
PROCEEDINGS OF SPIE 

 
 
 
 

Volume 9880 
 
 

Proceedings of SPIE 0277-786X, V. 9880 

SPIE is an international society advancing an interdisciplinary approach to the science and application of light. 

 

Multispectral, Hyperspectral, and 
Ultraspectral Remote Sensing 
Technology, Techniques and 
Applications VI 
 
Allen M. Larar 
Prakash Chauhan 
Makoto Suzuki 
Jianyu Wang 
Editors 
 
4–7 April 2016 
New Delhi, India 
 
Sponsored by 
SPIE 
 
Cosponsored by 
ISRO—Indian Space Research Organization (India) • Ministry of Earth Sciences (India) • 
NASA—National Aeronautics and Space Administration (United States) 
 
Cooperating Organizations 
State Key Laboratory of Remote Sensing Science, Chinese Academy of Sciences (China) 
RADI—Institute of Remote Sensing and Digital Earth, Chinese Academy of Sciences (China) 
JAXA—Japan Aerospace Exploration Agency (Japan) 
NICT—National Institute of Information and Communications Technology (Japan) 
 
Local Host 
ISRS—Indian Society of Remote Sensing (India) 
 
Published by 
SPIE 

Multispectral, Hyperspectral, and Ultraspectral Remote Sensing Technology, Techniques and Applications VI,
edited by Allen M. Larar, Prakash Chauhan, Makoto Suzuki, Jianyu Wang, Proc. of SPIE Vol. 9880, 98802L

© 2016 SPIE · CCC code: 0277-786X/16/$18 · doi: 10.1117/12.2231223

Proc. of SPIE Vol. 9880  98802L-1



The papers in this volume were part of the technical conference cited on the cover and title 
page. Papers were selected and subject to review by the editors and conference program 
committee. Some conference presentations may not be available for publication. Additional 
papers and presentation recordings may be available online in the SPIE Digital Library at 
SPIEDigitalLibrary.org.  
 
The papers reflect the work and thoughts of the authors and are published herein as submitted. 
The publisher is not responsible for the validity of the information or for any outcomes resulting from 
reliance thereon. 
 
Please use the following format to cite material from these proceedings: 
  Author(s), "Title of Paper," in Multispectral, Hyperspectral, and Ultraspectral Remote Sensing 
Technology, Techniques and Applications VI, edited by Allen M. Larar, Prakash Chauhan, Makoto 
Suzuki, Jianyu Wang, Proceedings of SPIE Vol. 9880 (SPIE, Bellingham, WA, 2016) Article CID 
Number. 
 
ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
ISBN: 9781510601215 
 
Published by 
SPIE 
P.O. Box 10, Bellingham, Washington 98227-0010 USA 
Telephone +1 360 676 3290 (Pacific Time)· Fax +1 360 647 1445 
SPIE.org 
 
Copyright © 2016, Society of Photo-Optical Instrumentation Engineers. 
 
Copying of material in this book for internal or personal use, or for the internal or personal use of 
specific clients, beyond the fair use provisions granted by the U.S. Copyright Law is authorized by 
SPIE subject to payment of copying fees. The Transactional Reporting Service base fee for this 
volume is $18.00 per article (or portion thereof), which should be paid directly to the Copyright 
Clearance Center (CCC), 222 Rosewood Drive, Danvers, MA 01923. Payment may also be made 
electronically through CCC Online at copyright.com. Other copying for republication, resale, 
advertising or promotion, or any form of systematic or multiple reproduction of any material in this 
book is prohibited except with permission in writing from the publisher. The CCC fee code is 
0277-786X/16/$18.00. 
 
Printed in the United States of America. 
 
Publication of record for individual papers is online in the SPIE Digital Library. 

 

SPIEDigitalLibrary.org 
 
 
 

 
Paper Numbering: Proceedings of SPIE follow an e-First publication model. A unique citation 
identifier (CID) number is assigned to each article at the time of publication. Utilization of CIDs 
allows articles to be fully citable as soon as they are published online, and connects the same 
identifier to all online and print versions of the publication. SPIE uses a six-digit CID article 
numbering system structured as follows: 

 The first four digits correspond to the SPIE volume number.        
 The last two digits indicate publication order within the volume using a Base 36 numbering 
system employing both numerals and letters. These two-number sets start with 00, 01, 02, 03, 04, 
05, 06, 07, 08, 09, 0A, 0B … 0Z, followed by 10-1Z, 20-2Z, etc. The CID Number appears on each 
page of the manuscript.  

