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Abstract

In the surveillance video in the natural scene, Super-Resolution (SR) technology can effectively
solve this problem due to the low effective resolution of the license plate image caused by the
shooting distance and shooting angle. However, there are still many license plate images with low
resolution, blur and illumination problems. There is still an unrecognizable phenomenon after
super-resolution of these images, which will occupy computing resources and reduce the speed.
Aiming at this kind of problem, a non-reference image quality evaluation system is proposed to
identify the effective image for super-variation and license plate recognition. According to the
scene requirements presented, four license plate image quality evaluation factors are summarized:
resolution, sharpness, brightness and contrast. Finally, support Vector Regression (SVR) is used to
perform mass fraction regression prediction. Experiments show that the proposed algorithm can
effectively improve the accuracy of license plate recognition while ensuring the speed.
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ZERR S (License Plate Recognition, LPR) T vz N T &Mk € B SLban &, WA LR O, 1R 7%
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TEMELLE R, R 1 52 20 B AN 28 A () T 2 A SR 1 (E AR TRT I 5 35011 2 R 3 R0 Y el 5 T e A
TR BRI AR . BB R R E 1) B 28 e i AN I B R B 25 AR IR AT T, e PR v A b AR 1) 2
F2 ZE AR ) A0 1) R B AR R e RN A R[]

HAT, 20 22 A e 2 1 SR R n] DU AN 7 T R R B R EME R T =2
B R G0 R N R G R E E T S U IR AR [2]. BAREE TS SRR . SGIE R Ah M A T3
AR R EUR . PIAN T SRR e 5o &G TR, B S AT PR 500 50 A B o 0 2 i) i,
CEH TIRZIIMBRTR, WingEAERME A S EAMEFIESESE 1 4 A H 1L [3] [4] [5] [6]: B
BN BV E A ARG U E S, RBIEE[7] [8]. EFEHIA[9] [10]. EUE [ 11]% .
X UGy RAE— R LR T E RIS, (REAR KRR R3S TR 1 (R B AN e 58 4
R 2 R PR 5 AT 1T 5 P 302 0 T i 2 AT 1 A [2]

E—SE R s, WNXAETE . SRR, SRR 2R R B S AN T A R AR B A
UG K/ ZREAR[12] 0 ASCEN AT ZE R BEAS AL 0l R, 25525 18 TR B8 K (1 9 7 T 52 M 2 3 v i 23 04 &
I FH o3 2B R [13]0] ZE R G AT s BRI, RIS 62 2% BUGT  VE Al BT [ L417E 5T M
0 73 H 2 2 Wi et MR REAT BN, TE K BR AR TT 2 UG I [ Bt 9/ 1 Al 20 % 23 A0 4 R ) 1) IS 3
B, MMHE TR R TlE. BT, BTEMEGTIRMIENEEERD, RN FRFIA
FITEARFEAR KR B30 70 UG AR FE I geit, AR B = VP47 (Natural Image Quality Evaluator,
NIQE)&:[15]. & B4 F E45%(Blind Image Quality Index, BIQI)&E[16]45:18 F 155 % K& 5 B3 F i
RGBS TCIEAR U MR AE R R I B AR B [17], B8 EE B I L PPN BN RE VAN ZE R RUBE (KD,
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Figure 1. Algorithm flowchart
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(1) Bz %L

Brenner #5557 /& SR R 32 K B 5 ) (R0 B2 22 2RISR AT B b A, 45 RAERROR, e 3 ) R 1075
i ALk . Brenner bR (2):

D(f):zyzx|f(x+2,y)—f(x,y)|2 @)

K@, F(xy) BB XA S (X, y) FIREE, D( )y EURIE M 54 5
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D(f)=Y, > |f(xy)-4 (5)

KE)H,  p NI EUR RS
(2) Vollath %%
ARINA(6), £ EIMRIE B35 I R IALT .
D(f):zyzxf(x,y)*f(x+1,y)—M*N*y2 (6)
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MK P 72 431%:(Sum of Modulus of gray Difference, SMD)/2 %S i (X, y) S AR sl UK AR 224018 5, 4RI
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Figure 2. License plate pictures in different resolutions
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Figure 3. License plate image size distribution
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Figure 4. License plate imgaes
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Figure 5. Normalized data curves of different evalution func-
tions
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AP ANERE T A TR AR A I = AN AN R I B ] B3R T A M AR, 0 I = BT AT
ZERRAST AN ZEREAR o B EBEATLEREX T 3200 5K 2 h EHGAE o di B, 0t 80 B2 SR B 4 AN ot &= VP4 DA
THIVPAME . 585 AR X DYAS G 5T VP R VA B, A SO m) & (BT JA B SVR Stk AT 42 i UG T
B EEE TN . fEASCSIE R, IR A R AT 1000 1K .

