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DEEP LEARNING BASED PERSON RECOGNITION
METHODS UNDER SURVEILLANCE CAMERAS

ABSTRACT

Person recognition under the perspective of surveillance is a key research direction
in the field of intelligent security. Efficient and accurate person recognition algorithms
can play an important role in scenarios such as public security criminal investigation
that need to track specific targets. However, the pictures taken by the surveillance
camera have complicated background information and noise interference, which makes
traditional people recognition methods unable to effectively recognize them. Compared
with traditional person recognition methods, deep learning methods have greatly
improved accuracy and robustness in the field of person object detection and
recognition. Therefore, person recognition methods based on deep learning have
attracted a lot of attention.

This paper improves the single modality person re-identification and cross
modality person re-identification from three aspects: convolutional network structure,
ranking loss, and identity loss. Compared with the original method, the improved
method has improved accuracy in the person re-identification dataset experiment. At
the same time, based on the deep learning method, this paper designs a set of people
recognition system from the perspective of monitoring, and provides a feasible solution
for intelligent security projects. The main work of this article is as follows:

(1) A mid-level feature expansion method based on representation learning is
proposed to alleviate the problem of overfitting the convolutional network model to the
training data set in single modality person re-identification. In this paper, the
convolutional network model is modified, and the middle-level features are extracted
based on the backbone network for grouping and pooling operations, and then they are
stitched with the high-level features to output. Experiments prove that the proposed
method can effectively improve the generalization ability of the model and improve the
accuracy of person recognition.

(2) A cross modality person re-identification training framework based on metric
learning is proposed, which improves the problem that person cannot be effectively
identified under poor light conditions. This paper uses a dual-flow structure to extract
person pictures of different modalities, and transforms the feature extraction module.
Based on the transformation of the network structure, this paper proposes a cross
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modality dual-flow hard triplet loss function to improve the ranking loss to improve the
training effect, and uses the focus loss instead of the traditional identity loss to improve
the learning weight of the difficult samples in training. The above three methods are
tested on the RegDB dataset and achieved excellent results.

(3) A set of person recognition system from the perspective of monitoring was set
up, which verified the feasibility of deep learning algorithms for intelligent security
projects. The system is built in an indoor environment with multiple cameras and uses
YOLOV3 target recognition algorithm and multiple recognition algorithm to perform
person target detection and person recognition, respectively. In order to ensure the
effective operation of the system, this paper not only designs a set of recognition
processes for multiple recognition algorithms, but also designs a multi-thread version
recognition process for real-time requirements. The system collected and produced a
single modality person dataset through experiments to provide experimental data for
the middle-level feature expansion method, which verified the feasibility of the person
recognition system.

KEY WORDS: deep learning, person re-identification, representation learning, cross-

modality, hard triplet loss
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Figure 2-1. Convolution calculation example
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Figure 2-2. Convolution calculation example with parameters
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Figure 2-3. Maximum pooling example graph
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Figure 2-4. Tanh function and derivative graph
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Figure 2-5. Sigmoid function and derivative graph
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Figure 2-6. Schematic diagram of classic detection algorithm
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Figure 2-7. Triplet loss diagram
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Figure 3-1. Person recognition process diagram
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JETRE—A N Wk 3-2 fivR, XL IIZR)E 1K Resnets0P#IHT 3 4 Layer [
i 4 AT TUZE AR . BT DL A I o A X A A R AR AT R R T A
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TR AR E VPR A AR ¢, A, BT 5E B Skl AT ), X3k
FRAEAEAE 2 2 BN BRI TP, UMK AR R SAFEAT AARE AL, HLA
A HEER L TGO, BAR BT NERTTE, ARG )
AR EFARAEZE R AR RERIHSE BT NRFIEAR AL 5 S, DR THEEA
TR

()R A& (b)RHERT AL B
(a)Original image (b)Feature visualization diagram

3-2 FHESURE
Figure 3-2. Feature sensitivity diagram

ANAAT NETTER BRI IR 4 B i — skl H An ks I B2 an il Hy
K WAT N MOBN 28 53 1 25 1058 B 6 RR R 28 A S v 3R B AT N R fiEm =
{my,m,,, .. my}, BEAHSIREERF R = (n,,n,, .. ng} (p Xxh
Pt AN FRAR AN EO 3EAT 0T B, 0 SR A/ PR B IR B — 8 B AR, AT
AT P ORI M, IABIRHERE R = (1, ) gy} (SRR B/
PR HIRAR, v NIRRT B R LR . [R5 & BI7E L bl
SRS ER, A BN AP E R ASELeK, BB
HIHLE HH Q AT AREIEm, SN L I Kemy, | Bt plim, @ AR EEAT IR,
WU ESRHERFAE P T (R HE gy, T BRI AR A R ) 5 J W
51
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3.2 L&k K s

3.2.1 4EEUE

O~

Convl Block_Convl_1*1
\ Block BN_1
Maxpool Block Relu 1
N} N
Layerl_Block_1 Block_Conv2_3*3
Layerl Block 2 Block_BN_2
Layerl Block_3 Block Relu 2
N N
Layer2 Block 1 Block_Conv3_3*3
Layer2 Block_2 Block_BN_3
Layer2_Block_3
Layer2 Block_4
\I/ Block Relu 3
N
(ML E (b)Block&5#4 B
(a)Network structure diagram (b)Block structure diagram

& 3-3 ML LE1E LA K& Block B

Figure 3-3. Network structure diagram and block structure diagram

BT RAL 2 ST 1 B 42 X 28 B0 28 T HHiE B ) Bl e i S B SR kAT
UIZRR, RIS T 0 T 0 S B B A 22 WY 2 A 7R 2 A7 AR B I UL IE 19 el e,
S0 X 2% F) SO SR B AR A . AN SCRAT N EE R R 28 SR T A T
2% ResnetsOPPIIIE, 454 Yu 55 NP R R HAT R0 R AL B
A, SEILE AU N AV R AR SR o 3 0k 22 4 4 v 1) o 2 R 4
BEATAGE,  PASESRAR IS A AR R R B RF AR 1, AR 5 25 AR X 2 A 7 o . A
Kl S b AT B AOR

1A AT NI P TP AS 208 2 AL, A SCEE SR B T 25 1)
JERFAEREAT AL FE, K b B ) o R ARAE 5 i AR AR REAT P AT H AR A B
RN AL AR T AT N SR AERFAE SE SR L, 50K Resnet50 W25 fif i~
IAbE, fRE T Resnets0 MIZXEEHIMIMRERFIELE M, IRE LW 3-3(a)
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o Fit Block KRR ZEM T A 4R, Block IIZ5H NI 3-3(b) s, 3t
A 3NERE, AN EREESR#EE BN EM Relu 2, &5 — DGR ERNM
thdezeid BN )=, f5RAMINELE Relu /=,

\?

Layer3 Block_1

Layer3 Block_2

Layer3 Block_3

Layer3 Block_4

Layer3 Block_5 GMP

Layer3 Block_6

)

Layer4 Block_1

GMP

GMP

Layer4 Block_2

GMP
Layer4 Block_3 | | | |

J FC FC
T JZHAE HERE AL

i
& 3-4 M BRE

Figure 3-4. Network modification diagram

RGNS IE B 33 DR H2H 6 il 2 FRIE I RE 7, BT DA T 3RAE
R EE SRR M AT E T S BRI . AR SO SR FH R B2 AR M 2 1 v 2
FRAE, Kb B iE I Al sk g 5w B IE g T RS, 3 B T R R
fES o HEAT S0 1) DR DR R v B SRS R R R AR AR 2 0 B G R R AR
FAEMRENE, BANZ SIS IE S B A HE6E 7). BRIk 1 3 3R BUT NIy
HHREAE, AR SCRA T O 2% T JZ R AESEAT A BRI A0 . W 3-4 B,
Layer3 Block 5 , Layer3 Block 6 , Layer4 Block 1 , Layer4 Block 2 #I
Layerd_Block_3 M) 4iF B 26 AT 42 @ & KRtk , 2 J5 %% layer3_block 5,
layer3_block_6 43 —4H, layerd block 1, layer4 block 2 43— 2HiEATHE4%,
HIMNAERZ AT e 8 E, Ba A layerd_block 3 HEATHH%, 19 EIHZ&M)
LRI I 2 Hh H
3.2.2 WL&IIZk

