Accepted Manuscript

Validation plays the role of a “bridge” in connecting remote sensing research

and applications

Zhigiang Wang, Ying Deng, Yida Fan

PII:
DOI:
Reference:

To appear in:

Received Date:

Revised Date:

Accepted Date:

S0273-1177(18)30333-8
https://doi.org/10.1016/j.as1.2018.04.018
JASR 13719

Advances in Space Research

13 September 2017
16 April 2018
17 April 2018

ADVANCES IN
% SPACE

REseArcH

Please cite this article as: Wang, Z., Deng, Y., Fan, Y., Validation plays the role of a “bridge” in connecting remote

sensing research and applications, Advances in Space Research (2018), doi: https://doi.org/10.1016/j.asr.

2018.04.018

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.asr.2018.04.018
https://doi.org/10.1016/j.asr.2018.04.018
https://doi.org/10.1016/j.asr.2018.04.018

Validation plays the role of a “bridge” in connecting remote sensing research
and applications

Zhigiang Wang,? Ying Deng,”” Yida Fan®

% National Disaster Reduction Centre of China/Satellite Application Centre for Disaster Reduction of the
Ministry of Civil Affairs, No.6 Guangbai East Road, Beijing, China, 100124; Email: wzgbnu@163.com
® State Key Laboratory of Earth Surface Processes and Resource Ecology/Faculty of Geographical
Science, Beijing Normal University, No.19 Xinjiekouwai Avenue, Beijing 100875, China; Email:
dengying@mail.bnu.edu.cn
¢ Information Centre of the Ministry of Civil Affairs, No.147 Beiheyan Road, Beijing 100006, China;
Email: fanyida@ndrcc.gov.cn

“Corresponding author: Ying Deng, dengying@mail.bnu.edu.cn, No.19 Xinjiekouwai Avenue,
Haidian District, Beijing 100875, China

Abstract

Remote sensing products contribute to improving earth observations over space and time.
Uncertainties exist in products of different levels; thus; validation of these products before and
during their applications is critical. This study discusses the meaning of validation in depth and
proposes a new definition of reliability for use with such products. In this context, validation
should include three aspects: a description of the relevant uncertainties, quantitative
measurement results and a qualitative judgment that considers the needs of users. A literature
overview is then presented evidencing improvements in the concepts associated with validation.
It shows that the root mean squared error (RMSE) is widely used to express accuracy; increasing
numbers of remote sensing products have been validated; research institutes contribute most
validation efforts; and sufficient validation studies encourage the application of remote sensing
products. Validation plays a connecting role in the distribution and application of remote sensing
products. Validation connects simple remote sensing subjects with other disciplines, and it
connects primary research with practical applications. Based on the above findings, it is
suggested that validation efforts that include wider cooperation among research institutes and full
consideration of the needs of users should be promoted.
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1. Introduction

Remote sensing techniques have greater potential for performing rapid and consistent earth
observations than traditional methods of acquiring data. Thus, remote sensing is widely applied
in the assessment of resources and the environment, agricultural science, meteorology, and
disaster reduction, among other fields. It improves human understanding of the earth and the
environment we occupy. For instance, ASTER data have been used to map geological
characteristics (Soulaimani et al., 2014), TM/ETM+ data have been used to classify water
resources (Sriwongsitanon et al., 2011), MODIS data have been used to extract flooded areas
(Uddin et al., 2013), and abundant examples of other applications exist.
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