Proc. of SPIE Vol. 9880  98802L-2



  Contents  
 
 
 ix Authors  

 
 xi Symposium Committees 
 
 xiii Conference Committee 
 
 
 SESSION 1 ATMOSPHERIC SOUNDING AND GEOPHYSICAL RETRIEVALS I 
 
 
   

 9880 04 Advanced sounder validation studies from recent NAST-I airborne field campaigns [9880-4] 
   
 
 SESSION 2 ATMOSPHERIC SOUNDING AND GEOPHYSICAL RETRIEVALS II 
 
   

 9880 06 Inter-calibration assessment of Kalpana-1 and INSAT-3D satellite using NOAA and METOP 
satellite data [9880-8] 

   
 9880 07 Calibration strategy of INSAT-3D meteorological satellite imager using the moon at IMD, 

New Delhi [9880-9] 
   
 9880 08 Second SNPP Cal/Val campaign: environmental data retrieval analysis [9880-5] 
   
 
 SESSION 3 ATMOSPHERIC SOUNDING AND GEOPHYSICAL RETRIEVALS III 
 
   

 9880 09 Aerosol measurements and validation of satellite-derived aerosol optical depth over the 
Kavaratti Cal-Val site [9880-10] 

   
 9880 0A Spectral dependence of aerosol radiative forcing at surface over a tropical coastal station 

[9880-11] 
   
 9880 0B Development of algorithm for retrieving aerosols over land surfaces from NEMO-AM 

polarized measurements [9880-12] 
   
 9880 0D Retrieval of sea surface temperature and trace gas column averaged from GOSAT, IASI-A, 

and IASI-B over the Arctic Ocean in summer 2010 and 2013 [9880-14] 
   
 
 SESSION 4 REMOTE SENSING FOR AGRICULTURE 
 
   

 9880 0G On the decomposition of foliar hyperspectral signatures for the high-fidelity discrimination 
and monitoring of crops [9880-18] 

   

iii

Proc. of SPIE Vol. 9880  98802L-3



 9880 0H Ground-based hyperspectral remote sensing to discriminate biotic stress in cotton crop 
[9880-19] 

   
 9880 0I Evaluation of LISS-III and AWiFS sensor data for wheat acreage estimation [9880-20] 
   
 9880 0J Banana orchard inventory using IRS LISS sensors [9880-21] 
   
 9880 0K Assessing wheat residue cover with hyperspectral remote sensing [9880-22] 
   
 
 SESSION 5 ADVANCED SOUNDER IMPACT ON NWP 
 
   

 9880 0M Assimilation of SAPHIR radiance: impact on hyperspectral radiances in 4D-VAR (Invited 
Paper) [9880-23] 

   
 9880 0N Assimilation of hyperspectral radiances in the NCMRWF global forecast system [9880-24] 
   
 9880 0O Impact of AIRS radiance in the NCUM 4D-VAR assimilation system [9880-25] 
   
 9880 0P IASI hyperspectral radiances in the NCMRWF 4D-VAR assimilation system: OSE [9880-26] 
   
 9880 0Q Assimilation of CrIS hyperspectral radiances in a 4D-Var assimilation system [9880-27] 
   
 
 SESSION 6 VEGETATION SENSING 
 
   

 9880 0S A comparative analysis of extended water cloud model and backscatter modelling for 
above-ground biomass assessment in Corbett Tiger Reserve [9880-29] 

   
 9880 0T Modelling satellite-level solar-induced chlorophyll fluorescence and its comparison with 

OCO-2 observations [9880-31] 
   
 9880 0U Leaf area index retrieval using Hyperion EO-1 data-based vegetation indices in Himalayan 

forest system [9880-32] 
   
 
 SESSION 7 LANDCOVER USE AND CHANGE DETECTION I 
 
   

 9880 0W Simulation of the hyperspectral data from multispectral data using Python programming 
language [9880-34] 

   
 9880 0X Multisensor multiresolution data fusion for improvement in classification [9880-35] 
   
 9880 0Y Super-resolution mapping using multi-viewing CHRIS/PROBA data [9880-36] 
   
