
 

Accepted Manuscript

Robust Texture Analysis of Multi-modal Images Using Local Structure
Preserving Ranklet and Multi-task Learning for Breast Tumor
Diagnosis

Xiaoming Xi , Hui Xu , Hao Shi , Chunyun Zhang , Hong Yu Ding ,
Guang Zhang , Yuchun Tang , Yilong Yin

PII: S0925-2312(17)30240-0
DOI: 10.1016/j.neucom.2016.06.082
Reference: NEUCOM 18036

To appear in: Neurocomputing

Received date: 10 January 2016
Revised date: 7 June 2016
Accepted date: 18 June 2016

Please cite this article as: Xiaoming Xi , Hui Xu , Hao Shi , Chunyun Zhang , Hong Yu Ding ,
Guang Zhang , Yuchun Tang , Yilong Yin , Robust Texture Analysis of Multi-modal Images Using
Local Structure Preserving Ranklet and Multi-task Learning for Breast Tumor Diagnosis, Neurocom-
puting (2017), doi: 10.1016/j.neucom.2016.06.082

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service
to our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and
all legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.neucom.2016.06.082
http://dx.doi.org/10.1016/j.neucom.2016.06.082


ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

 
 

1 
 

Robust Texture Analysis of Multi-modal Images Using Local Structure Preserving 

Ranklet and Multi-task Learning for Breast Tumor Diagnosis 

                      

Xiaoming Xia,b,Hui Xuc, Hao Shid, Chunyun Zhanga,b, Hong Yu Dingd, Guang Zhangd, Yuchun Tange , Yilong 

Yinf* 

 
a 

School of Computer Science and Technology, Shandong University of Finance and Economics, Jinan 250014, 

PR China   
b 

The Shandong Province Key Laboratoty of Digital Media Technology, Shandong University of Finance and 

Economics, Jinan 250014, PR China 
c 

Shandong Police Hospital, Jinan 250002, PR China 
d 

Qianfushan Hospital of Shandong Province, Jinan ,250014, PR China 

e 
Research Center for Sectional and Imaging Anatomy, Shandong University School of Medicine, Jinan 

250012,China 

f 
School of Computer Science and Technology, Shandong University, Jinan 250101,China 

 

 

Corresponding author: Yilong Yin    

E-mail address: ylyin@sdu.edu.cn  

 

Abstract 

Robust texture analysis of multi-modal images is important for practical breast tumor diagnosis 

applications. Texture features based on ranklet transform were proposed for breast tumor 

classification of multi-modal images and improved diagnostic performance. However, two 

limitations still exist in these features. Ranklet transform ignores local characteristics of images 

which are important for texture feature extraction. In addition, due to application of 

multi-resolution analysis of ranklet transform, some noises or redundant information may be 

introduced. These issues may result in performance degradation. To solve these problems, this 

paper proposes a robust texture feature based on Local Structure Preserving Ranklet(LSP-Ranklet) 

transform and multi-task learning. First of all, multiple LSP-Ranklet images are generated via 

LSP-Ranklet transform. In this procedure, the distance-based weighting method is proposed to 

preserve local structure of images by learning local relevance between pixels. Based on 

LSP-Ranklet images, texture features based on Gray-Level Co-occurrence Matrix (GLCM) are 

extracted. To eliminate noises of extracted features, multi-task feature learning is employed to 

select common feature subsets which are robust for tumor classification of multi-modal images. At 

last, SVM model is used for tumor classification. Experimental results on our multi-modal breast 

ultrasound images database demonstrate the effectiveness and robustness of the proposed feature. 
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