— MR FE P 2 P 2 B TR B R E BRI, BURERR/NE

S X 25 ()1 G, A8 FH 2D R 1) B N R X 2 A TR s s ol X 8% 7 AR T LA B
R, WA ARE DT N T RIS R, E TR G A R I SR A SR FH O
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TR I7, el AT SR, )G FE R e AR5 AT A A0, fH It
IR BN E SRR

X AR SCR 2 FIE R 2 21 SRS AT M4 (11 2k BT A 40T ImageNet
HAR R ZRd 1) Resnet50 W28 51 8Y, FRAKAR 3.2.1 17 i BLER G HgH AT 508, /e
X 0L B i AR N Market1501 $4E £ rh 31711 25

F ARG E B ) J7 2, FATEFEEH Adam AL BT
W HEAT AL . Adam AL T:45 & AdaGrad A1 RMSProp W Fh AL AL B
o FASEILER, R, MNAAEFRRDER A, ERZ TN EAERA
TAEME R AR TS A 2 o Adam A4

m;y = 51 Xm,_;+ (1- .81) X 8¢ (3-2)
Ve =By X v+ (1—B,) X g? (3-3)
#i e
-8 34
p, =t
“Ta-g) (3-5)
0, =0,_,—lrx m 3-6
t — Yt-1 (\/9—t+8) ( - )

L, me, v WA— ST EDF &, B, B, NERE, M, DA%
HEMBIEE, ¥R, e MERT LR 0. fRIEXATLIE H, Adam
RALEE DT LN—F R s s AT, BA RIFREER.

HRAEM ISR B, 2% R BTSRRI P 2 JE W E 2. ik
BB T AL RS 2 SRR (TN BE /1. BRAIT25 e AR G A8 SO 2k s B 5
AP NERAI ) TriHard Loss 45 2k bR £l A FH SR I 28 HEAT 25, 2R 2t
T:

exp(x;)

Leg = — Z yi X T (3-7)
=717 S exp(x)
L 1
= X
HT batchsize (3-8)
max(0,—1 X (mindg, —maxd,, +¥))
neB pPEA
a€batch

LA =qa X LHT + ﬁ X LCE (3'9)

A, g RTINS R,y NE SR A, vy N NEOE R BRE S5,
Batchy— N 25 75 B R IR E ISR G, batchsize R 7x N — > Batch ] K
AN, aNEERAT N KRR AE, ANBatch b 255 5 a ] B 4T N B R IE 4
&, BANBatch 35555 a M HE AT NEI R RHESR G . a4 Al A8 XAt 2k
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Jo Tri-Hard 3K IR don AT N B afRHIE [R5 50RE A B AR RFAL 1)
=4GRV R

3.3 LIRS NN

R T BIE 3.2 TR I, AR S RS A bR AR IR S ST AR R
B, JFRAEBIEEM T AR B 925, XT B 9256 25k 0% S2 6 LSS IE HLE A 2L
!
3.3.1 SEIRIME

ASCHT 5 1458 AR 45 88330 AT 2R, A S BC B 4N R .

H

# 31 LRI
Table 3-1. The experiment environment
SR ZHUE
ehs) i7 7800X
R SIES 3.5GHz
LR GTX1080Ti
GPU wE 11G
HE 2
LR DDR4 2666
WA B 16G
= 2
BIERS LS, Ubuntu16.04
IREE 7 S HESE KA Pytorch0.4.0
3.3.2 HiRE

Market1501 %445 & i Zheng 25 AVOE SR AT N B SE, A%
At 1501 MAFEAT NI 4R, W Bl R mite, HhERAAE
il 3-5 fow. ISR RS 751 M7, A 12936 KK . A% TS
750 MT N, A 19732 KK . RANER query ST, SCAFESNIASEH 750
MTNEFANTAG L P RENLE R — 5k E BN query, mZHANASH 6 KE
F, 5 3368 kK . XEEEIEAEH 6 MRECSLTEERRE T ORE, I
2015 S HFs

NT A SIS R 5N Rz AR, AXETENDBAGETHIET
ENIAEESE, SLEHE 11 RSO, ERILHE 3 SR G Sk
BEATH PR . 25 RE BIIRAESVEA S R, AT CSC A DA AR B . X R
ARAERS LRPER L i A, B 10555 sk IS R UG . R R GG E A
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JRN YOLOV3 B Atk arill, Hebrt 10087 > Hix, HA&idimigits
AREFR 76101, A 1745241, RS AE — Tk R AR SR A .
FANK 11 R, R R IARAE R, AN BRIE B A IR 2 R AT
NP 2 5B A U 45 R A 2 1R

o
:

AT el

&l 3-5 HIRELHIA

Figure 3-5. Dataset instance diagram

3.3.3 LI BB

N T BSUEAR G NP A I R IR, AT T B R
VIR EE 4 A N TE s o A OB NAR e N IR A 7 v, A A )
b W3 3-2.

NIV T 1R 3 Tl W ASE ) C++FFIEE Dlib FITRE 22 S RA, 1
LFW $dE 5 7 =ik 99.38% (1 ik iff 2 A AL AN Zhang &5 A& H & 1TH T AR Aar il
) MTCNN 4% . MTCNN 1 3 /NMEAR M4 DA 7 s+, i ARt il # A
FREARFAIE R AL (R B) 32EAT

# 32 NREEFNL

Table 3-2. The comparison of face recall rate

Jrik LRIIPN oA AR br ZHE
Dlib 1098 7610 14.43%
MTCNN 1914 7610 25.15%

SIS RERY], FEAFEIRBBCR, SR AR A SR, AR
HIE 4 2E 30%HANEEIL S, RILZAERA HRBIRBRERTEILT . FI/ER
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PERLA N NIRRT B, NSRBI TR BT R 2 RCR . Hon] g5t [543 A
MR

(1 MEEMA N RAIIE B E SR 2 IR A5, el ie, nd
H br b B i 5545, AR LA Bl s A B, AN g2 B AT AR
TIRIIESR

(2) MM N EIER 2 S IA NIRRT R 25Kk Hb
IR 5l B2 60 e SR AR S B ARG IE B I A, i M A AL A T e T 2 R SR A
HERRSRARRENERE R, 23BN RBERZE.

(3) MMM N AYESEARENLE, SHI A AR ERTEZAE .
R TR SENEE R, BB IR R,

2
i ML I“J“' PAPRTRTT P IRTORT R || Lot

T T T
0 10 20

sk
A 3-6 fRREERE

Figure 3-6. Iterative graph of loss values

s AL S
Bl 3-7 HERRIERA

Figure 3-7. Iterative graph of accuracy iteration
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N T BRI A R AE SEBR Y 5 T B A A A, 3 FH A A 4R T R
IEFACR, 70002 Market1501 PA K H ¥R g . BB Adam A0 kAT
Wk, g AR, Hk s BUE 5 1R 2 A8l 2 an 18] 3-6 F1 ] 3-7 Fiw

ZHECE NP, =09, B,=0999, Ir =0.003, ¢=1e—8, I&EHI4E
9 Market1501. X &4 B g AT DU R B — e sk 3, Sead bl 2D #6857, A
JURKE Y KRE 1125 £, JERENLEET—&7r, &aHRT4— 8256 x 128
BERRN BB AT RN USRI AL B 3R 45912k Epoch %
BN 60, IIZR5ERUG RAFRAERA, HEF7E Market1501 WI4E IR AR N
84.59%. 1% Z AR ALAG BRI R UK 3-3 . L g RER M.

AT I 2SRRI SRR 46 Market1501 A IGAIF AR LEAS | H AT
HRAAT NE R0, (H R AE AT 8 #E4E Duke-MTMC K 2 4 4 v
P i ) £ AR L T AR B B REFRICR, UiWI#E Market1501 Il 5k )5
AU Market1501 #5448 EAFES A IR, A8 A T LAt it 4 Hh vl 232
TGH N B o L RS SO A A A B4R AR SR G B OB Y F 2 A g ) 1
I, I B BSOS 1A B

AR JE I 45 A1 Resnets0m WIS AH L, f R i B0 @& o0 Ttk 2 13k
o XMAUESE T Yu 5 A S2 X T AN R TR 2 I Hios & 75 20 A VB A aAE,
A& B ES AR PRF AL 45 DU BNz 5T AR IR SR 18 S8k

& 3-3 ARBEELRFI RN L

Table 3-3. Recognition rates of different model

ik Market-1501 Duke-MTMC Bz ve/eS
Resnet50 83.6% 19.1% 58.2%
Resnet50m 88.0% 20.6% 57.5%
MLFN& 87.8% 22.0% 61.8%
PCBL 86.5% 26.8% 55.4%
SENeti2 87.8% 23.3% 62.1%
A 84.6% 28.8% 66.0%

N T ISUESN AT N B SRS X 48R0 BRI RE M 3 Sl Xk AN (] 4 468 1R il it
FEFF A ST N, aeid 72k, Mg E 1 Ra & i BRE
I 7 LA LIRS, kIR SR WK 3-4. LA H.

