Author’s Accepted Manuscript

PATTERN

: : RECOGNITION
Hyperspectral lmage reconstructlon by deep THE JOURNAL OF THE PATTERN RECOGNITION SOCIETY

convolutional neural network for classification

Yunsong Li, Weiying Xie, Huaqing Li

www.elsevier.comlocate/pr

PIIL: S0031-3203(16)30333-8
DOI: http://dx.doi.org/10.1016/j.patcog.2016.10.019
Reference: PR5927

To appear in:  Pattern Recognition

Received date: 22 May 2016
Revised date: 22 August 2016
Accepted date: 15 October 2016

Cite this article as: Yunsong Li, Weiying Xie and Huaqing Li, Hyperspectra
image reconstruction by deep convolutional neural network for classificatior
Pattern Recognition, http://dx.doi.org/10.1016/j.patcog.2016.10.019

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


http://www.elsevier.com/locate/pr
http://dx.doi.org/10.1016/j.patcog.2016.10.019
http://dx.doi.org/10.1016/j.patcog.2016.10.019

Hyperspectral image reconstruction by deep convolutional neural
network for classification
Yunsong Li*®, Weiying Xie*™", Huaging Li*"
3State Key Laboratory of Integrated Service Network, Xidian University, Xi’an, China, 710071

®Joint Laboratory of High Speed Multi-source Image Coding and Processing, Xidian University, Xi’an, China, 710071

“Corresponding author. Tel.: +8618309215199; fax: +862988204271. E-mail address:zwpxwy@126.com
(W. Xie)

Abstract
Spatial features of hyperspectral imagery (HSI) have gained an increasing attention in the latest years.
Considering deep convolutional neural network (CNN) can extract a hierarchy of increasingly spatial features,
this paper proposes an HSI reconstruction model based on deep CNN to enhance spatial features. The
framework proposes a new spatial features-based strategy for band selection to define training label with rich
information for the first time. Then, hyperspectral data is trained by deep CNN to build a model with optimized
parameters which is suitable for HSI reconstruction. Finally, the reconstructed image is classified by the
efficient extreme learning machine (ELM) with a very simple structure. Experimental results indicate that
framework built based on CNN and ELM provides competitive performance with small number of training
samples. Specifically, by using the reconstructed image, the average accuracy of ELM can be improved as high
as 30.04%, while performs tens to hundreds of times faster than those state-of-the-art classifiers.
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