wfﬁ-’ffh?f*l'?

COMPUTER SCIENCE

BEFRERIENMSEEARNARREGRIEEEZ
TFIE 78 B BHEE

5IAEX

ZFE #iE B HAEETEERENMESEESTENAREEGEREEV]. HERE 2023,
50(6A): 220300265-7.

AN Ziheng, XU Chao, FENG Bo, HAN Jubao. Endoscopic Image Enhancement Algorithm Based on
Luminance Correction and Fusion Channel Prior [J]. Computer Science, 2023, 50(6A): 220300265-7.

BN EEE (SERXINEE IE JENBEENE)

Similar articles recommended (Please use Firefox or IE to view the article)
ET ML EIERAREH D EITTE

Motion Contrast Enhancement-based Crowd Motion Segmentation Method

HEHRIE, 2023, 50(6A): 211200205-7. https://doi.org/10.11896/jsjkx.211200205

SEERETHNEREERGEESHCBGIEREEHAR
Study on Unsupervised Image Dehazing and Low-light Image Enhancement Algorithms Based on
Luminance Adjustment

HEMREEE, 2023, 50(1): 123-130. https://doi.org/10.11896/jsjkx.211100058

ETHSEFENTF=REENNEGED PIEEENE

Image Super-resolution Reconstruction Network Based on Dynamic Pyramid and Subspace Attention

HEHNRIE, 2022, 49(11A): 210900202-8. https://doi.org/10.11896/jsjkx.210900202

EFBERUNREIRIINEF IR S RESTRME WS
Dual-field Feature Fusion Deep Convolutional Neural Network Based on Discrete Wavelet
Transformation

HEHNRIE, 2022, 49(6A): 434-440. https://doi.org/10.11896/jsjkx.210900199

ETEIRCTT AN AR E G IEE

Single Backlit Image Enhancement Based on Virtual Exposure Method

HEHNRIE, 2022, 49(6A): 384-389. https://doi.org/10.11896/jsjkx.210400243


https://www.jsjkx.com/CN/10.11896/jsjkx.220300265
https://www.jsjkx.com/EN/10.11896/jsjkx.220300265
https://www.jsjkx.com/CN/10.11896/jsjkx.211200205
https://doi.org/10.11896/jsjkx.211200205
https://www.jsjkx.com/CN/10.11896/jsjkx.211100058
https://doi.org/10.11896/jsjkx.211100058
https://www.jsjkx.com/CN/10.11896/jsjkx.210900202
https://doi.org/10.11896/jsjkx.210900202
https://www.jsjkx.com/CN/10.11896/jsjkx.210900199
https://doi.org/10.11896/jsjkx.210900199
https://www.jsjkx.com/CN/10.11896/jsjkx.210400243
https://doi.org/10.11896/jsjkx.210400243

http: /www. jsjkx. com
DOL: 10, 11896/jsjkx. 220300265

= ﬁﬁiﬁm+?

ETEERENMMEEEXRNARERGRIEEE X
ZFE % £ B3 # HEF

THAFERBEFIK A 230601

(838928122@qq. com)

H E ATHBAEPAAEBRTPHAEGELR RN BETAR TN ST LERFRA, L PR BT 560 NH
BRI RA Rk, A RS ARES F—H S RAELRTRATAWIRENG T ZFNEENZ, AT R ERAENAS B
AT ERF BT TR RRSH 2 (CDF) , KRG A A AW CDF #9 5 K R4z bl B AB G X% 5 A TRxddid
ﬁ%iﬁﬂ%&@{%‘;éﬁﬁtbﬁﬁmnﬂ*ﬁﬁ‘ HRAAABRIATHBEARNGEAR L EEE A MY FFTHRE AT ERA
B RABER(FM) Wb EHE RGBT R RO 2RI HBEAR EmSEHE, F2FWe A%, %G44 CLAHE 0.4
2R Fu fn é’]i‘}kt Wik, EEBEAEN MEDS#ELE L. BB FT ERERIUAIA 7 iE2H T ENFELSH.4 R AN
PR T EERZLERMB T EGR B R T B EEE,

%%iﬁ]:%fﬁﬁ;ﬁ“«%&i;ﬁ'kt B ERA BEONE TR AR

mEESES TP391

Endoscopic Image Enhancement Algorithm Based on Luminance Correction and Fusion Channel
Prior

AN Ziheng, XU Chao,FENG Bo and HAN Jubao
School of Integrated Circuits, Anhui University, Hefei 230601, China

Abstract

medical endoscopic images,a novel endoscopic image enhancement algorithm is proposed in this paper. The method is divided into

In order to solve the problems of uneven illumination, blurred blood vessels in submucosal tissue,and low contrast in

two parts. The first part uses a method based on quadrant clipping histogram gamma correction to achieve brightness enhance-
ment. In this part,the histogram of the brightness channel is first divided into quadrant clipping to obtain a smooth cumulative
distribution function(CDF) ,and then use the truncated CDF way to control the size of the gamma parameter. The second part en-
hances the contrast and sharpness of the image based on the fusion channel prior. This part first uses discrete wavelet transform
to fuse the green channel and red channel of the image to obtain a layer with rich details, which is used to generate the initial
transmission map of the Image Formation Model (IFM). After that, the initial transmission image is corrected by the proposed
ideal function model,and a clear image is obtained. finally, the contrast enhancement of tissue and blood vessels is realized by
combining with CLAHE. The method and several other existing methods are analyzed subjectively and objectively on the MEDS
dataset built by the laboratory. The results show that the proposed method can improve the contrast of blood vessels and tissues
while avoiding excessive image enhancement.