 9880 0Z Evaluation and effect of various noise reduction techniques used before atmospheric 

correction of Hyperion data [9880-37] 
  
 
  
 

iv

Proc. of SPIE Vol. 9880  98802L-4



 SESSION 8 DATA PROCESSING AND FEATURE EXTRACTION 
 
   

 9880 11 An unsupervised and spectral rule-based approach for change detection from multi-
temporal remote sensing imagery [9880-39] 

   
 9880 12 Automated endmember extraction for subpixel classification of multispectral and 

hyperspectral data [9880-40] 
   
 9880 13 Identification and mapping of minerals by using imaging spectroscopy in southeastern 

region of Rajasthan [9880-41] 
   
 9880 15 Identification and mapping of hydrothermally altered minerals in parts of Delhi fold belt, 

Jaipur, India, through EO-1 Hyperion data [9880-43] 
   
 
 SESSION 9 OTHER REMOTE SENSING APPLICATIONS I 
 
   

 9880 17 Multi-spectrum-based enhanced synthetic vision system for aircraft DVE operations 
[9880-45] 

   
 9880 18 Estimation of lunar surface maturity and ferrous oxide from Moon Mineralogy Mapper (M3) 

data through data interpolation techniques [9880-46] 
   
 9880 1A Flood modelling with global precipitation measurement (GPM) satellite rainfall data: a 

case study of Dehradun, Uttarakhand, India [9880-48] 
   
 
 SESSION 10 OTHER REMOTE SENSING APPLICATIONS II 
 
   

 9880 1B Identification of coral reef feature using hyperspectral remote sensing [9880-49] 
   
 9880 1C Elorza Crater on Mars: identification of phyllosilicate-bearing minerals by MRO-CRISM 

[9880-51] 
   
 9880 1E Enhanced 630nm equatorial airglow emission observed by Limb Viewing Hyper Spectral 

Imager (LiVHySI) onboard YOUTHSAT-1 [9880-53] 
   
 
 SESSION 11 NEW INSTRUMENT CONCEPTS AND LAB CHARACTERIZATIONS I 
 
   

 9880 1F SW-MW infrared spectrometer for lunar mission (Invited Paper) [9880-54] 
   
 9880 1G Optical design of common aperture and high resolution electro-optical/infrared system for 

aerial imaging applications [9880-55] 
   
 9880 1H Development and characterization of NDIR-based CO2 sensor for manned space missions 

[9880-61] 
   
 
 
 

v

Proc. of SPIE Vol. 9880  98802L-5



 SESSION 12 NEW INSTRUMENT CONCEPTS AND LAB CHARACTERIZATIONS II 
 
   

 9880 1K TIRCIS: thermal infrared compact imaging spectrometer for small satellite applications 
[9880-59] 

   
  POSTER SESSION 
 
   

 9880 1P Laboratory-based, field-based, and satellite-borne spectroscopy for lithological 
discrimination [9880-65] 

   
 9880 1Q Geospatial mapping of Antarctic coastal oasis using geographic object-based image 

analysis and high resolution satellite imagery [9880-66] 
   
 9880 1R Multisource classification and pattern recognition methods for polar geospatial information 

mining using WorldView-2 data [9880-67] 
   
 9880 1S Semi-automatic extraction of supra-glacial features using fuzzy logic approach for object-

oriented classification on WorldView-2 imagery [9880-68] 
   
 9880 1U Application of airborne hyperspectral remote sensing for the retrieval of forest inventory 

parameters [9880-70] 
   
 9880 1V A comparative assessment of various super-resolution techniques in target detection and 

enhancement using hyperspectral data [9880-71] 
   
 9880 1W Dimensionality reduction of hyperspectral data: band selection using curve fitting [9880-72] 
   
 9880 1X Robust watermarking of satellite images using texture-based LSB-DWT method [9880-73] 
   
 9880 1Y Sub-pixel mapping of hyperspectral imagery using super-resolution [9880-74] 
   
 9880 1Z Machine learning and spectral techniques for lithological classification [9880-75] 
   
 9880 20 Retrieval of surface reflectance from Resourcesat-2 AWiFS, LISS-3, and LISS-4 data using 

SACRS2 scheme [9880-76] 
   
 9880 22 Comparison of signal-to-noise ratio and its features variation [9880-78] 
   
