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Fractional vegetation cover estimation in arid and semi-arid environments using HJ-1 satellite

hyperspectral data

International Journal of Applied Earth Observation and Geoinformation 21 (2013) 506-512

Contents lists available at SciVerse ScienceDirect
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Short communication

Fractional vegetation cover estimation in arid and semi-arid environments using
HJ-1 satellite hyperspectral data

Xianfeng Zhang?®*, Chunhua Liao?, Jonathan Li®, Quan Sun?
‘Insrimm of Remote Sensing and GIS, Peking University, 5 Summer Palace Road, Beijing 100871, China

of and University of Waterloo, 200 University Avenue West, Waterloo, Ontario N2L 3G1, Canada
ARTICLE INFO ABSTRACT
Article history: This paper evaluates the usefulness of the hyperspectral imager (HSI) onboard Chinese HJ-1-A small
Received 16 December 2010 satellite in vegetation mapping. Fractional vegetation cover (FVC) is an important surface microclimate
Accepted 9 July 2012 parameter for characterizing land surface vegetation cover as well as the most effective indicator for

desertification and crop growth condition. The HJ-1/HSI data were used to calculate the nar-

Keywords: row band vegetation index by using the in situ plot FVC data, which was then applied in sub-pixel
EJ" ““E“""! : de-composition model for the FVC estimation, namely the dimidiate pixel model. The FVC information in
ﬁ’;mv:;";ﬁ’mr the Shihezi Area, Xinjiang. China was retrieved based on the dimidiate pixel model. Cross-checked with
Atmospheric radiation correction the in situ measured FVC data, a correlation coefficient square of 0.86, and the root mean square error of
Dimidiate pixel model 10.9% is statistically achieved. The verification |nd|cates that the FVC result retrieved from the HJ-1/HSI

datais well d with the in situ ing that the HJ-1/HSI data are promis-

ing for studying the potential impacts of global climate change on the arid and semi-arid landscapes.

© 2012 Elsevier B.V. All rights reserved.

A 3D GIS-based interactive registration mechanism for outdoor augmented reality system E E

Expert Systems With Applications 55 (2016) 48-58

Contents lists available at ScienceDirect

Expert Systems With Applications

ELSEVIER journal homepage: www.elsevier.com/locate/eswa

A 3D GIS-based interactive registration mechanism for outdoor @mm
augmented reality system

Wei Huang?, Min Sun®, Songnian Li?

*Department of Civil Engineering Ryerson University, Toronto, Canada
®Institute of RS & GIS, Peking Universicy. Beijing. China

ARTICLE INFO ABSTRACT

Keywords: Registering virtual objects with reference to their corresponding real-world objects plays a key role in
Augmented reality augmented reality (AR} system. Although there have been a lot of work on using vision-based method to
::GG';S perform registration for indoor AR system, it is very difficult to apply such registration method for out-
Registration door AR system due to the inability to modify the objects in outdoor environment and the huge range

of working area. 3D Geographic Information System (GIS) is capable of providing an outdoor virtual ge-
ographic environment where users are located at, which may provide users with a corresponding virtual
object for the one in the physical world. In this study. a 3D GIS-based registration mechanism is pro-
posed for outdoor AR system. Spmﬁull,v an easy-use interactive method for precise registration was
developed to improve the of the To i the an
outdoor AR system built upon 3D GIS was ped. named Reality ical Informa-
tion System (ARGIS). ARGIS has the capability of performing precise registration in outdoor environment
without using traditional vision tracking method. which thus enables users to arbitrarily manipulate the
system. A prototype was developed to conduct expenment on the campus of Peking University. Beijing.

China to test the proposed registrati The i shows that the developed registra-
tion mechanism is feasible and efficient in the outdoor environment. The ARGIS is expected to enrich the
applications of outdoor AR system, including but not limited to facility mapping.

rescue and urban planning.
© 2016 Elsevier Lrd. All rights reserved.
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Effect of climate change on the vulnerability of a socio-ecological system @W
in an arid area

Hai-Long Liu ®, Patrick Willems °, An-Ming Bao “*, Ling Wang ¢, Xi Chen ©

* Water Resources and Architectural Engineering College of Shihezi University, Shihezi 832003, PR China

* Hydraulics Laboratory, Katholieke Universiteit Leuven, Kasteelpark Arenberg 40, BE-3001 Leuven, Belgium
€ Xinjiang Institute of Ecology and Geography. Chinese Academy of Sciences, Urumgi 830011, PR China

4 College of Seience, Shiezi University, Shihezi 832003, PR China

ARTICLE INFO ABSTRACT
Article history: The ility of arid areas threatens and human exi ‘With climate change and increasing
Reccived 6 December 2014 human activities, addressing this vulnerability has become an important concern. To suppert this objective, we
Received in revised form 26 March 2015 present a complex index system to analyze vulnerability at a regional scale with a 1 km = 1 km resolution.
frcepaed 17 Deccimber 2013 Based on the evaluation framewark, which includcs natural the natural envi and the social
Available online 19 December 2015 ‘ & ax

economy, the results indicate that an area is more than it is in a plain.
Keywords: Land desertification will worsen from 2014 to 2009 under the RCP4.5 scenarios and improve slightly under the
Vulnerability RCP8.5 and RCP2.6 scenarios, whllc lhc sulublelmd roragncullurc |ncreascd slightly under the three scenarios.
Sacio-ccological systems In addition, a regional it that the improving region and
Climate change the worsening region will occupy 1. mand 74.51%, respectively. In view of this, the socio-ecological system will
Arid area undergo a worsening trend as a whole. Finally, we simplified how to solve the problem of a socio-ecological

system in the future. This research method and results would generate new insights with respect to planning
for sustainable development and provide a reference for decision-making.
© 2015 Elsevier B.V. All rights reserved.