(D ST NEFVEAE € EIC R B ERIER, EiraddE Lt
AAFEE R ZWIGUE 747 N FHE P bR e e iR e 2 A s, B
PAH HITAT N BRI LE S 2 T 75 255 FE R b v P X0
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(2) FEAT NEFENSRTTBAIARK, R E50EEEA —E%25%. H
HIAFAE ) I R AR A R B R TN TR R IR A J5, AT Re e — B R A
SR AERA R, XN H AT RSO R T . R B A AT N B BRI 1 B
5E i A — N AR B, BB B MK R AN, B AR DL N
7%,

R 3-4 NEBEBREFHEX

Table 3-4. Accuracy rates of different model

Jrik AIMNBN AT NS IMANBNAAT NESLIE
Resnet50 58.2% 59.8%
Resnet50m 57.5% 60.6%
MLFN[1 61.8% 63.3%
PCBI 55.4% 57.6%
SENetl*2 62.1% 65.5%
A 66.0% 69.3%

3.4 KE/ZE

FEXMIEALA T ANPRGB R , AR SCIR Y T Rh AR TR AR R K S
2 X SEERY T WG B W Z SRR T R SR AT UG, s
HARBMIBE 1. BB SEhn = P AR EAE IR, RAE T ER AT
%, AR RS BT ISR, IR B b By SOm R I R0k . e
AT N B R B SRR I RE R EOR, SR MBS AT NBESE, S AR (R0
F RN TSR bR S R S B AT R G i SaE AT SR B — E R
Ko
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BT ETARA-RREGRSITAERNGEMR

HE 4-1 Frs, ESRESAT N HE U AU 9 AN AF RS (0] 22 7 I ), 1047
TEAEGEAT NEE R BSR4 . WA 55 22 S ) R L3470 R SC g M 2 B it o7
EIRTHSELASAT NE IR AR ARG BE, IR AT R4 RegDB ##54: FifiAT
SEIG IR TV A R o AR SRR T AT W' PR B AR B A TP AR AE 2 P S
FROARE R, ST FH OBLIA 445 14 R S0 )RR AAE i EURSE B 4 Sl 8 B m AL A8 AR 4 B A A
*@)#E’J%ﬂﬂm B HUOE GE R M = Je i 2 sk # (Hard Triplet Loss) Bk

ATk, e SRS XU I M = Je AR AT B N 2R, B e N T AR TR
W%¢ﬁl%ﬁ$$ﬂ%ﬂ$ AR SCAE AR A0 2R R BB AR G858 S A R 1R
HAe AR AR . FIH BRI ENI BB AE RegDB £ 48 SL46 (1) & 1l

TR BRIt

@F—AT ABSHER: b)ﬂ—ﬁ)\ﬁ%‘ﬂiﬁi

(a)Intra-modality differencesin same people (b)Cross-modality differences in same people

OARFUT MEE R ER (AT A A 257

(c)Intra-modality differencesin different people (d)Cross-modality differencess in different people
B 4-1 BEST ANB AR SEE

Figure 4-1. Schematic diagram of cross-modality people picture changes

41 ZERIEFZE

ARSCHE D7 AR HE SR ] 4-2 Fr 7R o BEARHE G2 F5 R 55 45 AR X 28 AR A F2 Y
PR DL RFAE I R b o A SCHE T B 25 AT N B R T XU S (R £, A A X
P48 K 73 ) SR BURT WG AT N A R AR DA e A AR B S AT N B e k.
Ko MRS RO BT s, RIS SRBURAAL RE 7o R IESRBUE S, 73
ol 285 HE PP A0 R DL R B A R N, i OR S AR o 22 X 4 A5 Y 1 22 >0 9 il APk ok
fiE.
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Feature - F;
Feature extraction
module

B . > Rendngloss
E j Feature - F2

Feature extraction Fe
Layer
module i

B 4-2 HEZREEHE

Figure 4-2. Framework structure figure

4.1.1 FHERBURIR IS

TR FE 265 AR ) 28 15 1Y 5 K R RFE SR U R 0 2 L Re sz 2 2 M R R, (H 2 i
TR AT AE Y Zad B b A7 A B i A 0 1) L, FR ] 1 5 AR X % A 1Y
IR o A SO T AT WO BT 1 Z RS B TR AR e R B, K% T7
VRN AR B A ASAT N R AR Y (R R A SR U B

ASCEEL Resnets0 WG AE N E T4, (ENEHESRBURA AL Yu A
X Resnet50 [ Layer 4 JZ23F47 8%, K Layer4 7 Block 1 A1 Block_2 #& R [ 4F
TESRBUG BEAT A . PHE B A3 Z 35454, AR 1024 4B EHFIE. FE%r
fIEAN Layer4 H i) Block_3 &R B AL EAT HF4%,  ZH AN 3072 4ERURFAE A &
EH A S KRER T ERE, AT M2 17 N R ERL .
H Layer F1 Block FIAHC BRI 1] 2% & 3-3.

2

Resnet50_Layerl Layer4 Block 1 —AMP
Fc_Layer —
R Layer2 _
esnet50_Layer Layerd Block 2 2MP b >
Resnet50_Layer3 AMP i
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K 4-3 Resnet50m Z514 &

Figure 4-3. Resnet50m structure figure

NT BRI BN B Z AR ), ASCT 5 = m AR B EY
J& )51, ¥ Layer3 H1 Block 5, Block 6 #FfEH % A4S 4E, 5 Layerd
Block_1 F Block_2 HFAiE S 4 th REAE2EAT 4> 4 /E . HH Block_5 11 Block_6
[ % tHAFAE, Block_1 A1 Block 2[4 th ik 22 et Ak 4 1 452 2 A 3853 il i o
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512 4EMIHFAE, 2 Block 3 % AP AIEZH % 3072 4ERHFAEIRI & . Yu 55 AiR
H L I 4-3 Fros
4.1.2 HiFdik

HEF 452k (Ranking Loss) | iz HF AR A, 47 NE A4, @ H
TRARKNEE RS . 2 0HE TR RECH = oK % (Triplet Loss) B3,
EAMUEG PRI N RS R A, EF M INKRIEEE IR /1. N T E g+
ZICABVRRER, Hermans 25 NP I R = o H iR R 8L, @ XA
BEAT AR FE R T 3, SR TR R e . IR M = o 40 SR B IR IR R rh i
WPAMTN, BT AIK K, SIEPKKIE M — 1 Batch. WHE=7T
452K R B AN (4-1) o

P K
1
LHtrl P X KZZ[p_la (f(xa) f(xp))
i=la=1"°" """
— min D (f(xé),f(x;l ) + al, (1)
j=1,..,P
n=1,...K
j#i
D (FGe). F(xb)) = IF () = £, (4-2)

Forhxl s T R N RG xh A0 o 3 3R O 5 xR AR TR AT N B
PRAFEPAT NE R o f (b)) NS IGRAT ABR R NRFHE R RN, al
NAEEBESE, Mxb ok 2 MR B Ml S 2 MERARE B 2 2/ Ta
b, = b, S KTalf, M[b], =0, HH[b], = max(b,0).

