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Medical X-ray image enhancement based on PCNN image factorization

He Shengzong, Liu Yingjie, Ma Yide, Song Wenqgiang, Deng Haibo
(School of Information Science and Engineering, Lanzhou University, Lanzhou 730000 China)

Abstract: An algorithm for medical X-ray image enhancement based on human visual properties and improved PCNN image
factorization is proposed. Using the improved image factorization algorithm, an image is decomposed into a set of image
factors which are ordered from coarse to fine in details. Each factor is separately smoothed to obtain a gain matrix and then
the matrix is adjusted adaptively according to whether its local contrast reaches the contrast threshold resulting from human
visual properties. The enhanced image is reconstructed from the enhanced factors. Through simulations to different medical
X-ray images, a better effect is achieved compared with common image enhancement methods.
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Fig. 1 PCNN image factorization system
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Fig.2 Results of image factorization

M3 i 485 R AT LU Y JRUE G by HLU RS 2R
20 1) AR OCAE 25 2 PG I 1 S B T A (AT R
PR UG ILF — 4 i A B9 BE 22 R o i s, %
SRR Y ) 004 50 B0 0% O R X 4% S DR 0 O G 0 AR
A U — ke B AT B A 1 o AR

T AT X E, 3 g T — e ] TR R 0 R
PRk g AR OR b (a) — () 1 (g) — (1) 73 51 2
JEL A5 LA K M T BT B 2 s (HE ) | F 38 Y F 5

i (AHE ) 6F Lo B2 W S R Ko 7 7 HR pR 20 B4
Xt HE REHE 5 (SDCE ) A K SCHR [2 ] 42 HY i85 T fe /)
S JE 25 S B9 O N3 9 58 1 (JGACE ) MR SCHE vk
Xt PR ] R 5 A EOR o X EE T P AR L X A
A DA AR SCOA o B 3 i T FL AR B b i B 2R
HEAL IR o Jeb A0, 5 H T T oA A 8 D XS, A5 )
Tl PR BE AR HERR 2 T

it — 2 BB AR SRR PR 0 K T 22 18



fif 5% 45 3 T PCNN QR T4 i 09 X 2k B2 2 [ R 4 ik 25

(a) FLIRIF I

(2) Fafta i P45 (i) AHE

(i) SDCE (k) JGACE () ASCE:

B3 o AR X LR

Fig.3 Comparison of enhanced images
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Tab.2 Quantitative evaluation of enhanced images using
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