 9880 23 An assessment of effects of various parameters on target detection using hyperspectral 

data [9880-79] 
   
 9880 24 A learning tool for optical and microwave satellite image processing and analysis 

[9880-80] 
   
 9880 25 Study of land cover classes and retrieval of leaf area index using Landsat 8 OLI data 

[9880-82] 
   
 9880 28 Application of maximum entropy method for earthquake signatures using GPSTEC 

[9880-85] 
   

vi

Proc. of SPIE Vol. 9880  98802L-6



 9880 29 The dynamic monitoring of warm-water discharge based on the airborne high-resolution 
thermal infrared remote sensing data [9880-86] 

   
 9880 2A Retrieval of the pixel component temperatures from multi-band thermal infrared image 

using Bayesian inversion technique [9880-87] 
   
 9880 2B Enhancing spatial resolution of infrared imagery using overlap of sequence images 

[9880-88] 
   
 9880 2E Comparison of citrus orchard inventory using LISS-III and LISS-IV data [9880-91] 
   
 9880 2F A short-wave infrared hyperspectral imager based on stepwise integrated filter [9880-92] 
   
 9880 2G Data processing and application of thermal infrared hyperspectral remote sensing 

[9880-93] 
   
 9880 2J On accuracy of radiometric calibration of hyperspectral visible/NIR satellite remote 

sensing instruments using test sites of different altitudes [9880-96] 

vii

Proc. of SPIE Vol. 9880  98802L-7



Proc. of SPIE Vol. 9880  98802L-8



Authors 
 
 
Numbers in the index correspond to the last two digits of the six-digit citation identifier (CID) article 
numbering system used in Proceedings of SPIE. The first four digits reflect the volume number. Base 36 
numbering is employed for the last two digits and indicates the order of articles within the volume. 
Numbers start with 00, 01, 02, 03, 04, 05, 06, 07, 08, 09, 0A, 0B...0Z, followed by 10-1Z, 20-2Z, etc. 
 
A., Amrita, 1V 
Agarwal, Shefali, 0W 
Amrutkar, Rushanka, 1P 
Aranha, Malcolm, 1P 
Arora, M. K., 23 
Atkinson, Nigel, 0M 
Babu, K. N., 09 
Babu, P. N., 1E 
Bairagi, G. D., 0I 
Banerjee, Arup, 1F 
Baranoski, Gladimir V. G., 0G 
Bell, William, 0M 
Bhati, Sunil, 1F 
Bhatla, R., 07 
Bhattacharya, Avik, 1Z, 24 
Bhattacharya, Bimal K., 0H 
Bisht, R. S., 1E 
Biswas, Amiya, 1F 
Borovski, Alexander, 2J 
Buddhiraju, Krishna Mohan, 1X, 1Y, 24 
Bureau, Jérôme, 0D 
Cai, Nengbin, 2A, 2G 
Camy-Peyret, Claude, 0D 
Cao, Jiahao, 2B 
Champati Ray, Prashant Kumar, 13 
Chandi, Ravinder S., 0H 
Chatterjee, R. S., 0S 
Chattoraj, Shovan Lal, 13 
Chaudhari, K. N., 2E 
Chen, Jianyu, 11 
Chen, Tenn F., 0G 
Choksi, Deepak V., 1X 
Chowdhury, Arup Roy, 1F 
Chudasama, Bijal, 1P, 1Z 
Crites, Sarah, 1K 
Dadhwal, V. K., 25 
Dasgupta, Munmun, 0P 
Dashondhi, Gaurav Kumar, 24 
De, Shaunak, 24 
Dikshit, Anil Kumar, 1A 
Dmitriev, Yegor V., 1U 
Doherty, Amy, 0M 
 

Dwivedi, Manish, 0Y 
Eeti, Laxmi Narayana, 24 
Fuke, Madhavi, 1H 
Gabrieli, Andrea, 1K 
Garbeil, Harold, 1K 
Garg, P. K., 25 
George, John P., 0M, 0O, 0P, 0Q 