P 3 = e 4 R R E N 5 b 75 0 Batch BT A A7 N kAT 77, & —ik
ST NE A R EAEBatch$ 34— A%?ﬁﬁklﬁmwmm<ﬁgm@>
AR AR R AT N B F e e (RRESdcafn ) I ZRARAS R AT N B s — A~
ME=JeH, FrUIEEPKAEME= e . BT M= e A R BRI # 5 E
T RFEBatchH PR, Bt CLZE I 250 B DL e BEARE B AR T —Jn Pk iR
%

Lptri = 2 % P XKZZ pnllaXZKD f(xa) f(xp))

i=1a=
4-3
— min D(f(xa) f(xn))+a' (“3)
j=1,...
n=1,.. ZK

j#i

R TR R = e B R TS BLASAT NE R A @, A SO R = ool
1 BAT B, BRSSO R M = T A 2 o 1% 45 2K TR A e A SR AR VS
F RN T WIS RGBS, SRIEEE L G R = o1 A,
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FABatchH EHPMTN, BMTAEGHKK RS NT ANE ), Kk
GRS IAT N R, — 35 2PKRAT N . SRS XU R = Jo 2H 43 2K
NAE-3) o Forb i s B R ol 1B 830 BB T WG BEZS A UGBS 14T A
FIIHES, ) A5l Fha Al F R FEESAT N B AT N, x) A
XL B E B RS AT NE BB HSIT AB A, AR5 5 A @-)FA R
(4-2)H [ .

FIRASOR T B TS RSAT N B R BB R R0, ARSI A6 A
T Zhu S AV R A e . T B RO R R A FH MRS AT A
3 A0 ) L BE B AR AR AU ST HE T AN 2 PR AN AT N B R (9 23 A1 2 T 1)
PEEg . EAHOHUR I A R

U
2
Luc = Z[”Ci,l —Ci2 ”2] (4-4)
i—1
M
1

i1 = MZ X1, (4-5)

=

Horbe,  Mey , 70 2R T DL GRS A GRS B0 565 4> RAm AT AN R R e
REAEST AT, MBS AT RS AT N OB, xR IR AR A 1
N FARAT N s

A5 %F A R R E RegDB B e AT 15258, seinghiRin 4.2.4
TR o
4.1.3 Sipinisk

E i 40 Rk R IR TE B AN 2% I b B A B 4 2k iR 2, T s> 2R N 2 TR R
B WA S DPR AR, KT zisHERG SR, FIBRREN
. SR, LR WOE-FARUEES AT NE R B, BT ARG AR TR
Wi, SURSEER, 8 HABUREARIREURAT N B 6l B #0112
FRAE, HRAAT NHRBRRFE, X2 E0AT Wo'G- R s 84T N R0 AR A 1R )
PRABRES AT NE o0 WA BT 250 8 I LR A I FE AR, AR
25 N GR % 2 7 B EREARAT N, AH2 A8 O 2R B8 A DX 0 R I 2R A%
WM Gy FEAC 22 SRR, i DASE SO 2% BR UG VR SR A I A5UR

TR AT WS- R AR B AR AS AT N B AR A I ) B AR T I, AR
i Lin 25 N\ 2O H f A 40 2k R B A B 5 REAS ) . AR S VR BRBOR A T
5 258 b BRI ) R AT SR G 5 o KRR AR, 8 R R R 5 4 R AR RIRGE,  [FI
PETHMEREA 2 ST IR o £ RUA0 2R BB A ORI AZ SO 401 2K eR A5 D

M
Lez == ) yilogp (4-6)
i=1
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1 2PK N
Y
bro = 2% P X K; ; —(1=py) log(p:) (4-7)

Hrb, y RRRIE S, p R il softmax BB, 255 TR A 2%,
MAT NS, Forb (1 — pyj ) A XU R BB 5 8 7, py; %7~ Batch
R IR AN R R, NFORIAFSERAR B, v RS, AL
GV BN 2. SEULE R 4.25 TR

4.2 SEWMERS

4.2.1 BARERIR TN IERR

A SAF A FF 0] WE-F AR PSS AT N E R B i 4 RegDB P4 ik
TR A%, RegDB #¥E4E & B Nguyen 25 NS4R3+ 0 1 1) B A BUs %
PSR AT NN EHR AR, N A HETE A — B 2 T J8 5w A LA R 18
MM AE A E R SRS —IE 412 Mr A, AT ANEAHEE 10
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TR A AT RS S, kAT AR RE, MK ER. B
PRI 4120 Tk AT WO F LU A 4120 sk SUE I s

A RS

NG

& 4-4 RegDB $iEsE51 K
Figure 4-4. RegDb dataset example graph

Ye S NV %f RegDB MR (KRS A, 2 — 2 AFFIUEy VT T HoE v
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gidE, Ha 4120 sk H TR, ERIT 10 JRSZEGH 0 1 S a6 E s B
PP YMEAE N A 26 B X F8 bR, RegDB H¥E4E AT AR A & 4-4 Fios .
TESCIRIRUERT BY, Ye S5 N H PR EE{E (mAP) DL A BT AL Hh 28
(CMC £ 1E RNV bR, mAP % H T & 2 hn B BUR 0 BRI, &—
W ILEFER. CMC W& A T VAT NE IR EESEVERE, @ HE PP febn s
rankl, rank10%%. mAP it&E AT
11
AP = - 12(@-/@ (4-8)
=1 =
HANRNTHERRER ML K AT ERRE Frq 0 1D A5 IESE T B4
B, HAuErE R EAILNG, B q R BURHIE S R G AT N R R IR T
PR, JRIREEE R HES, FEE/NGAERT, RENG, KGH SqHTE 1D
B ARSI ST NG, 7785 Gy, THE— 3K 1D S5q MR LM 616Gy OB
R ANAGCHGEGCHAIE . Rank-n RRHET G ATn ME R R D5 EHEA
AR MRS 2SN GRS NE R, B4 NVIDIA GeForce
1080Ti, A7 N 11GB, #fE RS~ Ubuntul6.04. 5y%f# A Pytorch S8,
RSB EH, B—RINGHREVLEREPMT N, BT N Ebr
BEHLIEBEK TR ] WAESAT NE A, KRGS IT AN, — /1 Batchi&#
2PK5kE Fr o AP ASTH EPSET 8, K% T 4, —/Batch 3t 64 iKE Fr.
NG B ST AT N AT TiAL B, S FENL KBS, R A K/
. Y%k Epoch 24 60, &F— N5 LT T4 28 X IRUESLES, FfaHL 10 45K
B PIMEE NG R, RUESEER T 5EE
4.2.2 SEEEMBIRSITAZIRANGE

# 4-1 RegDB H#E&ENT AR
Table 4-1. Comparison results of RegDB dataset

J7ik Rank-1/% Rank-10/% Rank-20/% MAP/%
GSMM 17.28 34.47 45.26 15.06
MLAPGI] 17.82 40.29 49.73 18.03
XQDADR 21.94 45.05 55.73 21.80
HCML[Me! 24.44 47.53 56.78 20.80
BDTRI2! 33.47 58.42 67.52 31.83
Ours 37.62 64.17 75.73 40.85
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AR Z N EATE RegDB il S0Pl Rk B SAT N BRI
N T VA SO ETERE, SRR TS TR R mAP, BLAk CMC #hZk rank-1,
rank-10 LA & rank-20.

TER 4-1 1, ASCOEF Resnets0 1ENE T ML, Al XGRS 4 7 i HE AT
BT N AR AT N B, 18 A AR 2 RREY i J7 32 cSuiss R AE 4
HUBLIEL, Hoh & BB U R E = Je L B R A s R dE AT Il 2, SERIG 45 SRR
B, ARSCHEH 7VAAE RegDB 4 HAFE— @ $eTt, JEHAEVHN s BB T
WA T
4.2.3 FHERRBUE RIS /7 751 4k

AR SO FE resnetS0 /E A9 T4, 4 ERHEY & 712 SO FRAE R U
o AT IR T VERIRLER, ASCK 3 FHRRE SRR o BT SE G, RRE
$2 BB B 4> BN Resnet50, Resnet50m LA &2 Resnet50m_ex = Ffi 5 AU,
Resnet50m_ex &% H 1 JZRFAEY i J5 i cbeiss (A Y o e e 2 ) s FH KR [0 Fr 45 2
R B R AE SR BB BEAT I 25, -4l RegDB B 4EHEITIAE, sLibst Rink
4-2 7

R 4-2 BIEFENHER

Table 4-2. Comparison results of retrofit methods

PN A Rank-1/%  Rank-10/%  Rank-20/% MAP/%
Resent50 8.20 19.32 28.79 12.29
Lotri Resent50m 3.93 11.50 18.40 7.60
Resent50m_ex 25.39 44.66 55.68 30.17
Resent50 25.10 51.99 63.98 20.95
LuctLlce Resent50m 27.62 61.36 73.40 24.87
Resent50m_ex 32.43 65.00 76.89 30.18

