PROCEEDINGS OF SPIE

Earth Observing Missions and Sensors:
Development, Implementation, and
Characterization IV

Xiaoxiong J. Xiong

Saji Abraham Kuriakose
Toshiyoshi Kimura
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

Volume 9881

Proceedings of SPIE 0277-786X, V. 9881

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

Earth Observing Missions and Sensors: Development, Implementation, and Characterization 1V,
edited by Xiaoxiong J. Xiong, Saji Abraham Kuriakose, Toshiyoshi Kimura, Proc. of SPIE
Vol. 9881, 988101 - © 2016 SPIE - CCC code: 0277-786X/16/$18 - doi: 10.1117/12.2242856

Proc. of SPIE Vol. 9881 988101-1



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 Earth Observing Missions and Sensors: Development, Implementation,
and Characterization IV, edited by Xiaoxiong J. Xiong, Saji Abraham Kuriakose, Toshiyoshi Kimura,
Proceedings of SPIE Vol. 9881 (SPIE, Belingham, WA, 2016) Six-digit Article CID Number.

ISSN: 0277-786X
ISSN: 1996-756X (electronic)
ISBN: 9781510601222

Published by

SPIE

P.O. Box 10, Belingham, 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 infernal 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.
s P I DIGITAL

e 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 letfters. These two-number sets start with 00, 01, 02, 03, 04,
05, 06, 07, 08, 09, OA, OB ... 0Z, followed by 10-1Z, 20-2Z, etc. The CID Number appears on each
page of the manuscript.

Proc. of SPIE Vol. 9881 988101-2



Contents

vii Authors
Xi Symposium Committees

Xiii Conference Committee

NISAR MISSION |

9881 03 NASA-ISRO synthetic aperture radar: science and applications (Invited Paper) [9881-2]
9881 04 NISAR ISRO science data processing and products [9881-3]

9881 05 Three petabytes or bust: planning science observations for NISAR [9881-4]

NISAR MISSION I

9881 07 S-band synthetic aperture radar on-board NISAR satellite [9881-6]

9881 08 NASA L-SAR instrument for the NISAR (NASA-ISRO) Synthetic Aperture Radar mission
[9881-7]

9881 0A ISRO's dual frequency airborne SAR pre-cursor to NISAR [9881-9]

CLARREO MISSION I

9881 OF Monitoring climate from space: a metrology perspective [9881-14]

SENSOR PRE-LAUNCH AND POST-LAUNCH CALIBRATION |

9881 0J JPSS-1 VIIRS pre-launch radiometric performance [9881-18]

9881 0K Post launch calibration and testing of the Advanced Baseline Imager on the GOES-R
satellite [9881-19]

9881 OL Post-launch calibration and testing of space weather instruments on GOES-R satellite
[9881-20]

9881 OM Early test results of proto-flight test of Second Generation Global Imager (SGLI) Infrared
Scanning Radiometer (IRS) [9881-21]

Proc. of SPIE Vol. 9881 988101-3



EXISTING AND NEW MISSIONS AND SENSORS |

9881 0P EarthCARE mission, overview, implementation approach and development status
(Invited Paper) [9881-23]

9881 0Q Wide swath and high resolution optical imaging satellite of Japan [?881-24]

9881 0S Proto Flight Model (PFM) development status of visible and near-infrared radiometer (VNR)
on the Second-generation Global Imager (SGLI) [9881-26]
EXISTING AND NEW MISSIONS AND SENSORS II

9881 OV Snow and Water Imaging Specirometer (SWIS): development of a CubeSat-compatible
instfrument [9881-29]
NEW RESEARCH AND ENABLING TECHNOLOGY

9881 QY SNR improvement for hyperspectral application using frame and pixel binning [9881-32]

9881 0z Atmospheric profiling via satellite to satellite occultations near water and ozone absorption
lines for weather and climate [9881-33]

9881 10 Design of a low cost miniaturized SFCW GPR with initial results [9881-34]
FPAs AND DETECTORS |

9881 11 Recent sensor designs for Earth observation [9881-35]

9881 12 Electrical coupling in multi-array charge coupled devices [7881-36]
FPAs AND DETECTORS Il

988113 Dynamic MTF improvement scheme and its validation for CCD operating in TDI mode for
Earth imaging applications [9881-38]