Ghosh, J. K., 23 
Gohel, Ankit, 0T 
Goldberg, Mitch D., 08 
Goswami, S. B., 0I 
Govil, Himanshu, 15, 22 
H., Shiva Kumar, 1B 
Habib, Tanzima, 1X 
Hari Prasad, K. S., 25 
Honniball, Casey, 1K 
Huang, Helingjie, 11 
Ivanov, Victor, 2J 
Jain, N., 1C 
Jawak, Shridhar D., 1Q, 1R, 1S 
Ji, Hongzhen, 2B 
Jin, Jian, 2B 
Joshi, Shaunak, 1F 
Jyothi, G., 0Z 
K. S., Ramesh, 28 
K., Uday Kiran, 28 
Kar, Sarat C., 0I 
Karelia, Jitendra, 1F 
Kashyap, Sudesh K., 17 
Kaur, Gagandeep, 06 
Kaushik, Nitesh, 06 
Khopkar, Parag S., 1R 
Kizer, Susan H., 08 
Kot, Rajsi, 0H 
Kozoderov, Vladimir V., 1U 
Kumar, Ankush, 1F 
Kumar, Shashi, 18 
Kumar, T. Srinivasa, 1B 
Kumar, Vinay, 0W, 0Y, 0Z, 12 
Kumar, Yogesh, 0S 
 

Lang, Junwei, 2F 
Larar, Allen M., 04, 08 
Li, Chunlai, 2B 
Li, Zhu, 11 
Liu, Chengyu, 29, 2A, 2G 
Liu, Xu, 04, 08 
Liu, Zhihui, 29, 2A, 2G 
Lucey, Paul, 1K 
Luis, Alvarinho J., 1Q, 1R, 1S 
Mahendra, R. S., 1B 
Mahmoud, Alaaeldin, 1G 
Mallick, Swapan, 0O, 0P, 0Q 
Manjunath, K. R., 0H, 0J, 0K, 2E 
Mathur, A. K., 09 
Mishra, Manoj Kumar, 0A 
Mitra, A. K., 06, 07 

ix

Proc. of SPIE Vol. 9880  98802L-9



Mohanty, Jyotirmoy, 24 
Mohanty, P. C., 1B 
Mohapatra, M., 07 
N., Shanthakumar, 17 
Naidu, V.P.S., 17 
Newman, Stuart, 0M 
Nigam, Rahul, 0H 
Nishant, Nilay, 0J 
P., Ajith Kumar, 18 
Pal, Mahendra K., 1W 
Palanivel V., Yogesh, 1S 
Panda, Chinmaya, 0Z 
Pandey, Kamal, 0W, 0Z, 1A 
Panditrao, Satej, 1B 
Pandya, Mehul R., 0B, 20 
Pankratova, Natalia, 2J 
Parakh, Khushboo, 1P, 1Z 
Parashar, Chayanika, 13 
Parihar, Shailesh, 07 
Patel, K. D., 20 
Patel, P. N., 09 
Pathak, Vishal N., 20 
Payan, Sébastien, 0D 
Pilger, Eric, 1K 
 

Porwal, Alok, 1P, 1W, 1Z 
Postylyakov, Oleg, 2J 
Pradhan, Rohit, 0T 
Prasad, V. S., 0N 
R., Revathi, 28 
Rajagopal, E. N., 0M 
Rajeev, K., 0A 
Ranade, Rigved, 0W 
Rathore, L. S., 07 
Rehman, Sami Ur, 1F, 1H 
Renshaw, Richard, 0M 
Rubeena, 0X 
S., Indira Rani, 0M, 0O, 0P, 0Q 
S., Koteswara Rao, 28 
S., Lakshminarayana, 28 
Sandhu, Sandeep S., 0H 
Saxena, Anish, 1F 
Sengar, Vivek Kumar, 13 
Shah, D. B., 20 
Shah, Dhrupesh S., 1H 
Shao, Honglan, 29, 2A, 2G 
Sharma, A. K., 06, 07 
Sharma, Priti, 0O, 0P 
Sharma, Richa Upadhyay, 12, 13 
Sharma, S. K., 0I 
Sharma, Satish, 1F 
Sharma, Shakti, 1Y 
Sharma, Shreya, 1Y 
Shrivastava, Deepali, 12 
Singh, Dharmendra, 0U 
Singh, Jagdish, 0H 
Singh, Manjeet, 0H 
Singh, Niti, 2E 
Singh, R. S., 07 
Singh, Ram Kumar, 22 
Singh, Sanjeev Kumar, 0N 

Singh, Sarnam, 0S, 0U 
Singh, Shweta, 22 
Smith, William L., 04, 08 
Sokolov, Anton A., 1U 
Somani, Sandip, 1F 
 