(1) FEASERIRI S

AR S BRI — 5 HE 1) R UG T AT ZE RO ELAR 10 aT SR AU rf R AR R R . SRR
3200 TR ARG AVE N EEESE,  Hod Ar R B 4 R AR AT R B AR RS 4 5 2 . ASOB IR L
PEEEN B0%IENILRFEARLE, 20%/ENMIRFEASE . WZFEAR KL SVR AR, MARFEA ok
o 58 AR T A B 1 o

(2) ZHuk+*

ASCAEFH Python 158 = 7 MLk > ) Scikit-learn, BLf#2 At 7 3EF Libsvm [19]/) SVR IR 7% .
Libsvm $24t 7 2130, RBF £ A& A1 Sigmoid R 2055 PUANH FH A% R EL, AT 250 ok 22 Fofr 432K R0 ] U )
o SRR LR FEANZ AL RE D I T HAH R S H L %, SRk s B dg — M R
2. FESHAFELRBNIERE. ENELSH C K gamma 25, MR SCHE B HriX e Sk .

© xR

AR ICHATE I RBF 1% B 0RT Sigmoid 4% bR 45073 7 AR 418 I 2R AR B 2 STASE AR S 0k AR A R a3k AT Tt
OISR ZE IR, S5 R 1 (IEN LS % C = 1e3, gamma =0.1).

M L BT LLE H, RBF ZBREIR Z RN, WA SOE S RBF VRN N AZ B2

Table 1. Kernel function fitting error comparison

F 1 BEHEMAIRELR

R MSE
RBF 0.210
Sigmoid 0.296

@ FESHUNILE

C RIETIRH, MIXHRZEMEARE. C M, WHABARAZHIMRE, FHLMUE; C Bh, &
BRI A . AXAE RBF LR E, [F5E gamma = 0.1, %< C RHUE X B IE RS RO, C &R
SHAAELER G0, 1JRI[L, 100014, A T HRUEE R M4/, 2450 C R AF/ANEE[0, 11F1[1,
10001347, 43 2.

Table 2. Impact of C value on model performance
= 2. C EXMRE M BERIS 0

C1H MSE
0.01 0.291
0.1 0.251

1 0.210

10 0.210
100 0.210
1000 0.210
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M2 FETLLE Y, BEEE CEMIEIN, SVR FITMIE A M HREA W iE R, 24 C =10, Masazf
JE, AR C =1,

ZH gamma BEE R 8 T HE w58 FREAE 25 (8] S5 1 40 A, gamima iR, SERF R S, H
KRS 2 A% gamma {E#R/DN, SCREm SRR Z, 1M SCRF A & BN G I I 25 T B B2 . AR SCHE RBF 4
BB LR -, FE C =1, %8 gamma BUE AL REISZI, 03 3.

Table 3. Effect of gamma on model performance
= 3. gamma 1R RERD S

gamma {& MSE
0.0001 0.178
0.001 0.199
0.01 0.209
0.1 0.210

1 0.211

10 0.211
100 0.211

FESZBRN R, gamma FEAEBUA BN IME . N 3 Al LA, AT LL%E#E gamma = 0.01.
DL ol S 5 v resgm, % 4 FH T A AR RE 4

Table 4. Combined training results
4. BENGLER

gamma
¢ 100 10 1 0.1 0.01 0.001 163 1e4
0.01 0.201 0.291 0.201 0.201 0.201 0.289 0.271 0.191
0.1 0.251 0.251 0.251 0.251 0.251 0.238 0.191 0.147
1 0211 0211 0211 0.209 0.209 0.199 0.178 0.143
10 0211 0211 0211 0.210 0.209 0.199 0.193 0.152
100 0211 0211 0211 0.210 0.199 0.199 0.195 0.156
1000 0.211 0.211 0.211 0.210 0.209 0.199 0.218 0.172