SIS AR, AR SCHE R R R R VAR B AT N B R R L
PR B HER . A LE resnet50 LA & resnet50m &R 4% ELAG F e 1 DA &
e
4.2.4 HFFRRITE

AR SONAR Ge N AE = e PR e AT O, B FE R R A B SRS F T K& ]
KSRGS, R B INN2PK K . A 1 580k IS 525 XU
Me = JCAH AR A B, A SCHH A SR R O EU RS T B, SR AN AR K B
B A XA AT, JHAE RegDB i 4 L7 siis, seihssi Rink 4-3
FT7R o

35



WAL ol R S A 22 A 1 S

£ 4-3 TRRET LG R

Table 4-3. Comparison results of loss function

A NTSR A Rank-1/% Rank-10/% Rank-20/% MAP/%
Lotri 25.39 44.66 55.68 30.17
Lrc 1.02 3.20 5.34 1.62
Lnc +Lce 32.43 65.00 76.89 30.18
Lotri +Lce 36.21 60.19 74.37 39.26

R 4-3 [ U H, S P I R I SRS RS AT N BRI, A7
RN B S P B R, RS LU PR S = T 4 A5 Ok 2 B R 2 /N T 7 AL b 3
Ko AR NH TR S B L FE I, RORIETHECH R, BB RASAT
NE PRI BRI Z5rh, 8 O E 3 R I R AR T 4F
4.2.5 FERIRKRITAE

R R T SR BT N B o 1 T 3R B ) 1 R A O
EPIREAR R R . AR SOREE s R ) T B SAT N R, BREg X
RS RN . Ry 7 Bk £ A AR R B A R, ARSCHE T 4.2.3 Fi 4.2.4 (1)
Jiid, AR & e se SO R s E i 7 20, AT AR AR VRN . SeEe g R
x 4-4 iR,

R 4-4 SRR HLER

Table 4-4. Comparison results of identity loss

R R R AL Rank-1/% Rank-10/% Rank-20/% mAP/%
LoTri+Lce 8.83 15.87 22.38 12.97

Resnet50
LoTri+Lroc 9.81 17.43 24.71 13.64
LoTri+Lce 9.61 17.57 24.27 12.80

Resnet50m
LoTri+Lroc 10.25 19.32 24.90 13.13
LoTri+Lce 36.21 60.19 74.37 39.26

Resnet50_ex
Lotri+LFoc 37.62 64.17 75.73 40.85

HIZ 4-4 PR, FE AR AL =R SR U A 1Y) S s o AT b A2 SO 4 2%
RO, R A H P 2R AEY 5 A RS AR S B e DL K% At FH i A2 285 Xt 1Y
A =TT H AR R P 1R I, AR AT N HE AR AR A 3 B A ST S B R U K
R, I HAE RegDB Hiff 5 L 17 T K2 s BaSAT N R FERCR o

£ SRR RESR TS AR R (0 i DR AE 1 70 DL Y- PR 5 A A AT N R ) i
PSR KA I, T AR ST N R B S RUIERD e T
FEA, EIGR AR R B T E XA 22 3], S BUER R EIEIR T, SCiRs R
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UEWY, fE 4.2.3 50 4.2.4 FFGEE Al b, AR SURIEREIRTHEE A AT N E U
R SRR AL AE

4.3 KEINEE

BT ESIASAT N E U ), AR SCHE H 22 P ol VR AR B RS AR R R )
W% o B RE ] WG-FA AR B A A AT N B AR DU IR A, 58 B 5 44 43
AR BT WO A GRS BT N R, IF HOSRRAE S8 OB HR 34T 2
[F) B 467 A 0 BRSSP S = 2 453 2 5 8 A 2 0L TR M — e 2L B 2k, R A
RIYIZRROR o FE T S AT N B R rh S ) SR A e 3, A SO A P R 2R 3
G238 R R R A, 45 A Y BUE 7 VN0 R BR B B, 7R A T B 4R
RegDB I EUfHLUF 2
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FHE BEAAT AR ARSEEE

BT = BRI IR B 22 ST NE RN EE DL BARKE IS, A RS
NI N T —ERERA T AR RS, — i THEE NI A
FOCRISAT NEIR S, H T30 UE 40 RAE 2% 21 U1 25 1 A5 R 42 ) 458 458 204 7 S
Bz RIRCR, 57— J7 AT 2 W 28 R 3 50 R SEr R T 4T R0 S 44
TR AETKRSEREERA T AR RENHE, HhaihE A ATE
SRR, TRARER, AR RGNS

5.1 LIS S HIERE

WAEAA ARG R SR SE A B AR R ot A, A=
W LR sa, 4 ReE =N IS HE R G E RS L BUGRBRE .
AR N EAG RN, EAREYIRBN T . ARG R
fFORA=AT0m: (D Oy 7R AR AT A e e AT AR
a5, RATHEAELZNTRERFRNETHELIE (2 8y rRIT A= R
BUARET, AT N BARTE AR O, AT NSRBI (3)
N TARBNIDRG RGeS AT N B bR, /6 2 ] S 98 PR 50 K/ PRIEFE A R
Kb PR JEE TS LN R AT RERE AL A7 S dE S SRR

ST LLEJUMER, WA T AR5 R G0 % W 37 5 BN R E A
fE20M x 8MIE A A F, HAiX AR R AAE 2 AN ERY), RIEAT A B ARLE
FEABENI  HPEESE O BRI S PR ORI &l 5-1, 5-2 T

/ /

@

& 5-1 B AHRIE
Figure 5-1. Overall plan figure
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& 5-2 skhrigR A

Figure 5-2. Actual scene figure
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Figure 5-3. Camera shooting range figure
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Figure 5-4. S1724G-AC switch figure
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% 5-1 S1724G-AC X HHB ¥
Table 5-1. S1724G-AC switch parameters

R4 HE Hp
(Y 36 Mpps
A B 48 Gbps
SE i 24 A
ORE 10/100/1000Base-T Ik

5.2 JIFKSHIEEF

G WA T AR RGO, IEREFRRG LS HUE RIS
FRETANE R PEEDER, G HaFE TN Am: (D EE AR
ANy () BESKEERR: () BEOINRES = AN ATk

B e T RN, AR B R R/ 91920 x 1080, H
R AS50Hz: 25fps. ABE A KNSR 1920 * 1080 (K HETE T 76 Bb 2 HER T AT
N B FREIHK 582 7E 200 - 300 X [A] P, 3% F47 N EE A4k 1l 2 — AN B iE 1)
BINK/N o HON TSR EERER/NERE, BT =N K/NN20M x 8M,
NT RIS G Sk & E s, A CEBELER KN 4mm, HARMAEN
69° , PIASRI AR A 10M.

FH T 75 2 Ah B 2% g e L S IR IR B Sk AR B ., BT ARk TR A E
EE O DL R SCHRR@E I . 5 RSB AS SCAELE 2 A 1045 3K [R5 3R B DL R A7 A
ARG OL, LM RTSP W PR UEARAR AL $i A7 fif o RTSP RS i A% 4 1
W R B — X 2 B R a0 1P 4 ARk %E . RTSP Yl st
VR 22 AN BRI R — 1) 9 AT 55 SR A ), 78 [R]— B 1) P34 A 11 IR 55 i D) 45
B, FTLAA ik DS-2CD3T20FD-13W B 545453k, S7HF RTSP WhlIEki A 1
A~ RJ45 10M/100M HIER LUK 1, HE R KRS HFIRWT.

