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Construction of vehicle logo dataset in natural scenes and its application

Z0U Beiji'” , LEI Taihang'”, LIU Shu'* | LIAO Wangmin'?, JIANG Lingzi'"
(1. School of Computer Science and Engineering, Central South University, Changsha 410083, China;

2. Hunan Engineering Research Center of Machine Vision and Intelligent Medicine, Central South University, Changsha 410083, China)

Abstract; As one of the key characteristics of vehicle identity, vehicle logo plays an important role in vehicle monitoring and identification.

Due to the complexity of the natural scene, it is still a great challenge to identifying the vehicle logo accurately. At present, there are few open

databases and there are many limitations, which lead to the lack of credibility and practicability. In this paper, a new dataset for natural scenes

which contains 10 324 images with 67 types of vehicle logos in various acquisition environments was established. Based on this dataset, a vehicle

logo recognition method based on target detection and deep learning was proposed. The method includes two major steps: regional positioning of

vehicle logo and prediction of vehicle logo type. Experiments show that the proposed method has strong adaptability to complex background, and the

overall recognition rate reaches 89.0% in the classification task involving 30 kinds of vehicle logos.

Keywords: vehicle logo recognition; natural scene; object detection; deep learning
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Fig.1 Road scene captured by a real camera,

where vehicles are not the main parts

WA B R EAR B Ik E = M
R I T LG LR I AN T IR 7 S B JT % o
FETARGURAE A9 )7 122 56K L HO7 B 808 AR
SHABGURHIE R IR ZEAR , F5 00 FBLAS 2% ~J S 0 -
AT T . B M G i G Dy IR 5 A
RRVE BC 53 0] 17 2R AR AT U0, WA 485K 3
91% o XUBEHAE R Hu ARSI 7 1R
FROE , TEPURI R ZRAR D A bR PERE OB s B %2
PRI 2, FL A R R A HE 0, AT 52
TN T30 SCHRE6 13l ad AR 24T BRI A5 4 5
XFAERRFEAT € AL, P A FH 1 G A A8 50 52 B0 44 53
. Psyllos %57 i —Fh I T RS AR ASFRHEAS i
FRHE s T RCHEZR 76 1 200 ML 10 28H9 GEbpiicin R
AR T 97% WS HER R . HRTTIE TR
BB TN AR 22 1) AR R IROR 8% . b, 1%
GERFIE ARG AR T4 B R, BTN 2 o

BT IREE 2 2T W R FON I ik e N o et
FHE, T J2 4 AR 20 Hh A 3l o R ik K ik
Huang %™ 51 A T Y1 25 5 W , 4 45 B b 28 199 2%
( Convolutional Neural Network , CNN) i & Z bR
PUIMMESS 1 AE— D ORBUEE 10 70 288080 7 34
TRWNMERR o TSR, ZFh CNN 544 Nz HAR (AR
AT RO W AT B IR 52, 40 5k 22 K 45 (ResNet) 5
Inception [ 4 I A3 #6780 42 3 Ak CNN'
S BIRAS T AR 58 CNN B i AR PUN PERE
EAF— 4R, b3 I AR AR X 4 A DX 5]
BITEWTFE, Bid 17 bl 20 B8, X FLLHA 5t
S s TEAN SR . R R RE B 87~ G
FHE , SR GERAEAT L TINRCR B 8 (HIR )2
o 245 0 2 AR 2% N RN TR B 1 o

TR B ZINGR AR N BRI HARGIE 2

a1 S N N I W (3R 22 i O €y A
FEAS— ORI AR R, 0T s R e D2k
U S S0 2 PR T AR B AR A, U SR E Y
HER R G VE A R o o AT, 2
TF 9 B4R P2 40 4% Medialab LPR'M  XMU %4 5
JEEHHFUT — VLU S 5l fE A B0l it/ A
T2t/ BEARANID B A DX Al P ], 7 B0 5 o
HRIE AT BRI R L A SO
SE T —ANHI ] H AR S R b i 4 . 53
BKL7,9,16 JAHLL , Bodls MUALY 58 13 10 %, €0 &
10 324 MR LSRR 40 1 A, B3 0 A o
5% HOCHRI8 -9, 1 AL, HEARM Y R T i
7 A B w R E B T2 95% VR G . A
LTI ZERR AR AR AL S DG 9T B R
Fei