CCanopy Extraction and Height Estimation of Trees in a Shelter 2
Forest Based on Fusion of an Airborne Multispectral Image and =Y\
Photogrammetric Poind Cloud

Hindawi

Journal of Sensors.

Volume 2021, Article 1D 5519629, 13 pages.
Butps//doi.org/10.1155/2021/5519629

Hindawi

Research Article

Canopy Extraction and Height Estimation of Trees in a Shelter
Forest Based on Fusion of an Airborne Multispectral Image and
Photogrammetric Point Cloud

X Wang®,"** Qingzhan Zhao (9,">* Feng Han,"? Jianxin Zhang," and Ping Jiang™*

’_r;;u.-‘w of Information Science & Technology, Shikezi University, Shihezi, China

“Geospatial Information Engineering Rescarch Center, Xinjiang Production and Construction Corps, Shiezi, China
*Industrial Technology Rescarch Institute, Xinjiang Production and Construction Corps, Shihezi, Clina
“Agricultural Development Service Center of 150 Reginients, Shihezi, China

“College of Mechanical and Electrical Engineering. Shiliezi University, Shihezi, China

Correspondence should be addressed to Qingzhan Zhao; 2q7._inf@shzu.educn
Received 27 January 2021; Revised 25 April 2021; Accepted 19 May 2021; Published 28 June 2021
Academic Editor: Baharch Kalantar

Copyright © 2021 Xuewen Wang et al This is an apen access articl distibuted undes the Creative Commons Attrbution License.
which permits d use, di: and duction in any medium, provided the original work is properly cited.

To reduce data acquisition cost, this study proposed a novel method of individual tree height estimation and canopy extraction
based on fusion of an airborne multispectral image and photogrammetric point doud. A fixed-wing drone was deployed to
acquire the true color and multispectral images of a shelter forest. The Structure-from-Motion (S1M) algorithm was used to
reconstruct the 3D point cloud of the canopy. The 3D point cloud was filtered to acquire the ground point cloud and then
interpolated 1o a Digital Elevation Model (DEM) using the Radial Basis Function Neural Network (RBENN). The DEM was
subtracted from the Digital Surface Model (DSM) generated from the original point cloud to get the canopy height model
(CHM). The CHM was processed for the crown extraction using local maximum filters and watershed segmentation. Then,
object-oriented methods were employed in the combination of 12 bands and CHM for image segmentation. To extract the tree
crown, the Support Vector Machine (SVM) algorithm was used. The result of the object-oriented method was vectorized and
superimposed on the CHM 1o estimate the tree height. Experimental results demonstrated that it is efficient 1o employ point
cloud and the propased approach has great potential in the tree height estimation. ‘rhc proposed object-oriented method based
on fusion of a multispectral image and CHM effectively reduced th and und ion, with an increase
in the F-score by 0.12-0.17. Our findings provided a reference for the health and change monitoring of shelter forests as well.
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Abstract Geographical data is of great value for data producers. How 1o protect
copyright of geographical data effectively using digital watermarking is a hot rescarch
issuc. In this paper. spatial topological relation existing between polygons is chosen
as cover data, and watermark is embedded by slightly modifying the metric measure
of spatial topological relation, and some gcograpblcal objects are scaled Lo derive
the watermarked data. Global Main Scaling l)lsumcc is introduced to measure the
distortions caused by k embeddi results show that the
proposed algorithm has a good robustness against geo ical attacks, si ification,
interpolation and noise addition attacks. and preserves shape of the watermarked
geographical objects. Furthermore, a good tradeoff between robustness and fidelity
is acquired in the proposed algorithm.
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full canvalutional network (FCN)
-ss.mepub\amm mm»rmlnl 101, and long short time

memory (LS
on Convolutionsl Seqz5eq and CAN_LSTM have Iower noise and
higher accuracy. The CNN_LSTM method also allows fewer hidden

1. Introduction

Water change is essential for the of water areas and reservoirs, as
well as for disaster protection (Hasanlou and Seydi 2016; Huijie et al. 2018). Therefore, it is
| especially important to monitor water change in time series. So far, the methods of water
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Abstract: Remote sensing i on with i s always one of the most
important issues. Typically, a high-resolution remote sensing image has the characteristics of
high spatial resolution and low spectral resolution, complex large-scale land covers, small class
differcnces for some land cover. vagus forcground. and imbalanced distribulion of sampes.

However, P

and issue. In the paper, dani d full

peurol network, called Docplab 3+, with loss function based solution of ssmples imbolonce.

In addition, he Yali Count

Autonomeus Pefectuns Xinjang Uygur Autonomous Region, China a3 dota sources, then a typical

P

DecpLab V3 model can not oy uilize the spectal tion of high i ¢
its rich spatial The classi of the proposed

method on the test dataset reachcs 97.97%. The mean Intersection-over-Union reaches 87.74%,

and the K o . The scal gy

cormection, and the established dat. bea reference siudy i the future.

Keywords: remote sensing image; image segmentation; deep leaming: Deeplab V3 plus;
loss
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UTBRBRE S¥(E
e EE 8.0 kg
BA T 6 m/s
N 3 5 m/s
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A KTEE 5000 m
SR 0.5/1.5 m
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