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Medical image segmentation based on visual saliency of feature fusion
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Abstract: The accuracy of medical image segmentation results is of great value for the doctor to diagnose the disease and develop
appropriate treatment strategies. In view of the problem that the existing medical image segmentation methods have not considered
the human visual saliency which leads to a lower segmentation accuracy, we propose a method for medical image segmentation
based on the visual saliency of feature fusion. Firstly, based on frequency tuning, a saliency map is generated for the medical
images to be segmented in order to obtain the salient regions and highlight the edge of the medical images. Then the color features
and texture features are extracted separately to form the input vectors of back propagation neural network. Finally, the back
propagation neural network model is used to achieve medical image segmentation. The proposed method is verified by
experiments, and the results show that the proposed visual saliency of feature fusion algorithm for medical images segmentation
could achieve a high efficiency and an ideal accuracy. The proposed method provides a new way for medical image segmentation.
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Fig.1 Framework of medical image segmentation based on the
visual saliency of feature fusion

DOG: Difference of Gaussian; BP: Back propagation
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GBVS: Graph-based visual saliency

c: Segmentation result of GBVS

d: Segmentation result of

proposed method
&3 FFBEEIG BRI

Fig.3 Comparison of visual effects for liver image
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Fig.4 Comparison of visual effects for head image
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Tab.1 MR and SA of different segmentation methods (%)
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Image

MR SA MR SA MR SA
Brain 10.5 81.8 8.4 85.5 4.6 92.2
Liver 126 824 7.5 87.4 3.5 94.8
Head 9.7 85.9 6.4 88.2 2.9 95.7

MR: Misclassification rate; SA: Segmentation accuracy
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MBS 0] LA M, AR SCIE 3 25 5 R A R 5 DL 2
F L BP Bk B TR PR R R R R o B R
5 DX o Rl PR RSB, b T
25 ) 25 i N\ AR AS R O A 1 AR R, i T
LRI T E], bR T B R s, — e
FE AR T R EIROR, R BE A X 1 P P R 12
W H BB R



b

5 610 S, G5 HETRAERL S AL

<k

WL B R

<

- 675 -

ARSCHR T — M TR AR RS AL 2 P B2
SFIEGR B D518 S TR A i AR R o IR R
19 4 5 PR AR A PR AR ) S 5 PR 3R, R 20 i B O
PR RSO AE IR FAE Sy BP o 22 0 2% 1) B
A U BP 1 22 R 2 S35 0 2 U N R e T R )
orEl ZITIEFE R T 3 DB e E L
Haia BA Rz AR 2 W 4527 >0 J5 1%, 7
JC e AR S N T HUfR 00 T 52 BExT B2 2 R
IR EL, O R AR AT 1 B DS W A S B A

(&% k)

[1] kB, T8, AR BB ke iy k1] TR A
%A 2, 2009, 14(9): 1872-1880.

ZHANG S, DONG J W, SHE L H. The methodology of evaluating
segmentation algorithms on medical image[J]. Journal of Image and
Graphics, 2009, 14(9): 1872-1880.

[2] Z#k 2. ATHVH0RE RSB LUK R Ash»E[T]. P
B 2 ALK, 2017, 33(8): 1264-1268.

WANG L, YU G. Automatic infant brain segmentation based on
diffusion tensor imaging[J]. Chinese Journal of Medical Imaging
Technology, 2017, 33(8): 1264-1268.

[3] DROZDZAL M, CHARTRAND G, VORONTSOV E, et al. Learning
normalized inputs for iterative estimation in medical image
segmentation[J ]. Med Image Anal, 2018, 44: 1-13.

[4] ZHANG D Q, CHEN S C. A novel kernelized fuzzy C-means
algorithm with application in medical image segmentation [J].
Artif Intell Med, 2004, 32(1): 37-50.

[5] &R, AR, ma. KT BP AP 2 M %09 B 5 B33 7 ik
[J]. 3 HHAS, 2017, 44(S1): 240-243.

TANG S'Y, XING J F, YANG M. New method for medical image
segmentation based on BP neural network[J]. Computer Science,
2017, 44(S1): 240-243.

[6] Tk, Lok, —F R TGRS EFEES B %],
wBhi%it 5 B SR, 2001, 13(12): 1073-1076.