9881 14 Design, development, characterization and qualification of infrared focal plane area array
detectors for space-borne imaging applications [9881-39]

9881 15 Detectors and focal plane modules for weather satellites [9881-40]

9881 16 Low dark current LWIR HgCdTe focal plane arrays at AIM [9881-41]

9881 17 Infrared detectors for Earth observation [9881-42]

Proc. of SPIE Vol. 9881 988101-4



SENSOR PRE-LAUNCH AND POST-LAUNCH CALIBRATION II

988118 GOES-R Space Environment In-Situ Suite: instruments overview, calibration results, and data
processing algorithms, and expected on-orbit performance [9881-43]

9881 19 Image navigation and registration performance assessment tool set for the GOES-R
Advanced Baseline Imager and Geostationary Lightning Mapper [9881-44]

9881 1A Instrument calibration architecture of Radar Imaging Satellite (RISAT-1) [?881-45]
SENSOR PRE-LAUNCH AND POST-LAUNCH CALIBRATION llI

9881 1D Global space-based inter-calibration system reflective solar calibration reference: from
Aqua MODIS to S-NPP VIIRS [9881-70]

9881 1F On-orbit perfformance and calibration improvements for the reflective solar bands of Terra
and Aqua MODIS [9881-50]

9881 1G Status of MODIS spatial and spectral characterization and performance [9881-84]
SENSOR PERFORMANCE VALIDATION AND VICARIOUS CALIBRATION |

9881 TH On-orbit radiometric performance characterization of S-NPP VIIRS reflective solar bands
[9881-52]

92881 1J Absolute vicarious calibration of Landsat-8 OLI and Resourcesat-2 AWiFS sensors over Rann
of Kutch site in Gujarat [9881-54]
SENSOR PERFORMANCE VALIDATION AND VICARIOUS CALIBRATION Il

9881 1K Site characterization for calibration of radiometric sensors using vicarious method [9881-55]

9881 1L Response versus scan-angle corrections for MODIS reflective solar bands using deep
convective clouds [9881-56]
IMPROVED DATA ANALYSIS METHODOLOGIES AND TECHNIQUES |

9881 10 An improved algorithm for de-striping of ocean colour monitor imageries aided by
measured sensor characteristics [9881-59]

9881 1P Thermal noise removal in hybrid polarimetry SAR data [9881-60]
IMPROVED DATA ANALYSIS METHODOLOGIES AND TECHNIQUES I

9881 1Q Impact of ionosphere on high-bandwidth chirp in L-band SAR and its mitigation [9881-62]

Proc. of SPIE Vol. 9881 988101-5



9881 1R

C-band RISAT-1 imagery for geospatial mapping of cryospheric surface features in the
Antarctic environment [9881-63]

9881 1T Simulation of SAR backscatter for forest vegetation [9881-65]
POSTER SESSION
9881 1V Comparison of FLAASH and QUAC atmospheric correction methods for Resourcesat-2
LISS-IV data [9881-61]
9881 1W LED characterization for development of on-board calibration unit of CCD-based
advanced wide-field sensor camera of Resourcesat-2A [9881-66]
9881 1X MODIS on-orbit thermal emissive bands lifetime performance [9881-67]
9881 1Y Cross-cadlibration of the Oceansat-2 Ocean Colour Monitor (OCM) with Terra and Aqua
MODIS [9881-68]
9881 23 Destriping Ocean Color Monitor-2 data [?881-77]
9881 25 Validation of INSAT-3D atmospheric motion vectors for monsoon 2015 [9881-79]
9881 27 An approach for a comprehensive automation of electro-optical (EO) sensor
characterization setups [7881-81]
9881 28 Design and implementation of fast bipolar clock drivers for CCD imaging systems in space
applications [9881-82]
9881 29 Pre-flight radiometric and speciral calibration of Resourcesat-2A-LISS3* payload [?881-83]
9881 2B On-orbit calibration and performance of S-NPP VIIRS DNB [9881-86]
9881 2C PoISAR calibration and reconstruction of hybrid polarimetric RISAT-1 data for pseudo
quad-pol decomposition: a comparison with quad-pol [9881-87]
9881 2E Post launch calibration and testing of the Geostationary Lightning Mapper on GOES-R
satellite [9881-89]
9881 2F Assessing and ensuring GOES-R magnetometer accuracy [9881-90]
9881 2J Himawari-8/AHI latest performance of navigation and calibration [9881-94]

vi

Proc. of SPIE Vol. 9881 988101-6



Avuthors

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, OA, 0B...0Z, followed by 10-1Z, 20-2Z, etc.

