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Abstract As one of the important components of intelligent transportation, license plate recognition plays an irreplaceable role in
people’s daily life. For example,in daily life,illegal vehicles often avoid punishment because of the number plate contamination
and occlusion, which further increases the difficulty of law enforcement. Therefore, improving the recognition efficiency of con-
taminated license plate is still a crucial issue in today’s automatic recognition system. The paper mainly focuses on the recognition
of shielded number plate. There are four main cases: normal number plate, partially shielded number plate, completely shielded
number plate and not hanging plate. The traditional OCR algorithm has a high accuracy in the recognition of Chinese characters,
characters and numbers. When it is applied to the recognition of license plates,although the detection of normal and partial shiel-
ded license plates shows a good recognition effect, the recognition effect of completely shielded number plates and not hanging li-
cense plates is still very poor. With the development of artificial intelligence,it is possible to get better recognition on completely
shielded plates and not hanging plates. Therefore,combined with the advantages of traditional algorithms, this paper adopted OCR
technology and the current deep learning algorithm to optimize the recognition effect of stained license plate.

Keywords Intelligent transportation, Target detection,Contaminated license plate,Deep learning, OCR
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Fig. 10 Block diagram of Jetson TX2 series modules

5.2 TensorRT ¥ £ ¥ 32 fin 3

TensorRT & — 3K F T EIZ 4335 . 43 B AU G 4 0 () +f
Ze M4 . TensorRt J&—Ff i PERE 1Y IR B 2 S HE SR, F 2
AT e e A R e S B . BN TR B 2 o T
AT B LS T A W B AT ], AT g R 2T
i FH B AR HE R | v A i Y HE R,

U AN TR] 0 K5 B2 47 DR S o A0 3 2 W R ZE i A =X
VB RS TR] SR, DT O 4 46 R

() BETIFEBIN AT IR 2h 09 N FH BT . 10 N 2 4 2
TE R RE TG . 1B 4T I B8 A8 A D a4 Y 9 T 4 18 L T LA
JB 5 BT 2 0 38 3R A BOR

(3) RS A RO IS /N A AE A TH FE o TR I, X T[] — it 1Y
ZA 0 AT BT AT YIS B
5.3 Docker #REITHE

S TR () 32 A7 0 4 47 ok U L 8 o R s A0 4 HE
1B e g A A e ) R AR B xR L A Docker B
HULTF LA,

(D427 B B 2% . Docker, JF & A B Al LLf 6%
G R U TF & PR B L TG S IO T R A B B T A
PRI

Q) EMFEWEA . 5 RBVARE, J& T 9L 45
B, i R GBI A B SR,

(DG FTIEBY . Docker HH 1R i 1Y 3 25 1, JL-F X
B AR L 5 TR 2 8] A R .

(WOEFENEHE ., Docker R T E i | Dockerfile X}
T AR 18 i, B0 T — B R 2B R BT, X 2 A% 9 A8 B A
A

Docker Je fE#R/E R G020 F B 352 EHLM E 4L, K
W=, 11 J& Docker 7£ Z 4t J2 1l (2244 14 .

wper | | mAes

afmng | | afswg

| |
| |
| Docker % % %4 |
| |
| |

EENRERL

AR

K 11  Docker ZE¥ &

Docker architecture diagram

Fig. 11

Docker 4 AR A f O 3 &4y, HAE 0 0 5
{502 AT AL HE A B A7 PRI B0 S AR BT e R B AR SR TP AT
L RAG AR TAEA W] 6 #7481 B A e SRy Bl F 42
LR PT35S SO R R AR B TR A A Th AT s B R R AR
T IR H T

Docker 7535 17 i 7 2 A 47 70 %5 Bz 19 BE1% . L3R 4R 20 3%
IR . E A 8 R A A G T AT R AR AR
R B AR AR B I MUA 555 X% B s SR AT o B, AR S
MALERAE R G A S Ubuntu server 16. 04, HIK, FE 5%
RSty 1 ) 1 25 2 L TE 2 A% Pl AU A PR L 9 An s AT AR 1
RE SR | 3l 25 B 4 PR AVBORE 55, Joc J5 0 T4 5 1) 28 0% B8 A i 52
Bt LAE RO . IF BRI 3% R AR 22 5 A1 3E0) T #
MR AT L., G BB MASRZHCRINE 12
B o

._I__f:f_%%__f__. — 582
Tl _em
S\ Ee T
adl [N R

H 12 BR EHMEEXRA

Fig. 12 Relation diagram of mirror image,container and warehouse

5.4 Jetson Tx2 # R 8 44

AR SRS A 2 BRI A HE SR Darknet, 3L 5 B4R
RURD T2 A KBOT ., ARG 22 8 0B AE T i (E,

T A AR ) 32 8 o AR 5 B AR T AL R Tx2 A58 Y 7% A 7
Y

(D FETE EHL LR Docker #4 4l i 1) 5 48 35 b5, I ER
INIEE IR G e RS Tx2 EE MR RS E4L.
Ubuntul6. 04, 455 75 45 8 4T 40 76 3L Bk 5% 1% LM 3 1) 45 2%
e, S A B AR

(2)TE Tx2 |22 Docker, Docker $7 AR B 44 35 17 35 5% i
FT RS L Tl L S [RBE 0 %o 8 B8 P AR . BR T PR IIE S [ 25 2
Z VB (Y ASE A R T e T3 ek O R R A o A
VR BN R R BE (R BRI B Tx2 14 Docker H , Ty 5 15 B8 1F
W& b 52 % 1) NVIDIA-Docker2 % ffi Jll CUDA #1 & &
RS, feJa e s A R



AR EE R T TR 22 I 4 4 S 0 R S A 2K

219

6 SLWHR

A H] AP Al mAP A 4 3T A0 4 RDR B (9 48 4R Horh
AP E A EAZE IR G5 7 [ 4 IE B R 2 B P-R BT Y
m AL mAP M Z A28 5] AP (9 B {A . 33X 75 A48 45 3 4 F X
L0, 1]=2 18] . AP Hl mAP A9 BB, J3 28 200 il 5, A58 20 )
PUIKE BBt . B T AP FURE 1 B 5026 551 iy 130 2 2R
mAP L RE WL AL BY fr R PR R BRI A A 48 B R R

AASTRY I 7E 36U 52 30 %R 7 1 4 A [ 38 (RecalD) 2 PEA
K I 78 55 %, Recall J2: 35 70 25 2% v 1E B 43 25 0 1E BE AR A B0
A AR T IERE AR A LA

AR S5 LRI 10 000 5K A 40 & Fr, 2o OE F S
& R 8500 5K, K& HS M - 400 5K, A FBHE P55 200 7K,
B35 R R 900 i . 3l 3k BE AL 43 TE AR A A B AR 2R AT
ARG F AR A TE AR U AR AR B RIBOCR AT I, 3
iR 2 B,

#* 2 MIREEAG R A %

Table 2 Distribution table of test sample results

F5 x5 WA ERRHH EERAMRRANE BREFE/X A E/ % # 2
1 o 2y 900 859 816 90. 67 94. 99 93. 26
2 AW 200 200 136 68. 00 68. 00 68. 00
3 ¥ 400 658 347 86.75 52.74 66. 34
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