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Abstract; Considering the shortage of the traditional image enhancement algorithms that it can only use
space-domain or transform-domain processing strategy separately, a novel processing method combining
space domain with transform domain was proposed. Firstly, the original gray images were decomposed into
different frequency bands by using Gaussian/Laplacian pyramid transform. Secondly, gamma correction was
employed to achieve contrast equalization in each band. Finally, the enhanced images were reconstructed
from the equalized one by means of inverse pyramid transform. Experimental results indicated that: Compared
with traditional image enhancement algorithms, the proposed one can not only increase the contrast of
underexposure regions, but also effectively suppress the luminance of overexposure regions, and achieve a
good visual balance.
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Fig.1 Block diagram of Gaussian/Laplacian pyramid decomposition
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Fig.2 Flow chart of the proposed algorithm
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Fig.3 Enhancement effect of Parisnight image
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Table 1 Quantitative evaluation to the processing

results of each algorithm
FE ETEHRE  MEREER FOEER
Parisnight  21.95 40.80 28.90 29.73
Flowers 9.29 19.14 12.03 12.84

B LE S H A ERAM SR AN —E 4, H
X EEE RN ERR —EAE . AXREREMT IR
T E RS , AME B R AT B KRS, T H R
RTINS, X T EBIEREN HEK.

3 &g

FXRET M= REAS R ERER
ik EEAFASTRETHRERRAY RS MHRE,
REES TR HHTEGER, XHF, BTRL
SR T RRIER R L& BIRS, BHAET LIRS
RERERIRERT e BE , T ELxh i i ok K 8 — 2 4 il
TER L RARIFHAERR™ . HEERRNA . FX
Rk 5/ IR GEM L, B DTV BEERE, HER
T HA, BRI SMBERIERA I, AR
HETE L B A 40 R AR O E S il

sEx LW

[1] TRA.BEER . BHIR,ZF. O/EREBRERER
[1]. a05h 58OE T ,2007,36(s1 ) :335-338.
YU T H, HAO F C, KANG W M, et al. Summarization on
the infrared image enhancement technology[ J]. Infrared

(2]

(3]

[4]

(5]

(6]

(7]

(8]

(9]

[10]

and Laser Engineering, 2007, 36(s1) :335-338.
o, ERE, EXRE,F B RRFERNE
BT ERRE R[] 6T 23R,2000,38(1) :214-
219.
KE J, HOU Y Q, WANG D K, et al. An improved algorithm
for shape preserving contrast enhancement []]. Acta Photo-
nica Sinica, 2009, 38(1) :214-219.
Xeade, RN T XEFESENERNEN T
#®0T]. Bk 5#H,2010,17(3) ;12-15.
LIU S T, WU G. A novel method for image enhancement
based on generalized histogram [ J]. Electronics Optics &
Control, 2010, 17(3) :12-15.
RAFAEL C G, RICHARD E W. Digital image processing
[M].2nd ed. New Jersey:Pearson, 2008.
ZHANG C, BURT P J, GOOITZEN S W. Multi-scale multi-
camera adaptive fusion with contrast normalization: US,
20090169102A1[ P]. 2009-07-02.
BlE, SR, AFL. £T LP B MR EEHRK
ERI3R (1] HHHHL TR ,2009,35(15) :220-223.
YANG K F,JIN H Y,SHI M H. Image enhancement
based on Laplacian pyramid fusion and brightness trans-
form [ J]. Computer Engineering, 2009, 35(15) :220-223.
ERI, 3, REZ. B/ DR B B &N &
MRE [ T]. 4R ,2007,27(7) :1183-1190.
WANG G, XIAO L, HE A Z. Algorithm research of adap-
tive fuzzy image enhancement in ridgelet transform domain
[J]. Acta Optica Sinica, 2007, 27(7) :1183-1190.
ZhE, FRA. MEELRMERENEREETE
[J]- dob 545 ,2007,14(6) :29-32.
LI X M, LEI Y J. An image enhancing method based on
wavelet transform and rough sets [ J]. Electronics Optics
& Control, 2007, 14(6) :29-32.
CHAN T F, OSHER S, SHEN J. The digital TV filter and
nonlinear denoising[ J]. IEEE Transactions on Image Pro-
cessing, 2001, 10(2) :231-241.
H . —Ff 5T it Hausdorff B 25 A B R ICES
#E 1], 1BiEEH S51,2012,34(4) :117-118.
GAN X S. An image matching algorithm based on
Hausdorff distance[ ] ]. Command Control & Simulation,
2012,34(4):117-118.

(E#% 14 W)

[7] TU Z CHEN X, YUILLE A L et al. Image parsing: Uni-
fying segmentation, detection and recognition [ J ]. Inter-
national Journal of Computer Vision, 2005, 63 (2) :113-
140.

(8]

LAZEBNIK S, SCHMID C, PONCE J. Beyond bags of fea-
tures: Spatial pyramid matching for recognizing natural
scene categories| C]//Proceedings of IEEE Conference on
Computer Vision and Pattern Recognition, New York,
NY, USA, 2006:2169-2178.





