B0 [ L EEAT TR ANRIBEST, 3R
7 S RIRRIA R, BT 1 LT EYR S R 1 A L, AROR
WL CAER 2 AELUR J LA T T RS20 4T -

e Bk TR BUR AR BEARRFAE AT N TA . AR A
Wi, AT N B ARFFE A A AL 5 AL S BB I 21 70 B SR HH AT AR
B, B2 A RS S S S FE AT S5 A TR 52 L o) TRl Q183 ) 2 1) 4 B A
B N ER B GE TR 5SS o X SRR (E S5 AR T DU RO 9 0 H
PRAT NEAR B IR 2 o ARACRE I T b 38 L Aty MR v 28 Re ML AT it
B B LA AR AT NSEBUBEARRFE R R, SR Ja 3k TR S AL AT R
> SEILULECHER -

e EE T F Be HARBRARRFIE AT N BRI . B Rk
Mg, 27 N H B E A B B B AR B SR, A, £
I RWNER 7 SeEpcs NI CTNSCSIETNEREE Tvive LT EPS N =S @
AR E R RARRRIE . BEARAFIE 1032 AT & N SRALSE LA R
WRZH, Rl—ErmuE N, e EMKIAT NEIrEE, BAE
S SR R AR AE 1, AEAN R BRAB SR TR AR E 1 RS H AR R A A 5 AR B
P, R B H AT AR R e A o 7 2R UL AC 5 7 SR s s IR B A28
RO, w] LSRR A H AT N BRI HER R

SR B TR A S R E SR BRI R 2 5] o B A Rk 22 KA
17 NEE FERRIE 58 G, IR 5 S AE K B B I R i BRI S B AT
FE R, JAT TR X 28 S5 M B TE AT SE B FR AL S5 D7 TR AT T, 42
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