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Edge Detection of Lung Images Based on Improved Morphology

Jing Shaoling', Bai Jing'., Ye Hongjin®
(1. College of Information Engineering, Taiyuan University of Technology, Taiyuan, 030024, China;
2. Department of Computer Teaching, Shanxi Medical University, Taiyuan, 030001, China)

Abstract: In view of the noise problems when detecting the edge of lung images, three points
are improved based on the mathematical morphology edge detection. Firstly, connected with
three fundamental select principles for the structuring element, i. e. the similarity of shape,
the covering of size and the composition of the different structuring elements, it particularly
chooses omnidirectional structures and multi-scale structures suitable for the lung images. Sec-
ondly, it improves common morphological edge detection operator, and combines omnidirec-
tional structures and multi-scale structures to obtain a new compound morphology edge detec-
tion operator which is suitable for edge detection of the lung images. Thirdly, it adds peak sig-
nal-to-noise ratio (PSNR) into weight calculation method and improves the method for calcu-
lating weights. Finally, it detects the edge of lung noise images with PSNR of 50. 684 9 dB
through the simulation. Compared with the general algorithm, The results show that the im-
proved algorithm can improve PSNR and mean square error (MSE) substantially and can detect
more and better de-noising lung image edge. Applied to other images or different noise images,
the proposed algorithm can detect sharper edges of the image, indicating that the algorithm has
good robustness.

Key words: edge detection; omnidirectional structures; multi-scale structures; peak signal-to-
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Fig. 5 Comparison results for lung lesions detection
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Fig. 6 Comparison results for lung lesions detection
based on combination of omnidirectional struc-

tures and multi-scale structures

1 WEHHIFEE LR PSNR §1 MSE tb %

Table 1 PSNR and MSE comparison before and after im-
proving algorithm
DI PSNR/dB MSE
) - — 5k 31.006 1 0.515 7
EH AW WY 31.374 3 0.473 9
— MRSk 31,1873 0.494 7
FREH WA 31.396 1 0.471 5
— R 31.769 9 0.432 7
L R 32.242 7 0.3880
5.2.2 #32 Lena 092 %4 m 4 R

AU Lena EHER (& 7,8), % B 1) 5256 J7
P55, 2.1 ——XF . Ll 4 Oy 7 45 4 ot
Rl 3 2 25 R 1 4 R 9 ] 4 Ca) L 18] 9
() R A—MELRAE MR, B E B EGR
A MR R 2 MR A R IR 5 T 04, sk
RO AT, & 4(h) L B 9(b) 2 B e A
OESE W N (E P S N R RUE S 3 2T
B il 22 RUBE &5 KA DT ARG i kit L 5 SR O L 5 R
B 10, K& 5Ca), [/ 10 (a) &R B — i a5 3
HOESE SN SN R RGN SRS U S I ERVE
B AL, B 5(d) . 10 (h) & o it B vk A )
HOEE W N (= U N (N 4 oy SO (EP TR
SINGAKHE ., MK 25 2 RE T
PS5 AR 2kt 25 3 B 6 RnE 11, Hop
6Ca), & 11 (a) J& R H — M ik A9 2] i 45 5%, ol LA
BB b R 4 O 0 &5 R T R T B &5 R R 4
(a), [ 9 Ca) T AL fof T 22 IRUBE 45 #49 0 A I 11 &5
5Ca), [ 10Ca) #RIH MT - (R ISR S A /D s
A5 A1 T %8 B A SURORT L S G AN RS . T ]
6 (b) &l 11 () Ji Btk B 32 B G 45 L 4331 EL [T 4

(b), [ 5(h) A 6Ca) LA L& 9 (b) s [ 10 (b) A&
11 Ca) #8375 WA 5 AN HL 2K R ACR BT i L el 3 5 1
BUE BT LA 21 A 300 Sk o S oA A o 3 e

B 7 Jihg Lena B4
Fig. 7 Original Lena image

B8 JMAERER S Lena E&
Fig.8 Lena image with salt & pepper noise

£ >
(a) —MREHIE (b) Bk S
(a) The general algorithm (b) Improved algorithm
B9 Lena B 4277 i 45 04 TC AT I 45 SR A L
Fig. 9  Comparison results for Lena image detection

based on omnidirectional structures

(a) — MRS
(a) The general algorithm
Bl 10 Lena B{5 2 R 8548 T0A I 25 R 0 L
Fig. 10

