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Outline of the presentation 

1. Radiometric calibration status 

• EOS-6 

• Resourcesat-2A  

• High resolution sensors characterization 

• INSAT-3D vs INSAT-3DR 

• EOS-4 

 

2. Readiness for NISAR 

• ASAR Data 

• NOVASAR Data 

• ALOS Data 

 

3. ISRO-ASI project 
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Recent Operationalized EOS-6 

EOS-06 (Oceansat-3) 

  

Launch date: 26 Nov 2022  

Orbit: SSPO 

Altitude: 740km  

Payloads on EOS-06 are : 

 

•  Ku-band Scatterometer (SCAT-3) 

• 13-band Ocean Colour Monitor (OCM-3) 

• 2-band Sea Surface Temperature Monitor (SSTM) 

• ARGOS by CNES French Space Agency 

OCM-3 payload Electro-Optical Flight Module 
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Ocean Color Monitor-3 

OCM-1 (CWL) OCM-2  (CWL) OCM-3 (CWL) 

B1 – 412 nm  B1 – 412 nm  B1 – 412 nm 

 B2 – 443 nm  B2 – 443 nm  B2 – 443 nm 

B3 – 490 nm  B3 – 490 nm  B3 – 490 nm 

B4 – 510 nm  B4 – 510 nm  B4 – 510 nm 

B5 – 555 nm  B5 – 555 nm  B5 – 555 nm 

 B6 – 670 nm  B6 – 620 nm  B6 – 566 nm 

 B7 – 765 nm  B7 – 740 nm  B7 – 620 nm 

 B8 – 865 nm  B8 – 865 nm  B8 – 670 nm 

 B9 – 681 nm 

 B10 – 710 nm 

 B11 – 780 nm 

 B12 – 870 nm 

  B13 – 1010 nm 

*B stands for Spectral Band  

Parameter OCM-1  and 2 OCM-3 

Number of 

Spectral bands 

8 13 

Spectral 

Resolution 

(bandwidth nm) 

20 (Application Bands) 

40 (Atmospheric 

correction bands) 

20/10/8 (Application Bands) 

20/40 (Atmospheric 

correction bands) 

 

SNR (at sea ref.) 300 650 

Major specifications 

 

• Spectral Bands: 13 

• Field of View: ± 43.5 Deg 

• Swath coverage: >1440 km @nadir 

• Local Area Coverage (LAC) GSD: 366m @nadir 

• Global Area Coverage (GAC)  GSD: 1080m @ nadir 

• Levels of products: Level-1, 2 and 3 

• LAC product bit depth: 12 bits 

• GAC product bit depth: 16 bits 

• Repeativity: 13 days 

• Revisit: 2 days 

Products are available for free download: https://bhoonidhi.nrsc.gov.in/bhoonidhi/index.html  



Slide 5 WGCV-53, 5-8 March 2024 

 

 

Vicarious Calibration of OCM3 

Spectral  

Reflectance 

Atmospheric 

Variables 

System level 

Spectral Response  

Function 

Satellite Radiance 

For Reflectance  

simulation 

6SV RT Code 

 

• Geometric conditions 

• Atmospheric Model 

• TCO and WV 

• Aerosol Model 

• AOD 

• Spectral Response Function 

 

TOA Radiance 

Atmospherically 

Corrected 

 Reflectance 

Calibration  

Coefficient  

+ Error Analysis 
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Sites for vicarious calibration of OCM3 

 The MoBY and Kavaratti observations (December 2022 – May 2023) 

were used to ascertain the OCM3 radiometric performance. 

 

 The first ocean Vcal has been generated using these data sets. 

 

 The observations from Cal-Val cruises, MoBY observations are 

further used to strengthen the matchups data sets. 

OCM3 

6SV2.1 

In the water OCM3 rad response is in close agreement 

with the ground measurements 
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Validation results 

are consistent 
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OCM-3 observations over RVUS 

Site: Rail Road Valley Playa, Nevada, USA 

 

Geocoordinates: 38.504°N, 115.692°W 

 

ROI: 1km * 1km >> 3*3 GAC pixels 

RVUS site as imaged by OCM3 

on 1st Jul 2023. 3kmx3km area 

was used for calibration which 

corresponds to 3x3 pixel in GAC 

Image 

 Calibration Ratio calculated using 18 

cloud free observations of OCM3 data 

from May’23 to Jul’23.  

