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Night road video enhancement based on improved CLAHE algorithm
HOU Wenmin

(School of Computer Science, Xi’an Shiyou University, Xi'an 710065, China)

Abstract; Due to the weak light and low visibility at night, the video captured by night surveillance is low and blurred, which
affects the video quality. In this paper, after the video stream is parsed into photos according to frame rate, the photos are enhanced,
and then the enhanced photos are synthesized into video frame by frame. Firstly, the wavelet threshold is used to denoise the parsed
frame, then the improved CLAHE algorithm proposed in this paper is used to enhance the denoised image, and compared with
several other commonly used image enhancement algorithms. Finally, the enhanced image is analyzed subjectively and objectively.

The experimental results show that the algorithm proposed in this paper can effectively solve the problems of low brightness, low

contrast and blurred details of the night road video, and enhance the overall effect of the night road video.
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Fig. 1 Experimental flow of road video enhancement at night
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Fig. 2 Pixel point redistribution map

HOB 7 BU M e /NI EE O U5 K JEE Stk A 714
R, A EMR BN T AR, O H g R — A
R DL 7 s oo Dy P A1 B K BE 9%, U SRAE—
Ui P 45, A AR R b A7 e e, A X
(4) EFIHR R P I — R A D, HE A
AR R AR Bl 5E I

FE4 MLHR 3 PR T IO 2 R
Ja R BE AR AT XAk



53

PESCHL: H TG CLAHE S0k 1 1% [H] 3 B DAY 5 19

TBRS  PFHEAF XA e 5, I8 HAE
HREA R,
F]6  MIFAT X W E I A, X E]
TG AT IR MR, A5 8 e 2 5 A R
1.3 it H CLAHE &%
TER ) E B R P B T ORIOR e 2 KT et
B FEAEREZ I 52 AT IR DXk, 1o R L) [ 15
AT ULRE RO LU BE AN i, BB i 22, O 1 HG SR A ()
E PG, A SCHR G Y CLAHE 83, el f
BOETE AL 5 A Gamma K IE
Gamma F 1S %F IR FEAT A 22 P 6904 G 5 1)
ik AT EE R Gamma HH 2R g SRR SEEE, AT UL
AN 4 A 18R €00 R €5, 950 4 P KT B BE A T3
WKW 1 L], O K T MR sh A5 445
PG % b R, E — A 4R FH R R, Gamma
MEE3E 38 K FE AR 1) R AU AR 58 1, T8 T IR BE AR 2k
ARk, MRREEBCR B ansX (5) PR
0=Cx(I+B)’ (5)
Horpr ) TR A EUR 5 0 2 g ai Ja R
C FTRE B FREGB FAMERE Gy F9R Gamma %K
1€ Gamma B IE W, v AOHUEE 2] T & H#E A9 1E
Mo My R aF ARG AR, X B R T L R
SO s A0 ACERAR Lk AE Ak, 23t I8 A% LE B
RAAB AR My > 1B, ER A K (9
REWIEAR, S BIRMG SRS ; 2 y < 1 I, ER RS K
JE(E AR ST, SRR AR 5
TER IA]E % 1) S PR G AL B ) B i 31 2
y TERT 1RGNy (R 3985 0 EHGBsE
MEERMRZH NG L, FEEMR IO B IR &
HE O A DR AR, 36 BCHG  1Y y {E, AT (R
5 R AT G 5, GO0 EE BEAS LIS T, AT I8 21 X
P[] s LR iR B RICR,

2 X

2.1 EWHIESIME

ARSI i SR FH B9 ) 3 BEAILAIR B T I 486 %
J5 ., IRIFRE N . Windows10 64 {18 4F R85, i
fil & A Intel (R) Core (TM) i5-7300HQ CPU @
2.50 GHz, Nf# 8 GB; 4215 5 A Python3, F LA
R EMERE
22 ZWERS5HH

AT 50 TR 1] T AT A3 | BT LE B T 2
30 i 55 156 Wi 55 235 it 55 323 M3k 4wtk A
BTG, R T ESE g 45 R T B AT SE Ui ik 77,

ST 4 Tt [ 45 % 1 45 4 B b F RS HE _MSRCR |
CLAHE S5 SCRpe b AT UG 5 Xt Fb | 3658 5 154
BAaE 3w,

(e) A% ¥
B3 HEEREGSEEILELER

Fig. 3 Processing results of each algorithm of road images at night
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Table 1 Image quality index PSNR
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30 M 6.89738  8.67071  19.2298  23.8553
45156 M 7.13894  8.28393  18.4420  22.604 7
5 235MF  7.02555  8.56437  19.0459  23.480 5
$i323 M0 6.90844 870710  19.5989  24.622 3
*2 BEBRREEIR SSIM
Table 2 Image quality index SSIM
HE MSRCR CLAHE A&k
30 0.10093  0.12756  0.46326  0.827 20
Hi156 Wi 0.11377  0.13669  0.47397  0.810 56
#0235M 010215 0.12975  0.46920  0.836 53
%3237 0.10193  0.13229  0.491 01  0.845 60
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Table 3 Processing time of the video algorithms
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