









clickable element to expand a topic







	 LOGIN OR CREATE ACCOUNT
	 PRISM SUBMISSION








This website uses cookies to deliver some of our products and services as well as for analytics and to provide you a more personalized experience. Click here to learn more. By continuing to use this site, you agree to our use of cookies. We've also updated our Privacy Notice. Click here to see what's new.


Allow All Cookies









This website uses cookies to deliver some of our products and services as well as for analytics and to provide you a more personalized experience. Click here to learn more. By continuing to use this site, you agree to our use of cookies. We've also updated our Privacy Notice. Click here to see what's new.


Allow All Cookies
×












Skip to content






Toggle navigation
















Options 














Options  













 SEARCH OPTIONS



Close 






	
Article Search

	
ImageBank Search






KEYWORDS



 Only if other supplemental resources are available



 Title and Abstract

 All text






AUTHORS



• Use these formats for best results: Smith or J Smith

• Use a comma to separate multiple people: J Smith, RL Jones, Macarthur



Any : 
All : 







?

Tips for preparing a search:
	Keep it simple - don't use too many different parameters.
	Separate search groups with parentheses and Booleans. Note the Boolean sign must be in upper-case.
	Example: (diode OR solid-state) AND laser [search contains "diode" or "solid-state" and laser]
	Example: (photons AND downconversion) - pump [search contains both "photons" and "downconversion" but not "pump"]



	Improve efficiency in your search by using wildcards.

	Asterisk ( * ) -- Example: "elect*" retrieves documents containing "electron," "electronic," and "electricity"
	Question mark (?) -- Example: "gr?y" retrieves documents containing "grey" or "gray"


	Use quotation marks " " around specific phrases where you want the entire phrase only.
	For best results, use the separate Authors field to search for author names.
	Author name searching:
	Use these formats for best results: Smith or J Smith
	Use a comma to separate multiple people: J Smith, RL Jones, Macarthur
	Note: Author names will be searched in the keywords field, also, but that may find papers where the person is mentioned, rather than papers they authored.















SEARCH IN






 Journals















Vol. 



Issue 



Page 








 Conferences















Year 



Paper # 








 Industry Reports


 



Report Year 















PUBLICATION YEARS




From

To








Enter only one date to search

After ("From") or Before ("To")















OPTICS & PHOTONICS TOPICS


Browse All Topics







Selected topics









 Find articles with any selected topics
   Find articles with all selected topics






Browse All Topics

Click the  to reveal subtopics. Use the checkbox to select a topic to filter your search.










?

About Optics & Photonics Topics

Optica Publishing Group developed the Optics and Photonics Topics to help organize its diverse content more accurately by topic area. This topic browser contains over 2400 terms and is organized in a three-level hierarchy. Read more.


Topics can be refined further in the search results. The Topic facet will reveal the high-level topics associated with the articles returned in the search results.











SPECIAL COLLECTIONS


 Energy and Environmental Optics Express

 Engineering and Laboratory Notes


Memoranda


Opinions




Reviews

 Spotlight on Optics

 Tutorials













Clear my choices above

  Search














	
Journals 
Journals 


	Advances in Optics and Photonics
	Applied Optics
	Applied Spectroscopy
	Biomedical Optics Express
	Chinese Optics Letters
	Current Optics and Photonics
	Journal of Lightwave Technology
	Journal of Near Infrared Spectroscopy
	Journal of Optical Technology
	Journal of Optical Communications and Networking
	Journal of the Optical Society of America A
	Journal of the Optical Society of America B
	Optica
	Optica Quantum
	Optical Materials Express
	Optics Continuum
	Optics Express
	Optics Letters
	Photonics Research
	Legacy Journals
	Journal of Display Technology (2005-2016)
	Journal of the Optical Society of Korea (1997-2016)
	Journal of Optical Networking (2002-2009)
	Journal of the Optical Society of America (1917-1983)
	Optics News (1975-1989)
	OSA Continuum (2018-2021)









	Advances in Optics and Photonics
	Applied Optics
	Applied Spectroscopy
	Biomedical Optics Express
	Chinese Optics Letters
	Current Optics and Photonics
	Journal of Lightwave Technology
	Journal of Near Infrared Spectroscopy
	Journal of Optical Technology
	Journal of Optical Communications and Networking
	Journal of the Optical Society of America A
	Journal of the Optical Society of America B
	Optica
	Optica Quantum





	Optical Materials Express
	Optics and Photonics News 
	Optics Continuum
	Optics Express
	Optics Letters
	Photonics Research
	Legacy Journals
	Journal of Display Technology (2005-2016)
	Journal of the Optical Society of Korea (1997-2016)
	Journal of Optical Networking (2002-2009)
	Journal of the Optical Society of America (1917-1983)
	Optics News (1975-1989)
	OSA Continuum (2018-2021)









	
Conferences 



	Find Conferences
	By Year
	By Name
	Featured
	Optical Fiber Communication (OFC)
	Conference on Lasers and Electro-Optics (CLEO)
	Frontiers in Optics (FiO)





	Newly Published
	British and Irish Conference on Optics and Photonics
	Optical Fiber Sensors
	Frontiers in Optics
	Laser Science
	Advanced Solid State Lasers









	
Preprints 



	Optica Open
	View preprints
	Submit preprint
	Author instructions





	
	
	About
	FAQ









	
Other Resources 



	Information For
	Authors
	Reviewers
	Librarians
	Products and Services
	Digital Archive
	Interactive Science Publishing (ISP)
	Optica Open 
	Optics ImageBank
	Optics and Photonics Topics
	Spotlight on Optics