(b) ButsEE
(b) Improved algorithm

Comparison results for Lena image detection

based on multi-scale structures



S Fy S U B TR 3 2 T TR AR50 2 A6 139

() — A
(a) The general algorithm

(b) Bt HIE
(b) Improved algorithm
Bl 11 Lena & 405 i 5 2 R 4544 SO 45 & K I 45
XS L

Comparison results for Lena image detection

Fig. 11
based on combination of omnidirectional

structures and multi-scale structures

(ORI IN:) LA
(b) Healthy lung images

P12 e 30T MRS O R 1R

Fig. 12 Images with Gaussian white noise

(a) LenaE %

(a) Lena image

T4 B AR /NI RS B BRI ok . AER 1 1Y
s T LLE R G SRk L 2R AR 7E PSNR
AR S MSE A BT RS, 08T — B
B FH T HGAMEE R .
5.2.3 stheZAf Gk ey BG D %A %R

P 12 Cay b) Sy oy i 1 M 7S ) A BT AR 8T 13,
14 Sy 2R F 4 5 60 0 22 RUBE S5 /0 o0 W #4545 & 647 30

(a) —RUEE
(a) The general algorithm

(b) B EE
(b) Improved algorithm
K13 U5 2 R 451 T 45 & il 45 21 %8 b o
FHE 12¢a))
Fig. 13 Comparison results for fig. 12 (a) detection

based on combination of omnidirectional

structures and multi-scale structures

(a) —MREVE
(a) The general algorithm

(b) Bt 5%
(b) Improved algorithm
Bl 14 075 2 ROBE S50 S 45 6 R DI 45 58 % L O
FHE 12(b))

Fig. 14  Comparison results for fig. 12 (b) detection

based on combination of omnidirectional

structures and multi-scale structures

SRR I — BRI A A Bk 0 FE Y A5 2R T LA
H RS B VR AR AR L — BEBA 0 1) i A I SR 4
AP AR SR H B 50 T LS P T G Al PR 5 R G A e
P UL » BAT ARG ) B

6 LHRIE

ARSI T — e A ] 25 27 100 G G I 53 5 1)
A BRI SE B IR AR5 X — e TE A5 2 1 G A
AT T B A T T — Pl R A T S I
B PR 01 GG I 3+ i I e )y ST 6 A —
SRV RSO B 1 A T HO A 5 R R WL 42 5 (L 45
TGN 22 RO S5 H JUAR 45 45 EAT 3L GG D ek s DA 32 00
0% WL 5 TR R DAY » A 80 F) 0 % S8 R R L B
FH — R &5 H R B

T2 25 57 0 SR A I P 235 4 50 3% 10 B R 25
B 1 R G M 0 5 B U Y B NRIME AL A5 A DT
BN [ B9 L5 TP A A A [ Y 25 MR ASCR L SO R A
2T — L2 R, (H P TARDS AR %A BR S B Xt
AN T PR A5 32 FBOAN [ 114 245 4y 0 38 9 4 i AN [ B JE 25
SO T LA B S A A 1 2R OE R AR E R R —
WFTEHI A

Sk

(1] AR, 2Rk BRE el L 45, FTE 25 % ol 3k 12 2 TR R
WGAGI S [T ], 8RR 4. 2010, 33(2) : 123-
126.
Zhao Dechun, Peng Chenglin, Chen Yuanyuan,
et al. An improved morphological edge detection al-
gorithm of medical image[ J]. Journal of Chongqing
University,2010,33(2) :123-126.



140 BoOom R O£ 5 & oM 55 29 %

[2] Yang Jun., Li Xiaobo. Boundary detection using 1483-1486.
mathematical morphology [ J]. Pattern Recognition L10] X% - Ak . e S 2e n i geor i Bk w5 L .
Letters,1995,16(12) :1277-1286. L T A2 5 B2 2008, 44(35) 1 188-189.