Somani, Suraj M., 1X 
Srinivas, Desamsetti, 0O, 0P, 0Q 
Suthar, N. M., 09 
Thakur, Sanchari, 1P, 1Z 
Thapa, N., 1E 
Tian, Jialin, 04, 08 
Tirodkar, Siddhesh, 1Z 
Tiwari, K. C., 0X, 1V, 23 
Tiwari, Varun, 0W 
Tripathy, Rojalin, 0K 
Trivedi, H. J., 20 
Trivedi, Mukul, 0S 
Upadhayay, Gargi, 0J 
Upadhyay, Sanjay, 1H 
V. V., Sai Krishna, 1A 
Van Leeuwen, Spencer, 0G 
Venkatachalam, Parvatham, 1X 
Verma, Amit Kumar, 25 
Verma, Anurag, 1H 
Vyas, S. P., 0J 
Wang, Jianyu, 29, 2A, 2B, 2G 
Wang, Yueming, 2F 
Wei, Liqing, 2F 
Wood, Mark, 1K 
Wright, Robert, 1K 
Xiao, Xizhong, 2F 
Xie, Feng, 29, 2A, 2G 
Xu, Dong, 1G 
Xu, Lijun, 1G 
Yadav, Deepti, 23 
Yang, Gui, 29, 2A, 2G 
Zhang, Changxing, 29, 2A, 2G 
Zhang, Xudong, 2B 
Zhou, Daniel K., 04, 08 
Zhuang, Xiaoqiong, 2F 
 

x

Proc. of SPIE Vol. 9880  98802L-10



Symposium Committees 

 
Symposium Chairs 

  Upendra Singh, NASA Langley Research Center (United States) 
  Vinay Dadhwal, Indian Space Research Organisation (India) 
  KJ Ramesh, Ministry of Earth Sciences (India) 
 

Symposium Co-chairs 

 Toshio Iguchi, National Institute of Information and  
   Communications Technology (Japan) 

 Jiancheng Shi, Institute of Remote Sensing and Digital Earth  
    (China) 
 

Honorary Symposium Chairs 

 A. S. Kiran Kumar, Indian Space Research Organisation (India) 
Charles F. Bolden, National Aeronautics and Space 
   Administration (United States) 

 Jean-Yves Le Gall, Centre National d'Études Spatiales (France) 
Naoki Okumura, Japanese Aerospace Exploration Agency  
   (Japan) 

 Dazhe Xu, China National Space Administration (China) 
 Madhavan N. Rajeevan, Ministry of Earth Sciences (India) 
 Guanhua Xu, Ministry of Science and Technology (China) 
 Alain Ratier, EUMETSAT (Germany) 
 

Symposium Technical Program Chairs 
  George J. Komar, National Aeronautics and Space  

    Administration (United States) 
  Kohei Mizutani, National Institute of Information and  

    Communications Technology (Japan) 
  Tapan Misra, Indian Space Research Organisation (India) 
  S.S.C. Shenoi, Ministry of Earth Sciences (India) 
  Xiaohan Liao, China National Remote Sensing Center (China) 
 

Symposium International Organizing Committee 

  Michael H. Freilich, Chair, National Aeronautics and Space  
    Administration (United States) 

  Jack A. Kaye, National Aeronautics and Space Administration  
    (United States) 

  Clayton P. Turner, NASA Langley Research Center (United States) 

xi

Proc. of SPIE Vol. 9880  98802L-11



  David F. Young, NASA Langley Research Center (United States) 
  Y. V. N. Krishnamurthy, Indian Space Research Organisation  

    (India) 
  M. Annadurai, Indian Space Research Organisation (India) 
  Saroj K. Jha, National Hydrographic Centre (India) 
  E. N. Rajagopal, National Centre for Medium Range Weather  

    Forecasting (India) 
  M. Ravichandran, National Centre for Antarctic and Ocean  

    Research (India) 
  Teruyuki Nakajima, Japan Aerospace Exploration Agency  

    (Japan) 
  Toshiyoshi Kimura, Japan Aerospace Exploration Agency  

    (Japan) 
  Akimasa Sumi, National Institute for Environmental Studies  

    (Japan) 
  Haruhisa Shimoda, Tokai University (Japan) 
  Peng Gong, Tsinghua University (China) 
  Shunling Liang, Beijing Normal University (China) 
 