	Publications
	Bookshelf
	Special Collections
	Regional Content
	On The Cover: Photonics Research
	Spotlight: Chinese Optics Letters
	Open Access Information
	Open Access Statement and Policy
	Terms for Journal Article Reuse











	
My Favorites 

	Go to My Account
	Login to access favorites





	
Recent Pages 








	 LOGIN OR CREATE ACCOUNT














Journal Home
About
Issues in Progress
Current Issue
All Issues
Early Posting
Feature Issues






	Applied Optics
	Vol. 58,
	Issue 17,
	pp. 4797-4805
	(2019)
	•https://doi.org/10.1364/AO.58.004797





















Hyperspectral analysis of objects under shadow conditions based on field reflectance measurements



Weixin Zhai, Wei Zhang, Bo Chen, and Chengqi Cheng





Author Information 


Author Affiliations


Weixin Zhai,1
Wei Zhang,2
Bo Chen,3
and Chengqi Cheng3,*



1Academy for Advanced Interdisciplinary Studies, Peking University, Beijing 100871, China



2School of Earth and Space Science, Peking University, Beijing 100871, China



3College of Engineering, Peking University, Beijing 100871, China



*Corresponding author: ccq@pku.edu.cn








 Find other works by these authors 

	W Zhai
	W Zhang
	B Chen
	C Cheng



















Not Accessible
Your library or personal account may give you access








	
Get PDF
	
Email
	

Share 
	Share with Facebook
	Share on X
	Post on reddit
	Share with LinkedIn
	Add to Mendeley
	Add to BibSonomy
	Share with WeChat



	


Get Citation 


Copy Citation Text

Weixin Zhai, Wei Zhang, Bo Chen, and Chengqi Cheng, "Hyperspectral analysis of objects under shadow conditions based on field reflectance measurements," Appl. Opt. 58, 4797-4805 (2019)






Export Citation
	BibTex
	Endnote (RIS)
	HTML
	Plain Text





	
Citation alert
	
Save article


Check for updates



















	

Related Topics

Table of Contents Category
	Spectroscopy





Optics & Photonics Topics ?


The topics in this list come from the Optics and Photonics Topics applied to this article.




	Atmospheric correction
	Computational imaging
	Machine vision
	Neural networks
	Rayleigh scattering
	Remote sensing









	

About this Article

History
	Original Manuscript: February 8, 2019
	Revised Manuscript: May 14, 2019
	Manuscript Accepted: May 17, 2019
	Published: June 10, 2019




















PDF Article

	Abstract
	Full Article


	Figures (7)
	Tables (4)
	Equations (6)
	

References (60)


	

Cited By (4)


	Metrics
	Back to Top









Abstract


Shaded objects in remote sensing data are usually neglected because of their low reflectance. The common treatment for detecting shadows consists of simple identification and straightforward removal; however, this approach is often criticized owing to the complexity and difficulty of its application and the incompleteness of the treated data. Recent efforts with hyperspectral field reflectance measurements have provided alternatives to scrutinize the issues of shadows. To demonstrate our proposed framework, we first gathered basic hyperspectral data with a spectrometer at Peking University, Beijing, China. Subsequently, we classified the spectral reflectances into three types: sunlight reflectance, shadow reflectance, and simulated reflectance. The spectral characteristics of shadows can provide pertinent classification information despite their low reflectance. Under full shadow conditions, the simulated reflectance was close to the sunlight reflectance because the same reduction ratio was used for the spectralon panel during the measurement process. In addition, the ratio of the shadow reflectance to the sunlight reflectance seemed to be related to the characteristics of the obstruction. The findings in this paper can contribute to a comprehensive understanding of the influence of shadows in remote sensing research, demonstrating the potential of fully utilizing typically neglected shadow information.
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Table 1.




Absolute Correlation Coefficients between Different 




ρ


1




 Values

		Grass Location 1	Grass Location 2	Grass Location 3	Grass Location 4	Brick	Cement Full	Cement Part	Water
	Grass Location 1	1	0.998	0.987	0.885	0.772	0.777	0.798	0.694
	Grass Location 2	0.998	1	0.984	0.871	0.798	0.767	0.797	0.707
	Grass Location 3	0.987	0.984	1	0.938	0.74	0.771	0.792	0.652
	Grass Location 4	0.885	0.871	0.938	1	0.6	0.679	0.695	0.496
	Brick	0.772	0.798	0.74	0.6	1	0.631	0.767	0.63
	Cement Part	0.777	0.767	0.771	0.679	0.631	1	0.979	0.625
	Cement Part	0.798	0.797	0.792	0.695	0.767	0.979	1	0.685
	Water	0.694	0.707	0.652	0.496	0.63	0.625	0.685	1
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Absolute Correlation Coefficients between Different 




ρ


0




 Values

		Grass	Brick	Cement	Water
	Grass	1	0.515	0.605	0.643
	Brick	0.515	1	0.628	0.189
	Cement	0.605	0.628	1	0.271
	Water	0.643	0.189	0.271	1
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Summary of Classification Accuracies (
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ρ
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ρ
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	PA	UA	PA	UA
	Grass	89.3	87.5	78.1	80.8
	Brick	86.6	87.0	75.4	72.1
	Cement	82.4	84.7	71.2	69.8
	Water	64.1	60.9	56.4	57.8
	OA	79.5	67.3
	OK	0.772	0.661





a

 PA, producer’s accuracy (%); UA, user’s accuracy (%); OA, overall accuracy (%); OK: overall kappa.
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Cubic Polynomial Fitting Parameters of Eq. (6) for Grass, Cement, and Water

		Grass	Cement	Water
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