Communicated by Jiayu Zhou

Accepted Manuscript

NEUROCOMPUTING

e s i

Structured Random Forest for Label Distribution Learning

Mengting Chen, Xinggang Wang, Bin Feng, Wenyu Liu

PII: S0925-2312(18)31062-2

DOI: https://doi.org/10.1016/j.neucom.2018.09.002

Reference: NEUCOM 19929 Rl
Bk A

To appear in: Neurocomputing

Received date: 17 April 2017

Revised date: 17 July 2018

Accepted date: 9 September 2018

Please cite this article as: Mengting Chen, Xinggang Wang, Bin Feng, Wenyu Liu, Struc-
tured Random Forest for Label Distribution Learning, Neurocomputing (2018), doi:
https://doi.org/10.1016/j.neucom.2018.09.002

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.neucom.2018.09.002
https://doi.org/10.1016/j.neucom.2018.09.002

Structured Random Forest for Label Distribution
Learning

Mengting Chen, Xinggang Wang, Bin Feng,, Wenyu Liu*

School of Electronic Information and Communications, Huazhong University of Science and

Technology, Wuhan 430074, China

Abstract

Label distribution learning (LDL) has proven effective inymany, machine learn-
ing applications. Previous LDL methods have focused on\learning a non-linear
conditional probability mass function by maximizing entropy or minimizing the
Kullback-Leibler (K-L) divergence. In order‘to make-full use of the structural
information among different classes, a method called structured random for-
est (StructRF) regression is used which has been applied to semantic image
labeling and edge detection. It is a general LDL model that treats the distri-
bution as an integral whole. In StructRF, all label distributions are mapped to
a discrete space at each.$plit node in a random forest. In this way, standard
information gain measures can/be evaluated. Then the predicted distribution
can be obtained directly without calculating the probability of each class indi-
vidually during the test.” StructRF is proved to be fast in training and it reaches
higher aceuracies and lower standard deviations among different measurements.
Besides, we propose an adaptive variable step method that can speed up the
training process and reduce the calculations of information gain significantly. It
is suitable for the most decision tree based models.
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