
 

Accepted Manuscript

Retinal Vessel Delineation Using a Brain-Inspired Wavelet Transform
and Random Forest

Jiong Zhang, Yuan Chen, Erik Bekkers, Meili Wang,
Behdad Dashtbozorg, Bart M. ter Haar Romeny

PII: S0031-3203(17)30149-8
DOI: 10.1016/j.patcog.2017.04.008
Reference: PR 6116

To appear in: Pattern Recognition

Received date: 28 July 2016
Revised date: 3 January 2017
Accepted date: 4 April 2017

Please cite this article as: Jiong Zhang, Yuan Chen, Erik Bekkers, Meili Wang, Behdad Dashtbozorg,
Bart M. ter Haar Romeny, Retinal Vessel Delineation Using a Brain-Inspired Wavelet Transform and
Random Forest, Pattern Recognition (2017), doi: 10.1016/j.patcog.2017.04.008

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.patcog.2017.04.008
http://dx.doi.org/10.1016/j.patcog.2017.04.008


ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

Retinal Vessel Delineation Using a Brain-Inspired
Wavelet Transform and Random Forest

Jiong Zhanga,∗, Yuan Chenb, Erik Bekkersa, Meili Wangc,
Behdad Dashtbozorga, Bart M. ter Haar Romenyd,a

aDepartment of Biomedical Engineering, Eindhoven University of Technology,
Eindhoven 5600MB, Netherlands

bDepartment of Radiation Science&Technology, Delft University of Technology,
Delft 2629JB, Netherlands

cCollege of Information Engineering, Northwest A&F University,
Yangling 712100, China

dDepartment of Biomedical and Information Engineering, Northeastern University,
Shenyang 110000, China

Abstract

This paper presents a supervised retinal vessel segmentation by incorporating

vessel filtering and wavelet transform features from orientation scores (OSs), and

green intensity. Through an anisotropic wavelet-type transform, a 2D image is

lifted to a 3D orientation score in the Lie-group domain of positions and orien-

tations R2 oS1. Elongated structures are disentangled into their corresponding

orientation planes and enhanced via multi-orientation vessel filtering. In addi-

tion, scale-selective OSs (in the domain of positions, orientations and scales R2o

S1 × R+) are obtained by adding a scale adaptation to the wavelet transform.

Features are optimally extracted by taking maximum orientation responses at

multiple scales, to represent vessels of changing calibers. Finally, we train a Ran-

dom Forest classifier for vessel segmentation. Extensive validations show that

our method achieves a competitive segmentation, and better vessel preservation

with less false detections compared with the state-of-the-art methods.
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