 

 Only observation with view angle <35 

considered for analysis 

Consistent 

response observed 

after reprocessing 
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Site: Rail Road Valley Playa, Nevada, USA 

   ROI: 1km * 1km  

  Sensors evaluated: LISS-4, LISS-3, AWiFS-B 

 

Resourcesat-2A 

Post launch response is consistent 

for all 3 payloads 
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Specially designed 

targets 

MTF estimation slant edge 

Metal mirror 

response 

Artificial targets for spatial characterization  

High resolution sensors characterization 
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INSAT-3D and INSAT-3DR 

Summary of radiometric calibration results of the IMAGER bands  

INSAT-3D & INSAT-3DR found to be within 10% Radiometric error 
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EOS-4 stability  

Stability of quality parameters using the corner reflectors in Shadnagar site for one year period 

EOS-4 microwave imaging satellite launched by ISRO on 14-Feb- 2022 

On Orbit 

Consistency 

observed with 

respect to 

Geometry & 

Radiometry 
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 Deployed ISRO’s indigenously developed Multi-band Active Radar Calibrator 

(ARC) at IMGEOS Microwave Cal-Val Site and tested functional capability in 

X,C and S bands using RISAT-2B Series, EOS-04 and NovaSAR 

successfully. 

Extension of site to deploy newly developed corner reflectors 

Readiness for NISAR mission 

Corner reflector designed & 

developed for NISAR mission 

deployed 

 

Size: 1.5m 

Shape: STH/ TTH 
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NISAR mission pre-preparatory activities 

Rosamond Corner Reflector Array 

in L&S airborne SAR imagery 

Signal- Clutter Ratio Quality parameters for L-band 

Quality parameters for S-band 

Envisaged computational 

methods for calibration 

parameter derivation  verified 

using ASAR Data 

Results published in  

InGARSS-2021 
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NOVASAR imaging over Shadnagar site 

NISAR mission pre-preparatory activities 

Computational methods for calibration 

parameter derivation for ‘S’ band data were 

verified. 
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NISAR mission pre-preparatory activities 

ALOS-2 PALSAR imaging over Shadnagar site 

• Low background to peak ratio is observed. 

• Quality parameters like PSLR, ISLR, IRW closely 

match with product specifications. 
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NISAR mission pre-preparatory activities 

In-house designed Corner reflector developed specifically for NISAR data calibration was deployed at Bopal and Challakere calibration sites. 

Evaluation of its response was carried out using ALOS-2 and NovaSAR image and was found to be satisfactory 

 

Response of NISAR CR as seen in 

NovaSAR image (S-band) 

Response of NISAR CR as seen in 

ALOS-2 image (L-band) 
Ground snap of NISAR CR 

deployed at Bopal calibration site 
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Nilesh 

Makwana 

EOS-04 calibration stability monitoring 

• The CRs deployed at different 

calibration sites (Bopal, Ladakh, 

Antarctica, Challakere) were 

utilized for the monitoring of 

calibration stability of EOS-04 

data. 

• The difference between 

estimated RCS and the 

theoretical RCS for EOS-04 FRS-

1 was found to be within 1.2 dB 

for both HH and VV. 

• The phase difference was found 

to be well within the specified 

values. 

• The polarimetric signatures 

generated using the response of 

the point target closely matched 

the ideal signatures.  
  

Response of CR as seen in  

one of the analysed EOS-04, FP images 
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ISRO-ASI project 

Project: Calibration of optical space borne sensors over pseudo invariant calibration sites. 

-- Under Progress  

Empirical absolute calibration model using PRISMA  
Cross calibration with SBAF generated using PRISMA 
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Cross calibration of RS2A LISS-3 and Landsat-8 OLI 

ISRO-ASI project 

Radiometric response for 

Spectrally similar bands of 

RS2A-LISS3 and L8-OLI, are 

comparable. 

Published in InGARSS 2023 
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Thank you…. 

CAL-VAL TEAMS: 

 

National Remote Sensing Center(NRSC ), Hyderabad, ISRO, INDIA 

 

Space Application Center (SAC), Ahmadabad, ISRO, INDIA 

…….. looking forward for Global collaboration towards  interoperability of Data 

Products 
 

 

 