Keywords ILuminance,Gamma correction,Contrast, Transmission map.Discrete wavelet transform,Endoscope
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Table 2 PCQI results of different algorithms

Methods 1 2 3 4 5 6
HE 1.1616 0.8880 0.9821 0.9922 0.9518 1.0594
CLAHE 0.9225 0.9764 0.8021 0.8614 1.0035 0.9732
AGCWD 0.8886 0.9467 0.8202 0.8317 0.9550 0.9072
MSRCR 0.6231 0.8700 0.7896 0.7759 0.8968 0.7042
Palanisamy et al. 0.8071 0.8481 0.6947 0.7063 0.8970 0.8435
Zhou et al. 1.1264 0.9848 1.1709 1.1767 1.1002 1.0804
LIME 0.8111 0.8010 1.1298 0.9244 0.9112 0.8251
Wang et al. 0.6745 0.8153 0.9169 0.7435 0.7521 0.6715
Proposed 1.1624 1.0096 1.2361 1.1857 1.1347 1.0944
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Table 3 EME results of different algorithms

Methods 1 2 3 4 5 6
Wang %5 76 52 B 38 o F 6} b 3 3% i )y 1 38 78 AR R 4 T, HE HE 9.9525 2.3998 8.5102 4.1851 4.5866 5.7114
K’éﬁfﬁﬁﬁm?ﬁﬂﬁﬁﬁiﬂ’ﬂﬂ‘ﬂﬁkfiﬁ EPETT S B, ill]l?] CLAHE 3.50?4 1.7?38 7.6?43 2.6078 4.1166 3.8492
AGCWD 3.4458 1.8523 6.9516 2.8351 4.2268 3.5271
7= 9D PR A SCHEBETE 58 B A IE | L A2 2% L MSRCR 2.3397 1.1558 6.7621 2.0993 3.6024 1.9492
B T Tk B T A AT R 2 R TR AR e TR it Palanisamy et al.  2.5301 1.2126 6.1007 2.0297 2.7863 2.7693
Zhou at al. 5.5947 2.1860 12.7666 4.6527 5.1272 5.1224
o L B
GE NS UL LIME 2.6078 0.9388 10.4610 2.4419 3.0304 2.6104
4.2 EWMHW Wang et al. 2.2075 0.9359 6.9549 1.8440 2.3987 2.6076
EXJ ?bﬁ\XTTﬂ:ﬁ\iigilzwgiﬂ/J Eﬁn%jkhﬂa;ﬂm . Proposed 6.7967 3.5711 19.8794 6.3426 8.2422 6.2620
L AR SR 3 B3R AR, L HE PCQIFY, EME™ I BRIS- F—— -
. - ) . ) 1 AR BRISQUE 4
QUE™ , % L HoAln 3 s AAS SCRE I 45 . i T30 X I o
i RS B (POQUD 3 o 7 A B th 10 7 My g (5 3 Table 4 BRISQUE results of different algorithms
BE ot 5 4 ) AR TR B 55
Methods 1 2 3 4 5 6
FE RG-S S50, SR )7 38 23X 3 A4S A B X B9 K AT IR A HE 15.5086 44,7411 14. 3676 10.0267 31.8954 27.7944
PCQI {8 8k e 3% B [ 1% % G 8 386 o ke B0 4k 4 1 o 1 CLAHE 27.8641 60.2199 25.4740 36,0343 37.9819 28.1078
AGCWD 27.8843 62.6421 27.2522 36,0250 37.3521 29.6127
— SUN o 2 55 T : : : : : '
(EME) & — i BURF 2 AW 3% 5 09 P (R B bt 48 . B 1) MSRCR 31,3611 62.7266 27.9711 38,4636 37.9082 31.2539
TEH R S RS 4 B N X M e/ K3k L 6 /N K 88k rp Ok R Palanisamy et al. 30,2978 70.9081 22. 8112 41,2397 38. 4483 31. 3664
LM USRS I S 9 Pt e e
B % R R B AT, P B A0S B . B /S % K% 25 A R & Wang et al. 37.0920 58.1971 11.5749 27.1401 39.2074 40.0019
A5 (BRISQUE) 36T 1 48 35 5 4 1 KCHE 60 11 4 P (2 Proposed 12.1568 33.4066 21.6749 5.4232 29.1514 23.6909
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Fig. 10 Algorithm index comparison chart
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