5513 B 2 W] OB R & ¢ M Vol.13 No.2
2018 4FE 4 H CAAI Transactions on Intelligent Systems Apr. 2018
DOI: 10.11992/ti5.201607010
[ & tH R bt : http://kns.cnki.net/kems/detail/23.1538.TP.20170626.1739.010.html
— s > . = Nt =
BirBRIARRIAY SRESHUEES
WA AL TARER FNE I
(LB TRHEAKRS & FBE TRFR, L% 201620)
O BG Sk BRI R 25 Sk W S0l Fp — A R 5 A7 R P18 S 2 TR R, ) R A5 A 3 O g )

PR R DZME S R S . N IR SCTE R UL 75 O 2 Rl L, 357 T —Fh TOTH I Sk, & N 235t i Ak
ALY B R AR B 1, T 5385k EARTERIN . FE 4D PO R A 60 I, i A e 0 4 52 3 B IBCRAE RN AL
PEURALACBE, F T4 S AR A ) ) 2 A 50 0, R AR . At % s 4R IO B8 1) R e A ST e B 2 A
IR B R REL . B X VIPeR A1 ETHZ i FE b i 81 847 23K B AR PRI SE 5, HEAR 58— 19 (&1 A B IEAf DT RC A
BT 50.5%. SLHESRRIA LIS T 8P R ILECES R

SRR JUALY TR B85 AR U B i ZRFERL G BRI

FESHES:TP391.9 XHEIREL:A XEHS:1673-4785(2018)02—0269—-12

W35 g B, HE, TR, & BIREmIARH MY MEEEEMNEER). B RFEZR, 2018, 13(2): 269-280.
F5| &K CAO Wei, HAN Hua, WANG Yuming, et al. Target re-identification based on optimized diffusion distance[J].
CAALI transactions on intelligent systems, 2018, 13(2): 269-280.

Target re-identification based on optimized diffusion distance

CAO Wei, HAN Hua, WANG Yuming, SUN Xiankun
(School of Electronic and Electrical Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract: Target re-identification via cross-camera is a challenging problem in the field of multi-camera surveillance.

How to get a more accurate distance measurement algorithm is the key to solve this difficult problem. So, in this paper,

we established a new measurement algorithm without training based on extracting more excellent features to do target

re-identification, which is optimized diffusion distance. On the basis of high-dimensional diffusion distance, Gaussian

pyramid image sampling and weight optimization are added to improve the discrimination of similar space vectors and

increase computational efficiency. The final similarity measure function is established by the second optimization of the

high-dimensional diffusion distance. At last, we do numerous target re-identification experiments based on databases

VIPeR and ETHZ. The matching rate of rank first image can reach 50.5%. The experimental results show that the al-

gorithm proposed in this paper has good performance.

Keywords: optimized diffusion distance; similarity measure; multi-feature fusion; target re-identification
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Fig. 6 Matching figures
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Fig. 9 The performance contrast figure based on the VIPeR
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Table 1 Comparison between the proposed algorithm and
other feature-class algorithms

ik R=1 R=3 R=6 R=8 R=10 SCHik

16
SDALF 19.77 36.56 41.78 4582 5078 CVPR2010"
28
CPS 2032 3742 5023 5236 5634 BMVC 20107
29
cLDFV 2142 3833 4442 5642 6023 ECCV2012%"

10
SCEAF 2536 41.55 52.66 57.65 62.14 CVPR2013""

[30]