VE Ry FaR B 2 1 B4 1 BUR, , AS SCH
T AT E BRI AR B A 2] B bR R O
B BFEZE AR ( Vehicle Logo Detection, VLD)
5% Fr1RH] ( Vehicle Logo Recognition, VLR) Pk
B ZERRGIIST L R YOLOV3 HEZR) 4
BTSSR R, PO A A B IR 5 1 4
PG AL AR IR R Xl 5 A ) vk A
50 JZ ResNet ( ResNet —50) " 52 % 4 45 1 43
T, SEHR L, RIR B, AR SCTE BEA UM A B
2% F AR5 I B bn HUI [a) &, X108 e 2 b2k
M AR RUBIE 55 3R 2 T 89. 0% A HERAE .

1 BRSRERBES

TR B AR BUE B P R AOAR L . A
U PN R 8 s Gl R OR IR E A T LPR
JEN A R SR R AR, 45 B A AL R B LB
TERRPISD USRI BAR AL A IR R, 5 %
PRIRGITT ik 2 AT AE BERNSE IR . PRI, AR SCH
T ARG AR SRR, A 4
W R EE BT, SRR T AR AL E A
o
L1 ZFAREIRAIIRE

ARSORG OB T 8RS S g b of, 3222
FIELLT =AM

V) R e« AR 04 0 35 A

i, FA A AR Sk AR B3 % B R R 21
500 JTARER ul B, vk e AR S Z R A
TR AR O I BLSCR SR BE  - die . ih
FRERANE N FHLAFAE I B L A8 N 4 i 5
PERY P R G, AR ST Pk A F-AL 8% 15k 58



o514

ARILIE, 25 - B IR B AR A R R e L 97

2) AR RS A O TR S
AR PN T5 1 R A R X A 2% 22 7 1 AR A

B, B B R, BIFTE XA ARG I B A A
AL Z R o R SR A P A AN R R
] s R EA T 5, APRUEA [R] ' B 58 5 1 #R A
FERMIREA T . W 2 B, 3R BURDE L
AR T 25 8, AT 20 Sl A 3 G it 45 2

-

(a) %
(a) Night

(b) H N4y,
(b) Underground parking

B2 AFDEL 8 44 s 6l

Fig.2 Examples of vehicle images captured under different illuminations
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Fig.3 Examples of vehicle images captured under different distances
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Fig.4 Examples of vehicle images captured under different views
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Fig.5 The number of some vehicle brands

after the “blanket” collection
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Fig.7 Framework of vehicle logo recognition



o514

ARJLBE, 2 B IR SR R SR A A S LR - 99

2.1 VLD &i%x

VLD G345 425 S 26 sl | (A4 1 44 59 IE
TEFR IR IE AL = AP IR, S T N e S 4
SRS v bRk A e i BB A SRR R IX I, A U
NEXT AR 5T ZEbR EARARGE 1 R]

4 F A YOLOV3 J% Poly-YOLO HEZu'"7>
oI A5 DA S 2 AR o YOLOV3 J& —Fisg &% HL
R FE R /N HARK I HE 28, 420 25 49 2 Darknet-
53 2% HL Rk B AR B AE B3 FEHETE 3 MR
fE)Z BT AR T, I Bl i FAE NS B bR
FIHE 2 ; Poly-YOLO A B X Tié % 46 T HE 24 746
DN ABE T , B o S50V BRI o DXl S A o H
I ia B Rk A YOLO Ik, I8 B4 50 70 4 Wit £
KL 8 R

P8 A A A

Fig.8 Vehicle and license plate detection
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Tab.2  Comparison of vehicle logo recognition on

different training sets
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Tab.3  Comparison of vehicle logo recognition under

different shooting distances
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