M 4 T L 2 gamma i T KIS, B4 C AERUT A E#HICER L&, 1 gamma I ANH T
Ny MR AR]— AN SRR A B AR 2 5 B BN Bk . 1024 gamma & {H C EHBCKI L BEEAS A C B/h
i —FER DU RS, {2 RBF A% 48 5T R gamma L &GS, C (EE/ N RERS Y54 A 47 FLIR B e b,
BT T CEBUSEOR . Humea # AS B BB € 9 gamma = 0.01 5 gamma = 0.1, C=1.

(3) UIZRAEAL L Tt

il % e £ RBF. gamma = 0.1 M1 C = 1 RAHNIUIGRFEA LR, IFAE A IR A SR BEAT 6t i
FEARSEAT BB A BN 5] 6(a) . HLASSCREAT DN RE A S 1L 25 i A bt BSA8E FAS STl 5 H SR A
RIBEAT PP o TINS5 R -5 SEB e EL 4] 6(b) .
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Figure 6. Comparison of model fitting
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FGREPFOME BN 1 HASRTRB 0 42 R R 1 B P ME BN 0 Aok MK 7 e AE H, SVR X
TR R PEAL T AL A RO R AT

4. EWFEREGRSTH
41 GERBOIPVERZRNERRZN RS

A SCEET AL A0 RS A BR 2 J R IR B3E F T b B R R 42 R AE S HyperLPR gk
AT SEB IR . HyperLPR SR il . il bk FLAR Bk, R 5 R 2 R B HER 2 1E 95%~97% /£ .
AR SCAE S B s3] (0 488 T T B M P A AR B AT I, SR AT B 15:30~19:00 1 M S A . 4y ) AE
HyperLPR 5% FAISE S T M MR AR 1 HyperL PR 5032: L st B 5] — Bt 47 a6, e 5 3%
TRAF AT BRI 45 5, Guit H R b i 2R, a0k 5. HAR il 3A 5% 4 ubuntul6.04, -4 GeForce
RTX 2080.

B2 5 ATLAE H, S FH 4 3R R AT A R e R R HE i 6

DOI: 10.12677/csa.2020.104075 729 THENUR S 5 R H


https://doi.org/10.12677/csa.2020.104075

Table 5. Comparison of recognition accuracy of license plate images

5. ERMEGEIRAETRRILER

ik PR 2 S 1 ETR 31 E ()
HyperLPR 66.322% 3.051
HyperLPR + #4335 80.935% 3.062

4.2. i NIQE B E ¢

LA NIQE Sy ABIHATINUE, SKigikiE TS % BEG R RETFRIFHRIE K G
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%100 K. 13 NIQE HyEXTixX 200 7k B F #h4T i B4, /B0 R G Rt e . PG 4s R 7.
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Figure 7. NIQE algorithm evalution data distribution map

& 7. NIQE BRI HIE S T E

FEIE 7, ERB A y Ros AR A R AL AL S CR TR A n RS A AR 2R A
BRIV 7 B BTXES 100 SRAGZERR IS, BRAR AN 20 R LB B B VAl 50205 B A VAl 7 oA B S A
B IARES, (BE 7 Al DA PPl 7 B AT A LA, o P 4 R R ) R B i
73 LUKAIE NIQE S5 i ANE FIHE -

4.3. AXEZERMEES T

ASCHEF HyperLPR HELER: FIRE A R R G5 A A SR B 0 T 2% BUR R F I R0, a2 R )
YER 2R AR T FE AT 00T o A SCHE HE IO Ay JR0 v 07 08 2 R RIS 1O BRI AL 43 ) 0.4. 054 0.6+ 0.7 BA %
0.8, TESEZBRAGYE T M= LEATIR, DURECAE ) IME, SLiess RN 6.

Table 6. Comparison of different thresholds of the algorithm in this paper
2 6. AXEENE AR

I ZE R 26 PUIHEZ(s)
0.4 81.916% 3.085
05 86.516% 2.991
06 90.183% 2.78
07 90.183% 2.778
08 90.183% 2.778
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