YU S, MA F Y. Medical image segmentation method based on
information fusion [J]. Journal of Computer Aided Design &
Computer Graphics, 2001, 13(12): 1073-1076.

[7] &pay, WhA=ti. 2K T it 49 SOMAY 2 M %69 B 52 B4R 531 Sk D],
LT AR 5 3%, 2016, 37(9): 2533-2538.

ZOU Y, SHUAI R J. Improved segmentation algorithm of medical
images based on SOM neural network [J]. Computer Engineering
and Design, 2016, 37(9): 2533-2538.

[8] A, KK, &4 A TRBFEWZM L EFBGYK I LR
[J]. &%t 42, 2017, 25(3): 113-116, 120.

ZHOU H, ZHANG Y S, GONG M. The classification of medical

image based on the RBF neural network [J]. Electronic Design
Engineering, 2017, 25(3): 113-116, 120.

(9] #Rik, Z A KT ESEAMOTABEAY 2 M % B 5-51[1]. 5
My A2, 2013, 21(3): 821-827.

ZHENG X, PENG Z M. Image segmentation based on activity degree
with pulse coupled neural networks [J]. Optics and Precision
Engineering, 2013, 21(3): 821-827.

[10] PAN C, PARK D S, YANG Y, et al. Leukocyte image segmentation by
visual attention and extreme learning machine[J]. Neural Comput
Appl, 2012, 21(6): 1217-1227.

[ &R R, &%, B2 E, 5. —H T Fuzzy-ART 89 2 R ALFH & B1%
S-E SRk b B E S B R, 2008, 13(6): 1101-1108.

QIAN L L, GAO J, FAN Z G, et al. A hierarchical method color image
segmentation based on Fuzzy-ART|[J]. Journal of Image and Graphics,
2008, 13(6): 1101-1108.

[12] PAN C, PARK D S, YOON 8, et al. Leukocyte image segmentation
using simulated visual attention[J]. Expert Syst Appl, 2012, 39(8):
7479-7494.

[13] T, T4 B, FRATR . A TALE RS A 098 E B SRR
[J]. e F -k, 2008, 19(8): 1127-1131.

LI X W, HE PL, ZHANG X R. A framework of a perceptually based
color vision model for image segmentation [J]. Journal of
Optoelectronics * Laser, 2008, 19(8): 1127-1131.

(14] %) Bk, AL, M. — AP IR TAUE B dmed LA B 5 B AR 53 5F
B[], #000 K3 FIREEFHR), 2011, 43(1): 57-61.

LIU Z T, WEI B Z, LIU C. An improved medical image segmentation
algorithm based on visual perception model[J ]. Journal of Zhengzhou
University (Natural Science Edition), 2011, 43(1): 57-61.

[15] F@B, E2 2, F0-F . R Thelbn T SRR $Hieasn

aE[J]. 2 TREEFH R, 2016, 38(9): 2184-2191.
YUE W C, WANG W W, LI X P. Multi-feature fusion image
segmentation based on weighted-sparse subspace clustering [ J ] .
The Journal of Systems Engineering and Electronics, 2016, 38(9):
2184-2191.

[16] ANDRUSHIA A D, THANGARAJAN R. Visual attention-based
leukocyte image segmentation using extreme learning machine[J]. Int
J of Adv Intell Paradig, 2015, 7(2): 172-186.

[17] FH, iR AL &3] §F0 RIRE Sl 09 5 BAR 521 [T].
HriT K FIR(TFHR), 2007, 41(11): 1797-1800.

LUO T, CHEN'Y Q. Visual attention guidance and region competition
for medical image segmentation[J ]. Journal of Zhejiang University
(Engineering Science Edition), 2007, 41(11): 1797-1800.

(18] FRirti, iRy, ZAE3E, . R B B 5 W E B R TR
oI, N AHA AU A 4R, 2015, 36(2): 355-359.

CHEN Y T, XU W H, WU J Y, et al. Application of improved visual
salience measure method in image segmentation [J]. Journal of
Chinese Mini-Micro Computer Systems, 2015, 36(2): 355-359.

[19] ACHANTA R, HEMAMI S, ESTRADA F, et al. Frequency-tuned
salient region detection [ CJ. Proceedings of IEEE Conference on
Computer Vision and Pattern Recognition, 2009: 1597-1604.

(% #: B FH%)



