
Accepted Manuscript

Title: Exploring Diagnosis and Imaging Biomarkers of
Parkinson’s Disease via Iterative Canonical Correlation
Analysis Based Feature Selection

Authors: Luyan Liu, Qian Wang, Ehsan Adeli, Lichi Zhang,
Han Zhang, Dinggang Shen

PII: S0895-6111(18)30186-1
DOI: https://doi.org/10.1016/j.compmedimag.2018.04.002
Reference: CMIG 1558

To appear in: Computerized Medical Imaging and Graphics

Received date: 25-8-2017
Revised date: 30-3-2018
Accepted date: 2-4-2018

Please cite this article as: Liu L, Wang Q, Adeli E, Zhang L, Zhang H, Shen D, Exploring
Diagnosis and Imaging Biomarkers of Parkinson’s Disease via Iterative Canonical
Correlation Analysis Based Feature Selection, Computerized Medical Imaging and
Graphics (2010), https://doi.org/10.1016/j.compmedimag.2018.04.002

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.

https://doi.org/10.1016/j.compmedimag.2018.04.002
https://doi.org/10.1016/j.compmedimag.2018.04.002


1 

 

Exploring Diagnosis and Imaging Biomarkers of Parkinson’s Disease 

via Iterative Canonical Correlation Analysis Based Feature Selection 

 

Luyan Liu
a
, Qian Wang

a,*
, Ehsan Adeli

b
, Lichi Zhang

a,b
, Han Zhang

b
, Dinggang Shen

b,c,* 

 
a
Institute for Medical Imaging Technology, School of Biomedical Engineering, Shanghai Jiao Tong University 

b
Department of Radiology and BRIC, University of North Carolina at Chapel Hill 

c
Department of Brain and Cognitive Engineering, Korea University, Seoul 02841, Republic of Korea 

 

 

* Corresponding authors 

 

Highlights 

 A novel iterative canonical correlation analysis (ICCA) based feature selection method is 

proposed to select informative and discriminant features for automatic diagnosis of 

Parkinson’s disease.  

 This feature selection method is able to acquire the best features by approximating locally 

linear operation upon the input feature vectors. 

 Experimental results show that the proposed method outperforms many state-of-the-art 

methods and leads to better diagnosis accuracy. 

 

Abstract 

Parkinson’s disease (PD) is a neurodegenerative disorder that progressively hampers the brain 

functions and leads to various movement and non-motor symptoms. However, it is difficult to 

attain early-stage PD diagnosis based on the subjective judgment of physicians in clinical 

routines. Therefore, automatic and accurate diagnosis of PD is highly demanded, so that the 

corresponding treatment can be implemented more appropriately. In this paper, we focus on 

finding the most discriminative features from different brain regions in PD through T1-weighted 

MR images, which can help the subsequent PD diagnosis. Specifically, we proposed a novel 

iterative canonical correlation analysis (ICCA) feature selection method, aiming at exploiting 

MR images in a more comprehensive manner and fusing features of different types into a 

common space. To state succinctly, we first extract the feature vectors from the gray matter and 

the white matter tissues separately, represented as insights of two different anatomical feature 

spaces for the subject’s brain. The ICCA feature selection method aims at iteratively finding the 

optimal feature subset from two sets of features that have inherent high correlation with each 
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