Communicated by Dr Bo Du

Accepted Manuscript

NEUROCOMPUTING

e s i

Dynamic Multiscale Tree Learning Using Ensemble Strong Classifiers
for Multi-label Segmentation of Medical Images with Lesions

Samya Amiri, Mohamed Ali Mahjoub, Islem Rekik

PIl: S0925-2312(18)30709-4

DOI: 10.1016/j.neucom.2018.05.112 e
Reference: NEUCOM 19673 PUBLICATIONS
To appear in: Neurocomputing

Received date: 31 October 2017

Revised date: 21 March 2018

Accepted date: 29 May 2018

Please cite this article as: Samya Amiri, Mohamed Ali Mahjoub, Islem Rekik, Dynamic Multiscale Tree
Learning Using Ensemble Strong Classifiers for Multi-label Segmentation of Medical Images with
Lesions, Neurocomputing (2018), doi: 10.1016/j.neucom.2018.05.112

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.neucom.2018.05.112
https://doi.org/10.1016/j.neucom.2018.05.112

Dynamic Multiscale Tree Learning Using Ensemble
Strong Classifiers for Multi-label Segmentation of
Medical Images with Lesions

Samya Amiri
LATIS lab, ENISo — National Engineering School of Sousse, Tunisia
Mohamed Ali Mahjoub

LATIS lab, ENISo — National Engineering School of Sousse, Tunisia

Islem Rekik*

BASIRA lab, CVIP group, School of Science and Engineering, Gomputing,*University of
Dundee, UK

Abstract

We introduce a dynamic multiscale tree (DMT) architecture that learns how
to leverage the strengths of different state-of-the-art classifiers for supervised
multi-label image segmentation. Unlike previous works that simply aggregate
or cascade classifiers fordaddressing image segmentation and labeling tasks, we
propose to embed strongclassifiers into a tree structure that allows bi-directional
flow of information between its classifier nodes to gradually improve their per-
formances. Our DMT is a generic classification model that inherently embeds
different, cascades of classifiers while enhancing learning transfer between them
to bebst up their classification accuracies. Specifically, each node in our DMT
can nest asStructured Random Forest (SRF) classifier or a Bayesian Network
(BN) classifier. The proposed SRF-BN DMT architecture has several appealing
properties. First, while SRF operates at a patch-level (regular image region), BN

operates at the super-pixel level (irregular image region), thereby enabling the
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