Agrawal, Krishna Murari, 04 Eich,D., 16

Agrawal, Shefali, 1T Ely, P., 15

Amano, Takahiro, OM, 0S Erickson, D., 0Z

Andou, Akiyoshi, 2J Fick, W., 16

Angal, Amit, 1D, 1F, 1L, 1Y Figgemeier, H., 16
Babu, S., 15 Flanagan, Daniel G., OL
Banerjee, Arup, 0Y, 12, 13, 14 Galica, G.E., 18
Barnes, K., 17 Geng, Xu, 1F

Bender, Holly A., OV Golightly, M. J., 18
Bessho, Kotaro, 2J Gonnuru, Pratyusha, 2C
Best, Fred, OF Gopalan, Arun, 1L
Bhan, Rakesh, 07, 0A, TA Goswami, D.R., 10, 27
Bhatla, R., 1K Grayhbill, Justin, 19
Bhatt, Rajendra, 1L Griggs. E., 0Z

Blonski, Slawomir, TH Gross, Johannes, OV
Brinkmann, Jake, 1F, 1Y Gupta, Manish, 10
Butler, James, 0J, 1D Gupta, R. P, 1V

Cao, Changyong, 1D, TH Gupta, Vivek, 2C
Carter, Delano, 2F Haas, Evan, 19
Chakrabarty, Soumyabrata, 07 Haiml, M., 16
Chatterjee, Abhijit, TW Haney, Conor O., 1L
Chavda, Rajesh, 10 Hanna, S., 16

Chen, Hongda, 1F, 2B Héliere, Arnaud, OP
Chen, Ng, 1X Hoffman, James P., 08
Chen, X., 2B Hosaka, Keita, 2J
Chiang, K., 2B Houchin, Scott, 19
Cholvibul, Ruth W., 2E Imai, Hiroko, 0Q

Chu, Donald, 2F Isaacson, Peter J., 19
Clarke, Jared T., 2E Jain, Ankur, 14
Comeyne, Gustave J., OL Jawak, Shridhar D., 1R
Connell, J. J., 18 Jayarajan, Jayesh, 28
Dahya, Melissa, 2F Jerram, Paul, 11

Das Gupta, M., 25 Ji, Qiang, 0J

Date, Keniji, 2J Johnson, Patrick D., 19
Dave, Amit, 27 Joshi, Sushil Kumar, 2C
Dave, D. B., 1A Katayama, Haruyoshi, 0Q
Davis, R. P., 17 Kato, Eri, 0Q

De Luccia, Frank J., 19 Khalap, V., 15

Desai, N. M., TA Kirkire, Shweta, 12
Desai, Yogdeep, 1K Kline, John, OK
Detroja, M. P., 29 Knowles, P., 17
Dichter, B.K., 18 Knuteson, Bob, OF
Doelling, DavidR., 1D, 1L Kronenwetter, Jeffrey A., OK, OL, 2F
Dojo, Ryo, 2J Kumar, A. Senthil, 1Y
Doubleday, Joshua R., 05 Kumar, A.S. Kiran, 10
D'Souza, A. 1., 15 Kumar, Anil, 29

Dubey, Neerqj, 12, 13 Kumar, Ankush, OY
Dutt, Ashutosh, 10 Kumar, Nishant, 28
Eastwood, Michael L., OV Kumar, Raj, 03

vii

Proc. of SPIE Vol. 9881 988101-7



viii

Kumar, Shashi, 1T, 2C
Kumar, Sumit, 27

Kursinski, E. R., 0Z

Lebair, William, OK
Lefebvre, Alain, OP
Lemanczyk, Jerzy, OP

Li, Yonghong, 1F

Link, Daniel, 1F, 1G
Lopate, C., 18

Luis, Alvarinho J., 1R
Lusteau, Cyrille, OP
Madhavan, Sriharsha, 1X
Maeusli, Damien, OP
Mahlein, M., 16
Masterjohn, S., 15

Mathur, A. K., 1J
McCormick, C., 0Z
McGhee, J., 0Z

Mclntire, Jeff, 0J

Mehra, Raghayv, 04
Mehrotra, Priyanka, 07, 1A
Merrow, Cynthia S., OL
Mevada, Pratik, 10