Local Organizing Committee 

  Shibendu S. Ray, Mahalanobis National Crop Forecast Centre  
     (India) 

  Mahendra Bhutiyani, Defence Terrain Research Laboratory  
     (India) 

  Vivek Singh, Indian Space Research Organisation (India) 
 Shiv Prasad Aggarwal, Indian Space Research Organisation  

   (India) 
  Sameer Saran, Indian Space Research Organisation (India) 
  Jagvir Singh, Ministry of Earth Sciences (India) 
  Rishi Kumar, Ministry of Earth Sciences (India) 
  Rabi N. Sahoo, Indian Agricultural Research Institute (India) 
  Jai K. Garg, Guru Gobind Singh Indraprastha University (India) 
  Pawan Kumar Joshi, Jawaharlal Nehru University (India) 

 Madan M. Kimothi, Mahalanobis National Crop Forecast Centre  
   (India) 

xii

Proc. of SPIE Vol. 9880  98802L-12



Conference Committee 
 
 
Conference Chairs 

Allen M. Larar, NASA Langley Research Center (United States) 
Prakash Chauhan, Space Applications Centre (India) 
Makoto Suzuki, Institute of Space and Astronautical Science (Japan) 
Jianyu Wang, Shanghai Institute of Technical Physics (China) 

 
Conference Program Committee 

Mitchell Goldberg, Center for Satellite Applications and Research 
   (United States) 
Ryoichi Imasu, The University of Tokyo (Japan) 
Basantakumar Jena, National Institute of Ocean Technology (India) 
Mehul R. Pandya, Space Applications Centre (India) 
V. S. Prasad, National Centre for Medium Range Weather 
   Forecasting (India) 
Jeffery J. Puschell, Raytheon Space and Airborne Systems 
   (United States) 
S. Indira Rani, National Centre for Medium Range Weather 
   Forecasting (India) 
Y. Jaya Rao, Indian Institute of Tropical Meteorology (India) 
Raghavendra P. Singh, Space Applications Centre (India) 
William L. Smith Sr., University of Wisconsin-Madison (United States) 
Simant Kumar Srivastav, Indian Institute of Technology Kanpur (India) 

 
Session Chairs 

 Opening Ceremony and Plenary Session 
Upendra N. Singh, NASA Langley Research Center (United States) 

 
1 Atmospheric Sounding and Geophysical Retrievals I 

William L. Smith Sr., University of Wisconsin-Madison (United States) 
Allen M. Larar, NASA Langley Research Center (United States) 

 
2 Atmospheric Sounding and Geophysical Retrievals II 

Allen M. Larar, NASA Langley Research Center (United States) 
William L. Smith Sr., University of Wisconsin-Madison (United States) 

 
3 Atmospheric Sounding and Geophysical Retrievals III 

Allen M. Larar, NASA Langley Research Center (United States) 
William L. Smith Sr., University of Wisconsin-Madison (United States) 

 

xiii

Proc. of SPIE Vol. 9880  98802L-13



4 Remote Sensing for Agriculture 
Shibendu Shankar Ray, Space Applications Centre (India) 

 
5 Advanced Sounder Impact on NWP 

Xu Liu, NASA Langley Research Center (United States) 
 

6 Vegetation Sensing 
Ranganath R. Navalgund, Indian Space Research Organisation 
   (India) 

 
7 Landcover Use and Change Detection I 

Daniel K. Zhou, NASA Langley Research Center (United States) 
 

8 Data Processing and Feature Extraction 
Allen M. Larar, NASA Langley Research Center (United States) 

 
9 Other Remote Sensing Applications I 

Prakash Chauhan, Space Applications Centre (India) 
 

10 Other Remote Sensing Applications II 
Prakash Chauhan, Space Applications Centre (India) 

 
11 New Instrument Concepts and Lab Characterizations I 

Jianyu Wang, Shanghai Institute of Technical Physics (China) 
 

12 New Instrument Concepts and Lab Characterizations II 
Jianyu Wang, Shanghai Institute of Technical Physics (China) 

 
13 Landcover Use and Change Detection II 

Daniel K. Zhou, NASA Langley Research Center (United States) 
 
 

 

xiv

Proc. of SPIE Vol. 9880  98802L-14