HIKVISION
el

& 5-5 DS-2CD3T20FD-13W #453k
Figure 5-5. DS-2CD3T20FD-I13W camera
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% 5-2 DS-2CD3T20FD ¥
Table 5-2. DS-2CD3T20FD parameters

ZH 4 HifH FLA
G 1920*1080 mm
Bk fERR 4 mm
SCHFMX RTSP A
PAK W42 H 1 A
BOsE 10/100 JE

5.3 miEM AT AR A R G REE

RGN H @R ERUE, 75 EZ R A T AR &R SRR
o WA T AR ARG EWADTTHRES, —J7rm s, 55—
T RAT NG Hk, BT 2 3R S M AT 058, 78 A B 2 i B
WIEOLT, AT AT A 22 A2 (R b 2 22 AN T5 A5 Sk AR 12k 21 2N A B A52R
5.3.1 AYIRAIRIEE

WA S AR R EAAE N7 2R i TE, aRIZ AT A
HH P2 X 2 A DL S ST H AR NI FERR 7 T . B 2, AT N E I PR I 2%
BRI DL P00 AR, AT DL PR CSOdb A A, AR SCAE FH T B 22 X 4% i £
ResNet50m W 25 A A3t AT Y1125, HoAr 26 ImageNet BG 73 2R 50 dE B2 347 1)
Zx, INZSERUE GG GBI A N B A AT ok, i andie =, s
W 2RI S E, FEH Market1501 s 3T BB ISR, HIR, HERAR
P& NEm R4t 1) B AR, & 24T N BAR I N EAT ORAE . 7E N R 1)
AL E R e RE_ BB TAT ARG S TAES )G, ARG R S0R AR
B 5-6 Fras, 43R 5 ARG T UL .

ANPDRBIAE IR 1 A7 AR, A SCAE A H9AT ARl 5% YOLOV3 Bk,
HAE TR BN IIIZRLFH) YOLOV3 H bRl 287, FLUCRAE A RTSP B
MEEAZ ] — Wi iE N YOLOV3 H ARG il x4 v o AR 4 190 28 455 750 gy 1 )
AR EIE B A3, B R #8 HaMT AE s

NYRRAEER 2. NKRA], ASCE R )N R 5 &% & Face-Recognition
FE I Rt B N R TR B, i S sl PN G R i S I 1 AR A1 2 B o R B v
NG PE R R E R . LUK BB IR 1 kBT HOR AT AR 1R 9 AR A5
it N R s N, BRI BT N R AR, MBS R BAT A
B R BN KRR I 5 AR v A e A R AR AIE [r) AT 0 B, A A UL RS i i &

41



WAL ol R S A 22 A 1 S
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Figure 5-6. People recognition flowchat
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AL ORAF bR tfEAT AP i LR DGR B o 25 ARADLEE /N 150 BRME BObR HEAT A
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B BIAL B X3S E— Wi SN AT N B b X3 E & BEAR &, WA E XN
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ZEFEFRIRAE T R EAMEHE =T, WA AR R
Gkt T Python 479w s, ZLFEPERM A Python H 47 ¥ MultiProcess &, i
UG AZ SR (1 DhRe A2 B OpenCV FEHRfE . 2 28R IRIAFE Wi Bl 5-7 BT
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Figure 5-7. Multi-thread recognition flowchat
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L, HERE T HRTWOR O SR, SRR, E R AR B e R
A EHUH R4k S A B

LR IR 3. BHUNIE SR 3T 5.3.1 WHITRAALEE, A LR
A ER 58 R PR AL B R B AT Rt o T ERTEE A IR 2,

AR SR I AL B 2% S VR AR G B AR T

+ 5-3 B LA E
Table 5-3. Handle terminal

B, SHUH
LRs) i7 6700
b3 B
e 3.4GHz
Ltes GTX960
GPU
K 2GB
RS DDR4 2133
Ij\]ﬁ =]
K 8GB
BAE RS Lves7 Window10
IRBE 7 S HESE KA Pytorch0.4.0
A PEE S HKAY Python3.6.2

5.4 KRE /L

AREATR AR IR N AR AR, BEEASRSEN
WAL, AR B A A B LA R AR Sk S Rk £ . HREE T BBk 3R A A B AN AL
B, ASO NIRRT AT FEAR AR, A AR, AT ARG LR T
23 0 A& 1 BN ER ) = AR T 3, BRI R G ER R . JLIRE T AR
i ¥ B K/ NV SE I 75K, AR SOR 2 2R S OB AR B EAT ML, IRAIE 2 46
RE AR AN 2 IR O SR o 5% 1)l S B0R A Tevk AT

44



MRS TR 22 2 I N a5t

6.1 &5

AL T AR B B RE B U A% AR 2, FE R IR &
BRI A R . TR RE T BT, KB SR A R UK
JE VLRI B R G N R A 520, AL SE AR B A AL B H Al Ol A7 £ I
e, BFEUNAT N H 25 2 2 R Soh AR 2 B AT N H AR, BRI AR MR 4R A
N EATAT N BARBOHERR RN . AR NN LA DT T IR 0 2, RN
TREAT N ARG X 8, 2 BEAR 2 2 R R DA 3 i 22 B 1R 2K
o

it TR P A R 268 110 52 Hh DA S KB TN 3 A i A0 A BT 7, R R )
[ N RN SE 20, A B AR E YOLO & 41 H bnier il
IRREN T DAk [, A2 ANPRBI 5T, 3 TR G R W 2% 5 KRR 4
AE 0 R BRI B R L LR B OR e ) o ASSTR R FE B AR 2%, 0 A0 A
NI SFIRAT AL W AEAT R T, Ol A e wRAb NI SR AT A
H AR 85 BLRAT N A ARHERR R A BRI . A SCEE AR T

(1) BT 3RAL S ST TR 5 RR M 2 A A 2 i A7 N\ a1 01 Hicdls £ 3R AT )1 2k
Ja, BAAERAEUA AT N BARMERA IR GBI RE ST, (H 2 P28 AR R o A7 2 X0 i
SR )RR, TR T A ROz A . T ERAE S 2T B9AT N B R R £ AR R AT
REAFAE AR R A0 B il L, AR SR W B AR I 28 A R AT R AR e, K
JERAE S Y, b PR AR, SR SR E i, B AR
RALRE ST o ZTTIRAE W] WS R S B TSE0e, SRIR g RR W] R ALY
JETT IR SATAESRTT o

(2) N7 HEAEALA T AR BNEA A TE 25t N IRAlRE ), K
SO R WG - TR B ARAS TS AT N ER ) UBEAT I 7T, A S AR AT N AR )
AR S IO, A XUALAS 4 0 59 $ ALK e A A AR s B AR AT N
R, I HoR G0 n] WOGREES T R = o 140 R AT it 3 R RS RS UL
PRI XE = Je 45 5K o FLURAE S 461 5% pR B St RO T 0 T 5 8 FH 3 45 S o PR A
ARAE W EAR AL 22 ) T R, R TF I EAR AL ZR AR . eid A T s R S M 5
RegDB BEAT S8, SLU6 &5 SRR W] Mt I ik A Rtk

45



WAL ol R S A 22 A 1 S

(3) W FREES SN RAE ML N AN Sk i e R A ST, K
SCAE IR BE 2 S T P S A N NR B R Gt BB e = AT M
R CR M A AL A A . FLUCR A YOLOV3 H Al i 48 X 55 4% =k
WA 28 S0 35 (1 IR HEAT AT N H b R EAT VIR AT N B b, fR AT AR
EBRMGHAT NRA . B 5 TR BE 2 3] 07 ik ik RGER A RE B DL £
LRI, B SR N ANRB R IR R WS
T NE RS- IR, AR @ AU N AR B R R e %
PRt T B ATIEOR T R, JERA A

6.2 FBEE

WAL NPR R L 2 B G 208 2 Gt H i B A% AR e 22 B 1 77 ) T+ 2%
L ERIER . SZIRT LA FRA RS 2 R r) i, A ST N E R
SR BB T UL AZE AL T AN R G AFAEAS R LA SR e )3 7

(1) ASCAE R WICHAZS T 5 o R RS e U5 vk i A F A JFAE S AN 5 i
HHE SIC AT AL, (A2 B @FR ML AP RS it 2 = A k. B
EHHREFRTAA 7610 MR R, AL G AT AT WOGEHE S IS AE AN
ZBE, WD RERE, B @R RN QG .

(2) RSCAE AT WL AR A P 3 s P OB 45 44 20 ) SR B 2 B 2547 N
KA ER, ERM TS S HEIRE 2, &2 PG W 2 AR R 34T AL
HHOHT, P A ZRRCR NS, F AT

(3) ACAEWRAEIA T AR B RS = WA TR E 2, (22
FEM YRR R GE 7 sA ot = /N o, T BB R H TR
R RSk 5, RENES LR R . ARSI AR
ARG ARAE KI5 N 3T S8, i LR FURIAE R A 5 T 1 4% R e 2K
Ko HRAESCI VR b, RGUEH 1 2 SR RO D RE R a2 755K, 75 254
WUNUREAREEIUAL, FERRIR

46



MRS TR 22 2 I N a5t

S 3Rk

[1] Zzr, BRIl skibert. 5T 277 M Gabor JEE A EUE 4 #I[3]. EAMET I EHA,
2017, 36(3): 20-23.