Mishra, Ashish, 10, 27
Misra, Tapan, 03, 07, 1A, 1P
Mitra, A. K., 1K

Mohapatra, M., 1K

Mori, Nobutaka, 2J

Morris, David, 11

Mouroulis, Pantazis, OV
Murata, Hidehiko, 2J
Nakatsuka, Hirotaka, OP
Nakayama, Ryuichiro, 2J
Nandy, Partha Sarathi, 1A, 1Q
Okuyama, Arata, 2J
Otarola, A. C., 0Z

Oudrari, Hassan, 0J
Padmanabhan, Deepa, 29
Painter, Thomas, OV
Panditrao, Satej N., 1R
Parihar, Shailesh, 1K

Patel, Anand, 10

Pérez Albinana, Abelardo, OP
Perkovic-Martin, Dragana, 08
Porter, Brian C., 19
Prajapati, R. P., 1J
Prajapati, Richa, 1T
Putrevu, Deepak, 07, 10, 1A, 1Q
Rafal, Marc, 2E

Raj, Vedant, 29
Ramanujom, V. Manavala, 0A
Rani, S. Indira, 25

Rao, C.V.N,, 1A

Rao, K. M., 1J

Rathore, L. S., 1K

Reed, H., 0Z

Rehman, Sami Ur, OY

Reth, Alan D., 19
Revercomb, Hank, OF
Robinson, E., 15

Rollins, C., OK

Rosen, Paul, 03

Ryali, Usha Sundari, 04
Sagisaka, Masakazu, 0Q
Saini, V., 1V

Sakarvadiya, Vishal, 12
Sakashita, Takashi, OM, 0S
Sammler, K., 0Z

Sarkar, S. S., 29

Scarino, Benjamin R., 1L
Schirmacher, W., 16
Schwarting, Tom, 0J

Seth, Harish, 29

Shaffer, Scott, 08

Shah, Amita, 10
Shanmugam, Palanisamy, 23
Sharma, A. K., 1K

Sharma, Jitendra, 27
Sharma, Priti, 25

Sharma, Shweta, 1J
Shiratama, Koichi, 0S
Shorrocks, N., 17

Shukla, Swati Duggal, 10, 1A
Singh, Parul, 12

Singh, R.S., 1K

Singh, Rakesh Kumar, 23
Sinha, Piyush, 10

Smith, Christopher D., OV
Smith, Colin H., OV

Smith, D.S., 15

Smith, Nadia, OF

Smith, William L., OF
Sridhar, V. N., 1J
Srivastava, Shailendra S., 1K
Stovern, M., 0Z

Sukheja, Anil, 27

Sun, C., 2B

Suneela Mishra, T. J. V. D., OA, 1P
Tabata, Tasuku, 2J
Tadikonda, Sivakumara S. K., OL
Takahashi, Masaya, 2J
Tanaka, Kazuhiro, OM, 0S
Thaker, Ramkrishna, 28
Thapa, Nitesh, 12

Thot, R., 16

Tiwari, R. K., 1V

Tobin, Dave, OF

Todirita, Monica, 0K, OL, 2F
Tomita, Eiichi, OP

Tsui, S., 18

Tsuida, Shuniji, 0S
Uchikata, Tatsuya, OM
Uprety, Sirish, TH

Van Gorp, Byron E., OV
Vedam, V. V., 10

Verma, Amarnath, 28
Verma, Anurag, 1W
Wald, Andrew, 1F
Wallace, Kotska, OP
Wang, Zhipeng, 1G

Proc. of SPIE Vol. 9881 988101-8



Ward, D., 0Z

Weisz, Elisabeth, OF

Wilson, Daniel W., OV

Wu, Aisheng, 1D, 1F, 1L, 1X

Wu, Xiangaqian, 1D

Xiong, Xiaoxiong (Jack), 0J, 1D, 1F, 1G, 1L, 1X,
1Y, 2B

Zeng, Jinan, 0J

Proc. of SPIE Vol. 9881 988101-9



Proc. of SPIE Vol. 9881 988101-10



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'Etudes 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, Nafional Aeronautics and Space
Administration (United States)

Kohei Mizutani, National Institute of Information and
Communications Technology (Japan)

Tapan Misra, Indian Space Research Organisation (India)