(3] ZEJ7 . vhARHE, L0 . 25, T 25 /N Ul B0 75 40 [ 1% 2= Liu Qing, Lin Tusheng. Edge detection algorithm
MR [0 ). KOdE R 4R 5 AL #EL 201025 (3) :324-329. based on multi-structure element multi-scale mathe-
Sang Enfang, Shen Zhengyan, Bian Hongyu, et al. matical morphology[J]. Computer Engineering and
Sonar image denoising algorithm in morphological Applications,2008,44(35) :188-189.
wavelet domain[ J]. Journal of Data Acquisition and [11] F &%, 4, XFFkFEF. MATLAB R2007 [E 14 4t F
Processing, 2010,25(3) :324-329. FAREMAIML Jb 5t i F Tolk 3 i 4t . 2008 256~

(4] SRECRE, TREAK. RN B S EEER LB 85T R 257,

BEWCUF LT, $ds R4 540 71,2008, 23(S) : 81-83. Wang Ailing, Ye Mingsheng, Deng Qiuxiang. Image
Zhang Huangqun., Yu Shenglin, Bai Yingang. Se- processing technology and applications in MATLAB
lected principle for structuring element in image de- R2007[M]. Beijing: Publishing House of Electronics
noising based on mathematical morphology[ J]. Jour- Industry,2008:256-257.

nal of Acquisition and Processing, 2008, 23 (S): 81- [12] Shih M Y, Tseng D C. A wavelet-based multiresou-
83. lution edge detection and tracking[J]. Image and Vi-

[5] Pan S, Kudo M. Segmentation of pores in wood mi- sion Computing,2005,23(4) :441-451.
croscopic images based on mathematical morphology [13] sk4kom R E 2. 3T — Fh 5 09 1508 o8 55 0% /D 3% 3845
with avariable structuring element[J]. Computers SR PR TR R IR ARB .
and Electronic in Agriculture.2011,75(2) :250-260. 2004,31(2) :296-299.

(6] RN, 1%, S BT 22 REETE S50 K Zhang Weigiang, Song Guoxiang. Signal de-noising
G, MKW 3B RBE# /K. 2005,8 in wavelet domain based on a new kind of threshol-
(1):39-42. ding function[]J]. Journal of Xidian University: Nat-
Song Ming, Hu Xuelong, Gao Yan. Image edge de- ural Science Edition,2004,31(2):296-299.
tection based on omnidirectional multiscale morphol- [14] XEA . B/N= EREE . 51 okt nd v (8 08 D g2
ogy[J]. Journal of Yangzhou University: Natural A E AR g L] RS SR, 2011
Science Edition,2005,8(1):39-42. (8):57-59.

[7] kfid:. MATLAB %05 K440 3 [ M. Jb 50 HLA T Liu Gaosheng, Ma Xiaosan, Wang Peizhen. A new
A B AL . 2009 :184-186. edge detection algorithm based on improved median
Zhang Defeng. MATLAB digital image processing filter and mathematical morphology[J]. Computer
[M]. Beijing: China Machine Press,2009:184-186. and Modernization,2011(8) :57-59.

(8] XWRmN . L 53 2 wmidl /) P i 2 ROBE B R G0 4 46 L15] P 25w, X 46, 5 T R AE 1) 42 1 /5 i CT 18
ML) ] B R &R 5408, 2012,27(4) :490-494, Ay #E kT ], B R 4R 5 4b B, 2010, 25(5) - 605-
Zhao Xiaoli, Kong Yong. Image edge detection algo- 610.
rithm based on multi-scale product of Gaussian wave- Sun Tao, Li Chuanfu, Liu Wei, et al. Segmentation
let[J]. Journal of Data Acquisition and Processing, of brain CT images based on eigenvectors[ ]J]. Journal
2012,27(4) :490-494. of Data Acquisition and Processing, 2010,25(5) ;:605-

o] =i, FR. —METHRHEEFNZIEREZRE 610.

WG RELT] RAE K2R B RBER 2010,
31(10) :1483-1486. EEBN RO F 987 L M LB FT A BT R Ty ] T

Huang Hailong, Wang Hong. A multi-shape and
multi-scale edge detection algorithm based on mathe-
matical morphology [ J]. Journal of Northeastern

University: Natural Science Edition, 2010, 31(10):

EMG AL (T (1965, 2o [ 1 B8 W5 J7 - 07 15
Sohb B K A 3K 3R B, E-mail: bj613 @ 126. com; M B
(1964-) , 4 . 5 G T ARV L 6 52 7 1) 507 T 40 A 3 s ol
W LA,



%1 S B S L AU Y T 25 2 S 1 4 30 A T 141