[21 &R, AR, L. BT X 2 R AR SUE R 0 F 0], AR AR 44k, 2015,
36(11): 2519-2530.

[3] Chen D, Cao X, Wen F, et al. Blessing of dimensionality: High-dimensional feature and its
efficient compression for face verification[C]//Proceedings of the IEEE conference on
computer vision and pattern recognition. Piscataway, NJ: IEEE, 2013: 3025-3032.

[4] Wang X. Intelligent multi-camera video surveillance: A review[J]. Pattern recognition letters,
2013, 34(1): 3-19.

[5] Gheissari N, Sebastian T B, Hartley R. Person reidentification using spatiotemporal
appearance[C]//2006 IEEE Computer Society Conference on Computer Vision and Pattern
Recognition (CVPR'06). Piscataway, NJ: IEEE, 2006, 2: 1528-1535.

[6] Bazzani L, Cristani M, Perina A, et al. Multiple-shot person re-identification by hpe
signature[C]//2010 20th International Conference on Pattern Recognition. Piscataway, NJ:
IEEE, 2010: 1413-1416.

[71 Lowe D G. Distinctive image features from scale-invariant keypoints[J]. International journal
of computer vision, 2004, 60(2): 91-110.

[8] Dalal N, Triggs B. Histograms of oriented gradients for human detection[C]//2005 IEEE
computer society conference on computer vision and pattern recognition (CVPR'05).
Piscataway, NJ: IEEE, 2005, 1: 886-893.

[9] Krizhevsky A, Sutskever I, Hinton G E. Imagenet classification with deep convolutional neural
networks[C]//Advances in neural information processing systems. Cambridge, MA: MIT
Press, 2012: 1097-1105.

[10] Redmon J, Divvala S, Girshick R, et al. You only look once: Unified, real-time object
detection[C]//Proceedings of the IEEE conference on computer vision and pattern recognition.
2016: 779-788.

[11] Redmon J, Farhadi A. YOLO9000: better, faster, stronger[C]//Proceedings of the IEEE
conference on computer vision and pattern recognition. Piscataway, NJ: IEEE, 2017: 7263-
7271.

[12] Redmon J, Farhadi A. Yolov3: An incremental improvement[J]. arXiv preprint
arXiv:1804.02767, 2018.

[13] Girshick R, Donahue J, Darrell T, et al. Rich feature hierarchies for accurate object detection
and semantic segmentation[C]//Proceedings of the IEEE conference on computer vision and
pattern recognition. Piscataway, NJ: IEEE, 2014: 580-587.

[14] Ren S, He K, Girshick R, et al. Faster r-cnn: Towards real-time object detection with region
proposal networks[C]//Advances in neural information processing systems. Cambridge, MA:
MIT Press, 2015: 91-99.

[15] Jingling K, Bodensteiner C, Arens M. Person re-identification in multi-camera
networks[C]//CVPR 2011 WORKSHOPS. Piscataway, NJ: IEEE, 2011: 55-61.

[16] Layne R, Hospedales T M, Gong S, et al. Person re-identification by attributes[C]//Bmvc.
Berlin: Springer, 2012, 2(3): 8.

47



WAL ol R S A 22 A 1 S

[17] Karanam S, Li Y, Radke R J. Person re-identification with discriminatively trained viewpoint
invariant dictionaries[C]//Proceedings of the IEEE international conference on computer
vision. Piscataway, NJ: IEEE, 2015: 4516-4524.

[18] Li W, Zhu X, Gong S. Harmonious attention network for person re-
identification[C]//Proceedings of the IEEE conference on computer vision and pattern
recognition. Piscataway, NJ: IEEE, 2018: 2285-2294.

[19] SunY, Zheng L, Yang Y, et al. Beyond part models: Person retrieval with refined part pooling
(and a strong convolutional baseline)[C]//Proceedings of the European Conference on
Computer Vision (ECCV). Berlin: Springer, 2018: 480-496.

[20] Wu A, Zheng W S, Lai J H. Robust depth-based person re-identification[J]. IEEE Transactions
on Image Processing, 2017, 26(6): 2588-2603.

[21] Ye M, Wang Z, Lan X, et al. Visible Thermal Person Re-lIdentification via Dual-Constrained
Top-Ranking[C]//1JICAI. Menlo Park, CA: AAAI, 2018, 1: 2.

[221Wu A, Zheng W S, Yu H X, et al. RGB-infrared cross-modality person re-
identification[C]//Proceedings of the IEEE international conference on computer vision.
Piscataway, NJ: IEEE, 2017: 5380-5389.

[23] Nguyen D T, Hong H G, Kim K W, et al. Person recognition system based on a combination
of body images from visible light and thermal cameras[J]. Sensors, 2017, 17(3): 605.

[24] Fukushima K. Neocognitron: A self-organizing neural network model for a mechanism of
pattern recognition unaffected by shift in position[J]. Biological cybernetics, 1980, 36(4): 193-
202.

[25] LeCun Y, Bottou L, Bengio Y, et al. Gradient-based learning applied to document
recognition[J]. Proceedings of the IEEE, 1998, 86(11): 2278-2324.

[26] Lin T Y, Goyal P, Girshick R, et al. Focal loss for dense object detection[C]//Proceedings of
the IEEE international conference on computer vision. Piscataway, NJ: IEEE, 2017: 2980-
2988.

[27] He K, Gkioxari G, Dolla P, et al. Mask r-cnn[C]//Proceedings of the IEEE international
conference on computer vision. Piscataway, NJ: IEEE, 2017: 2961-2969.

[28] Liu W, Anguelov D, Erhan D, et al. Ssd: Single shot multibox detector[C]//European
conference on computer vision. Berlin: Springer, 2016: 21-37.

[29] Sermanet P, Eigen D, Zhang X, et al. Overfeat: Integrated recognition, localization and
detection using convolutional networks[J]. arXiv preprint arXiv:1312.6229, 2013.

[30] Oreifej O, Mehran R, Shah M. Human identity recognition in aerial images[C]//2010 IEEE
Computer Society Conference on Computer Vision and Pattern Recognition. Piscataway, NJ:
IEEE, 2010: 709-716.

[31] Ma B, Su Y, Jurie F. Local descriptors encoded by fisher vectors for person re-
identification[C]//European Conference on Computer Vision. Berlin: Springer, 2012: 413-422.

[32] Matsukawa T, Okabe T, Suzuki E, et al. Hierarchical gaussian descriptor for person re-
identification[C]//Proceedings of the IEEE conference on computer vision and pattern
recognition. Piscataway, NJ: IEEE, 2016: 1363-1372.

[33] Schroff F, Kalenichenko D, Philbin J. Facenet: A unified embedding for face recognition and
clustering[C]//Proceedings of the IEEE conference on computer vision and pattern recognition.
Piscataway, NJ: IEEE, 2015: 815-823.

[34] Varior R R, Haloi M, Wang G. Gated siamese convolutional neural network architecture for
human re-identification[C]//European conference on computer vision. Berlin: Springer, 2016:
791-808.

48



MRS TR 22 2 I N a5t

[35] Chen W, Chen X, Zhang J, et al. Beyond triplet loss: a deep quadruplet network for person re-
identification[C]//Proceedings of the IEEE Conference on Computer Vision and Pattern
Recognition. Piscataway, NJ: IEEE, 2017: 403-412.

[36] Cheng D, Gong Y, Zhou S, et al. Person re-identification by multi-channel parts-based cnn
with improved triplet loss function[C]//Proceedings of the iEEE conference on computer vision
and pattern recognition. Piscataway, NJ: IEEE, 2016: 1335-1344.

[37] Hermans A, Beyer L, Leibe B. In defense of the triplet loss for person re-identification[J].
arXiv preprint arXiv:1703.07737, 2017.

[38] He K, Zhang X, Ren S, et al. Deep residual learning for image recognition[C]//Proceedings of
the IEEE conference on computer vision and pattern recognition. Piscataway, NJ: IEEE, 2016:
770-778.