$.8.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)

Proc. of SPIE Vol. 9881 988101-11



David F. Young, NASA Langley Research Center (United States)

Y. V. N. Krishnamurthy, Indian Space Research Organisation
(India)

M. Annadurai, Indian Space Research Organisatfion (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. 9881 988101-12



Conference Committee

Conference Chairs

Xiaoxiong J. Xiong, NASA Goddard Space Flight Center
(United States)

Saji Abraham Kuriakose, Indian Institute of Space Science and
Technology (India)

Toshiyoshi Kimura, Japan Aerospace Exploration Agency (Japan)

Conference Co-chairs

James J. Butler, NASA Goddard Space Flight Center (United States)

Changyong Cao, NOAA National Environmental Satellite, Data, and
Information Service (United States)

Xingfa Gu, Institute of Remote Sensing and Digital Earth (China)

Conference Program Committee

Sachidananda R. Babu, NASA Goddard Space Flight Center
(United States)

Munmun Dasgupta, National Centre for Medium Range Weather
Forecasting (India)

Raju U. Datla, National Institute of Standards and Technology
(United States)

Xiaolong Dong, Center for Space Science and Applied Research
(China)

Jen-Chow Duh, NASA Headquarters (United States)

Tim J. Hewison, EUMETSAT (Germany)

Xiuqging Hu, National Satellite Meteorological Center (China)

Rajeev Jyoti, Indian Space Research Organisation (India)

Anil Kumar, Indian Institute of Remote Sensing (India)

Raj Kumar, Space Applications Centre (India)

Chuanrong Li, The National Remote Sensing Center of China (China)

G. Nagesh, Indian Space Research Organisation (India)

Jens Nieke, European Space Research and Technology Centre
(Netherlands)

G. Nagendra Rao, Indian Space Research Organisation (India)

Paul A. Rosen, Jet Propulsion Laboratory (United States)

Sanjeevi Shanmugam, Anna University Chennai (India)

Dong-Bin Shin, Yonsei University (Korea, Republic of)

Jungiang Sun, Global Science & Technology, Inc. (United States)

Kazuhiro Tanaka, Japan Aerospace Exploration Agency (Japan)

Jae-Gwang Won, Seoul National University (Korea, Republic of)

xiii

Proc. of SPIE Vol. 9881 988101-13



Xiv

Session Chairs

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

NISAR Mission |
Paul A. Rosen, Jet Propulsion Laboratory (United States)

NISAR Mission I
Raj Kumar, Space Applications Centre (India)

CLARREO Mission |
Bruce A. Wielicki, NASA Langley Research Center (United States)

CLARREO Mission I
Saji Abraham Kuriakose, Indian Institute of Space Science and
Technology (India)

Sensor Pre-launch and Post-launch Calibration |
Sanjeevi Shanmugam, Anna University Chennai (India)

Existing and New Missions and Sensors |
Xiaoxiong J. Xiong, NASA Goddard Space Flight Center
(United States)

Existing and New Missions and Sensors |I
Toshiyoshi Kimura, Japan Aerospace Exploration Agency (Japan)

New Research and Enabling Technology
Jungiang Sun, Global Science & Technology, Inc. (United States)

FPAs and Detectors |
Sachidananda R. Babu, NASA Goddard Space Flight Center
(United States)

FPAs and Detectors |l
Rajeev Jyoti, Indian Space Research Organisation (India)

Sensor Pre-launch and Post-launch Calibration |I
Jen-Chow Duh, NASA Headquarters (United States)

Sensor Pre-launch and Post-launch Calibration |l
Kazuhiro Tanaka, Japan Aerospace Exploration Agency (Japan)

Sensor Performance Validation and Vicarious Calibration |

Xiaolong Dong, Center for Space Science and Applied Research
(China)

Proc. of SPIE Vol. 9881 988101-14



Sensor Performance Validation and Vicarious Calibration I
Anil Kumar, Indian Institute of Remote Sensing (India)

Improved Data Analysis Methodologies and Techniques |
Munmun Dasgupta, National Centre for Medium Range Weather
Forecasting (India)

Improved Data Analysis Methodologies and Techniques |l
G. Nagendra Rao, Indian Space Research Organisation (India)

Proc. of SPIE Vol. 9881 988101-15

XV



Proc. of SPIE Vol. 9881 988101-16



