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Night image enhancement based on pixel level adaptive image fusion
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Abstract: Aiming at the characteristics of night images, such as low brightness and most of the image
details concentrating in the low gray range, a night image enhancement method based on pixel level
adaptive fusion is proposed. Firstly, a high pass filter is used to filter most of the dark background in-
formation of the image, so as to enhance the gray details of each region of the image. Then, the fil-
tered image is fused with the original image in the way of pixel level weighting adaptively. The two
weights of each pixel, in filtered image and original image respectively, depend on two distances: one
is the distance between the pixel value and the target fuzzy set, and the other is the distance between
the pixel value and the background fuzzy set. If the pixel value is closer to the target fuzzy set, the
weight of the filter image is increased and the weight of the original image is reduced,

correspondingly. If the pixel value is closer to the background fuzzy set, the case is the opposite. In
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this way, the global contrast of the image is further enhanced and the visual effect is improved. Exper-

imental results indicate that the night image enhanced has been improved significantly in both gray de-

tail and global contras. The processing time is less than 10 ms in the hardware environment of CPU

with the main frequency of 3.0 GHz for 320 X256 resolution gray scale images. The quality of the de-

graded night image has been improved greatly, and its good real-time performance can meet the needs

of the engineering application better.
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Fig.2 Curves of weight coefficient
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Fig.3 Comparison of filtered and fusion images
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Fig.4 Comparison of filtered modified fusion images
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(b) Histogram equalization
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(d)Fusion enhancement propesed in this paper
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Fig.5 Comparison of enhancement in Scene 1
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(d)Fusion enhancement proposed in this paper
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(e)Fusion enhancement proposed by Prof. Lin
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Fig.6 Comparison of enhancement in Scene 2

X B0 R B A0 P A% b B8 R 1B o A IR A
BE L UL T B 3R O RS R B
0,
32 REBGBERREEWITN

P 0 P19 90 35 5 4k T 40 7 0 AT L £
MELE LGN . il T A M A A K
S5 L ELAR X WU 95 5 DX B0 L 707 4 K [ o
FE 47 5 It HE R 2 2 800 LB I R 5 75 58 I B
A S DRI AR 5 LR T P B % F L
ST HS B 1 (9 80 08 A T 40

Pl 1906F L FE 10 1328 5 F

l n==rh m=k
Coo=w20 D01 —Tiwsl + 6
Nn:7k m= —k

K I, R OR R SR EE N 8 EHMR )& E

NGRS BNE Co, MR E S G L) R
&Rt e EEh C, YIH.
EG A5 BT A AT .

H=—> pUdlog (pGk) » (D

Kb p o) NIKEER b HERE L i KK
JEY

SRR ) R (D IHEK 5 hig s —
K 6 mfdg s RS 6T L R RS B R bR T
ZERIME 1 ME 2 iR,

M 1R 2 5 RE AR TR G R 1L
S5 B U B4 5 0k A X L BE AR AR B T R 4R
TR O At 1 5 488 5 B R AT B AR ST A
I LA B SR S L B UE T . S5 AR 5 A
Bl 6 AT LA H il 1m0 ok b B L g
(S = S TP O Gk (e o Y P o R TR
AR W AR S BT B R Y i G RO, B

SR v Xt L R Y T e P T S AN B R R L Y
P . X ULWIAS SCHE A Bl 1 o Ak IS T T
WA S, AR B VRN 45 R B5 1 2
RS B3 4 B 7 AT WD A A Tl 494 9 B 7%
AR T UGE L HAICR S ARG A P B
EE R, B ERCEWITFHEIRYE 3.1 TRy
EWITFM Z RV A

*1 BE—FEAEZNEGRETFNER
Tab.1 Results of image qualify evaluation with different
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(b) Fusion enhancement proposed in this paper
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Fig.7 Enhancement of color image
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Tab.3 Results of color image enhancement
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