[39] Yu Q, Chang X, Song Y Z, et al. The devil is in the middle: Exploiting mid-level
representations for cross-domain instance matching[J]. arXiv preprint arXiv:1711.08106,
2017.

[40] Zheng L, Shen L, Tian L, et al. Scalable person re-identification: A
benchmark[C]//Proceedings of the IEEE international conference on computer vision.
Piscataway, NJ: IEEE, 2015: 1116-1124.

[41] Chang X, Hospedales T M, Xiang T. Multi-level factorisation net for person re-
identification[C]//Proceedings of the IEEE Conference on Computer Vision and Pattern
Recognition. Piscataway, NJ: IEEE, 2018: 2109-2118.

[42] Hu J, Shen L, Sun G. Squeeze-and-excitation networks[C]//Proceedings of the IEEE
conference on computer vision and pattern recognition. Piscataway, NJ: IEEE, 2018: 7132-
7141.

[43] Az, BAGHG, R E L, &5 47 NEIRIWE AR SRIR[]. & 6e R 40544k, 2017, 12(6): 770-780.

[44] Zheng L, Yang Y, Hauptmann A G. Person re-identification: Past, present and future[J]. arXiv
preprint arXiv:1610.02984, 2016.

[45] Matsukawa T, Suzuki E. Person re-identification using cnn features learned from combination
of attributes[C]//2016 23rd international conference on pattern recognition (ICPR).
Piscataway, NJ: IEEE, 2016: 2428-2433.

[46] Ye M, Lan X, Li J, et al. Hierarchical discriminative learning for visible thermal person re-
identification[C]//Thirty-Second AAAI conference on artificial intelligence. Menlo Park, CA:
AAAL, 2018.

[47] Nguyen D T, Hong H G, Kim K W, et al. Person recognition system based on a combination
of body images from visible light and thermal cameras[J]. Sensors, 2017, 17(3): 605.

[48] Zhu Y, Yang Z, Wang L, et al. Hetero-Center Loss for Cross-Modality Person Re-
Identification[J]. Neurocomputing, 2019.

[49] Lin L, Wang G, Zuo W, et al. Cross-domain visual matching via generalized similarity measure
and feature learning[J]. IEEE transactions on pattern analysis and machine intelligence, 2016,
39(6): 1089-1102.

[50] Liao S, Li S Z. Efficient psd constrained asymmetric metric learning for person re-
identification[C]//Proceedings of the IEEE International Conference on Computer Vision.
Piscataway, NJ: IEEE, 2015: 3685-3693.

[51]1 R Liao S, Hu Y, Zhu X, et al. Person re-identification by local maximal occurrence
representation and metric learning[C]//Proceedings of the IEEE conference on computer vision
and pattern recognition. Piscataway, NJ: IEEE, 2015: 2197-2206.

49



WAL ol R S A 22 A 1 S

B

WU A I St bR 7e sk, 548 1A R QAW U AR X Sk i P T =
B, ZHERDET ARG, ERXANERREHN=F8, WN—ITEXNE
A AR N R fE e R, BIBUE RETSAE LRI SRR, IR, X
izt ipuR e kvt WIS S TE 0 F =i e v N CIE S i VE TR O 1) P 4
B 7 ACRER ARSI BEFCAE R =4 18], B 220w ik e mE AL, Ea
XS B R XETIERE N 7T, (ER M E 2 ORBI R E 0, #52
HPNNFEIR R R =R R T R2Z AL, EREme by,
FEX BLA IR B, SCFF, Sl NS Bl m e !

BE, ARFIRIRE R mBEENN, RN IA TR g 2t 1 AR
gFr A, AAREADE R AR, IF HARERANT B Bk B L. HIAE
FHIFE e E Al B R ER, BT — B i O TR 5 3, 95 H /R 2 A
T2 (77 10, LE S e (Y g e PR MORX 2 0T B B2 31 1 o A 25 20
BIF R, e AN VR A 224 ) T 9 3 Y O B O B e A o ) AL, X A
TAE, B EIH RS BEAL BB AR R, Ay BEAE A e I N AR KR ITE % 3R
~HRFERMNEE, BRI E S,

FOUR, RO SR S I S AT, FERHIT b DL AR 36 I SO AT TR 3R B AR R
K, WHESHIME R, RESOR LA ERES, b2 mEE,
5 BB G BT 1) Ao e, e ) R Y R N R R 2 3T 4 P 2 i T
¥, BAT—ES HRZ MR R REIH TR 5 ST B R A
W, RSN =S IEIE, R L E AR R KA, X3t
Al 2 1 (B2 2 ik BB IE Tl o

EEIRFR A FZ AT, AT ERRE R EE, IERARTEE EAMESS
73, BERFIAIRT . ABATTAI IGO0 PR SCRF R M = A RRIES  [RHZ,  iitARA 1 3K
A — D

e, BRI AL 5, SEE NI S D AN TR A SCR P B !

50



MRS TR 22 2 I N a5t

(=M

1{EE &R

1995 4F 6 H AT & BEMT.

2013 4F 9 H——2017 4 6 F, WiLEHE =B b F 3k L B TR P
SITRRF AN ES], /5 LA

2017 4 9 H——2020 4F 6 A, WL LKA (5 B LR AR h ke S TR
T 2), R TR AL

2 BUEi A HAE A REVFEARIL S
[1] Z&6, R, ARz, X 2y, S5 T SOtk R X = e 2 45 2R PR IS AR 2 4T N R TR HIAE
B FEALREE, 2020.

3 5MRAIE &IREIFR
[1] 2T SR U 5 AN T 2 i () T 2k WX 4 A il R e B & 3t TR R E X E 4R
Rl 3 4101 H (61673350).

4 K AREF

[1] Bz, 250, Rk, — Ik T R 2R RS e B AR 2% R R AVE Vo8 5 431 7
7. #F[E 2019 1 0950143.1 [P]. 2019-10-08.

[2] Xz i, PRI, 2R, — R AT N BRI 02 TR AT e sk 7. HhiE 2
019 10178684.7 [P]. 2019-03-11.

[3] Az ik, PREEC, 250, B, — Pl T 285 BRI 4% (1) AT 55 4 AU 42 X 248 5 % AT
Ay 7%, hIE, 2018 1 1317143.X [P]. 2018-11-07.

[4] B, 25, g, —FPde T 2 2R 1) 2 43015 Sk Semf kil 7 . [, 2018
11197765.3 [P]. 2018-10-15.

[5] B=U, 20, R, 58, —METREUZATZERMAEM LT FIWIT A
3B, v E, 2018 1 1197730.X [P]. 2018-10-15.

51



WAL ol R S A 22 A 1 S

[6] Bz, R, 250 — PP ARSI 547 N E IR B 2 B bR 7 7.
H[E, 2018 1 1196063.3 [P]. 2018-10-15.

[7] =k, PR, 28, S8 —FET yolo FIZATS B RN Z M4 1) 5 0
WeAT MW 5. WP, 2018 1 1197781.2 [P]. 2018-10-15.

52



MRS TR 22 2 I N a5t

FAIR X HIESE

B B T E KT UDC* ® S H B
~IF TP391 004. 8
FARTEMLHE | FARTECRG LKA % F ALK F*
WL Tl K2 10337 T & H il A AR AR 1
W% A4 * WAL T 2 TR ST AR T ERT 5T
KegIEx | IR, AT ARG, RALES, ERE, WHE=JTHBUR | % UE M
1451 B4 % Deep Learning Based Pe.rson Recognition Methods under iy
Surveillance Cameras
(GEREA 2= ¥ T 2111703056
B AL ARk B AL R A e i Rk R B G
WL Tl K2
10337 UH T E B% 18 5 310014
(RSN
e A7 %l ¥ R
FEHREE S TR THEHALSE 34 2020 4F
WU R H H* 20204 6 H
T e re)id B AR I
A ERER 2 ERx EFE R 2R
H AR i, BB, BREE, 1R

BT RIE SRR SOR ) B C) M C O FH ) 284K ) Hil (O

BT R R (A7) &

BT ORI CH R (R H

WA = B

W R T Hox

e 33T, H b Hen LEEKE, A 22 T,

53




	论文原创性声明
	hli-硕士论文-v05s