eSDC  26.77 44.24 53.38 58.66 63.56 CVPR2013

31
HSCD 2932 4556 5745 6145 6555 IECAS2014""
Diffusion A3

. 50.5 71.22 84.12 94.23 96.24
Distance

WAt 1 RRAE 2R L X . SDALF (sym-
metry-driven accumulation of local features) J7 {:7E
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PEEUHT 55 73 FIAMR B AR RS0 KT FIRES 3 &8
1P EEAR B T wHSV | S5 KRR e B0 X Bl R 8 5
SPGB Al R R B A T IR, S
Er VL EC IR E] T 19.77%, XA )1z a2k
I PCIAAE T AP REE R 57, (AR B i ik
R g R R B, AH LT 3, A8 SCTE IR B
= BRI AR M 5 WL ; CPS(custom pictorial
structures) J7 7 DL HAE T RENE AR T A A28 +4) K]
AR A AT R TR, BB B b B BT 55
FRAE, DCACRIAE] T 20.32%; eLDFV(encoded local
descriptors fisher vectors) 775454 SDALF fifi
Fisher |1t 2 it [51 15 1Y 5 BE ARG AR B, DEACAR X
BT 21.42%, {HREX] T B f SR AN AR 5 2 s
SCEFA(structural constraints enhanced feature accu-
mulation) J5 75 B AR I T Gabor SUHEELA Y ¢
SRR AR R0 XS i) DG €8, DX BRARR AR 1) 32, DR fC e
KENT 25.36%, HEZRHE AR R R R AR eS-
DC(effectiveness salience and dense correspondence)
Ik 2S5 SDALF LU AR M 2= ) iy L 5
HART A HRRAE, VLA 3] TAR & 1 26.77%,
H IR R Bk 25 SRR B B R R i ek i s RIS TR )
HSCD(hybrid spatiogram and covariance descriptor)
kg G T 7S (B B RN IX B 007 22 AL 75 i 48
TH#R, I BN Z AR R MG I g 2 28 5 kb
PRSI GE T ) i, 33X 5 v R R A F 2 B
1, 193 T 29.32% BYRBIA, E R 2 Ry
A kA ELF(ensemble of localized features) 5
P HR AdaBoost 4328 4L USRS AR, XA
IrEFEAT R T 43 288 R UL R, FOMRAUL
11.36%; ERSVM(Ensemble RankSVM) J % fil
PRDC(relative distance comparison) FHZEM, | FHAH
XTERESHEF 1Y SVM 73 2 4 4R 1L 2 A R4k ] 52 A
0, WO AT R AT AR I W, (BT
iE 77 AT 75 E ek ; LMNN-R(large margin nearest
neighbor with rejection) J7 LA FAH X A 25 H g
() PRDC J73k, i T RIE R348, TERHIE X
TH7 1 R R 2k

B Sk, PR R B AT 12 HI(histo-
gram intersection), EJ7 K58 X%, 5 —Fh Ak
TR I OC R 1Y A% R B, fift bk 7T L AT AR K
FE B S5 ARG B0 43 28 B ), T HLJ2 T R 1Y,
BTz R, I 2 B AR FEaf A S, D fd
Ik 47.38%, B, i@ ESCATR, RS,
B S A LRI 2R A DL 8 T B A —E AL
P, MAF R, A SCEETCRTERHIERIE SE IR

JERIEXT T, H 50.5% RVEECRATIR HAT —E 1
PeFo s LA EOC AR SRR EXT L
LR, ASCHERT VIPeR EUS Y HELAL I, 7
S T3 TR REAH XS HEB, 3 PR AR SCRAE BT
AR AT B RS T ARY A
x2 ANEESHMEBESXERNMERLLE
Table 2 Comparison between the proposed algorithm and
other distance metric-class algorithms

ik R=1 R=3 R=6 R=8 R=10 SCHk

[32]
ELF 11.36 23.15 35.58 39.96 43.65 CVPR2010

ERSVM 1438 29.32 40.98 47.89 50.60 BMVC2010"
PRDC 15.65 3024 4236 50.26 53.68 ECCV2012""
LMNN-R 2122 37.25 53.69 58.98 64.48 CVPR2013""
COS 2256 47.31 67.63 7455 77.55 CEA2011%7

21
HI 4738 6745 8243 8621 87.54 CVPR2015""

Diffusion s 7127 8412 0423 9624  AXK
Distance

432 T ETHZ #3% FE Fh 4R

ETHZ 045 1 02 A2 s B S AL P 3R U 1
&, ETHZ1 £27% 83 1~ HFRMY 4 857 IKE{&; ETHZ2
5 35 M~ HARM 1 936 MEIEIS; ETHZ3 115 28 4
IR 1762 WG . AR SO A X 8 AR S i
TR, R BIEAR SCR L Ay 5% B B IE S
B PEREXT . FEBGE R, DG BRI RO R T
4T P ARG P H, ARy AR R /N . AR
AT B AR B WTEC, BT LUK B AR A N LR
3.

1) PRI BT (single vs single, SvsS)

2) Z WU FLT (multiple vs single, MvsS)

3) Z WX Z M (multiple vs multiple, MvsM)

AR AT SvsS ., MvsS |, MvsM A5 T [
ARV 0 B bR AR A R PERE, HHRL A CMC 4k
FEnrE 10 s

EEN 10 1, (). (d) 43 3f0% ETHZ1 Bdl4E T
MvsS Fil MvsM [PERERI; (b). (e) 43llH3R ETHZ2
BHEE T MvsS Al MvsM IPERERBL; (). (f) 2351
£ ETHZ3 B84 T MvsS Fl MvsM 14 fig
B, R ETHZ $s 3 b i se g gl DL &
B, FEANIA] ETHZ R, AR SCH L A8 VT BekS B 7 18
— AR5, ETHZ1 h, 7€ MvsS 1l MvsM i
T, ASCEIELE Rank=1 BIHGAR] T 87% #i47; ETHZ2
d1, AE MvsS Fll MvsM i T, A< SCEEAE Rank=1 [}
SRR E] T 87.5% F1 93% £-A47; ETHZ3 H, 76 MvsS
1 MvsM T, A SCHEIETE Rank=1 B} 4351388 T
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Fig. 10 The performance contrast figure based on the ETHZ
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