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Outline 

● J1-VIIRS Cal/Val Plan 
● J1-VIIRS Field Campaign Preparation 



J1 VIIRS Cal/Val Plan Status 

● Cal/Val plan (Version 1.0) 
prepared  by STAR 

● Under review by external 
members 



Section 3 of VIIRS Cal/Val Plan 

● 3.1. J1 VIIRS Pre-launch 
Characterization 

– Summarize major test results and their 
analysis from Performance Verification 
Reports (PVRs) 

– Band-to-Band Registration (BBR) 
– Crosstalk 
– Emissive Band Calibration 
– Near Field Response (NFR) 
– Pointing 
– Polarization Sensitivity 
– Radiometric Sensitivity Dynamic Range 
– Reflective Band Radiometric Calibration 
– Day/Night Band (DNB) Radiometric 

Calibration 
– Relative Spectral Response 
– Spatial 
– Straylight 

 
 

3.2. Post-launch Tests (PLT) (Being filled) 

…… In collaboration with NASA Flight Project 



3.3 VIIRS Cal/Val Post-launch Tasks 
 

● Update from 56 tasks for 
SNPP-VIIRS to form 72 tasks 
for J1-VIIRS 

● Functional Performance and 
Format (FPF) Evaluation 

● Calibration System Evaluation 
(CSE) 

● Image Quality Evaluation 
(IMG) 

● Radiometric Evaluation (RAD) 
● Geolocation/Geometric 

Evaluation (GEO) 
● Performance and Telemetry 

Trending (PTT) 
● Waiver verification/validation 

(WAV) (added for J1) 



3.4 Calibration Tools 

● NOAA-STAR (STAR), NASA, Raytheon (RTN), The Aerospace Corp. 
and others 

● Currently have 38 tools and being added 
– J1-VIIRS Data Extraction Tools 
– Integrated Cal/Val System (ICVS)  
– J1-VIIRS Orbital Prediction Toolkit  
– Tool kits for Radiometric Calibration Analysis and Testing of J1-VIIRS  
– Offline F/H Factor Analysis, Prediction and Validation Tool   
– SNO Based Inter-satellite Calibration Tool 
– J1-VIIRS SWIR Band (1.61 µm) Inter-calibration Tool  
– Validation Site Time Series Monitoring Tool 
– Radiative Transfer Modeling tool for Post-launch Cal/Val of J1-VIIRS 
– Dual Gain Anomaly (DGA) Analysis Tool   
– Offline DNB Calibration/Validation Tools 
– DNB On-board Offset LUTs Verification Tool 
– DNB Stray Light Correction LUT Generation and Validation Tool 
– Tool for Inter-comparison of CrIS-VIIRS Geolocation  
– VIIRS DNB Geolocation Validation Tool 
– DNB Aggregation Mode Change Analysis Tool  
– ……. 

 
 



4. METHODOLOGY OF CAL/VAL TASKS  
 

● Methodology for 72 tasks 

Example  



5. CAL/VAL CHALLENGES AND AREAS OF 
CONCERN  

– DNB non-linearity 
– SWIR and MWIR non-linearity 
– DNB image artifacts 
– DNB Straylight  
– Stronger polarization sensitivity effects in bands M1-M4  
– Multiple uncertainties in the solar diffuser stability 

monitoring  
– Saturation and roll-over in radiometric response in 

several bands 
– Non-operational or noisy detectors 
– Band-to-band thermal dependence 



6. SCHEDULES AND MILESTONES 
 

6.1 Cal/Val Maturity Timeline 
 



Pre & Post-Launch Activities/Milestones 
 

Pre-Launch Activities/Milestones Post-Launch Activities/Milestones 

Being Developed 



Field Campaign Preparation 

● Ongoing preparation 
● Ground and near surface measurement to support J1-

VIIRS overflight field campaign  
● Collaborative efforts to enhance J1 VIIRS field campaign 

capabilities with Unmanned Aircraft System (UAS) 
– Collaborate with GOES-R CWG, NOAA UAS program and 

University of Maryland   
– Enable large area goniometric surface measurements 

● Address J1 VIIRS polarization sensitivity impacts with 
ground-based polarimeter 

● Collaborate with NIST to characterize solar diffuser 
degradation through NIST-NOAA NCC collaboration 



Ground and Near-surface measurements 
in support of J1-VIIRS Cal/Val 

• Leverage past experience of ground and 
near surface field measurements to support 
J1-VIIRS Cal/Val 

• Portable ASD spectrometer  
• Sun photometer 
• Kinetic Temperature Measurement 
• Surface Atmospheric State 
• Handheld Context Devices  

• Sonoran desert, Salton Sea 



Collaborative Efforts to Enhance J1 VIIRS Field 
Campaign Capabilities with Unmanned Aircraft 

System (UAS) 
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• Collaborate with the NOAA UAS Program  
• Leverage support from  GOES-R CWG  through  “Near Surface UAS Feasibility 

Demonstration Study” project - NOAA Cooperative Institute Partnership with the 
University of Maryland (UMD) 

• Small UASs combined with compact sensors provide an unmatched surface 
observation capability: 

o Collect high quality goniometric observations of surface targets 
o Large geospatial coverage comparable to satellite observations 

Rotary Systems Fixed-Wing Systems 

Collect high quality goniometric observations of the Earth’s 
surface (launched & recovered from an ocean vessel): 

»  L1b, Radiation Budget, Aerosol, LST, SST 

Collect high quality large area 
observations of the Earth’s surface: 

»  L1b, LST, SST 

Objective:  Objective:  

hyperspectral observations (0.4 – 2.5 μm) and (broadband IR – 8-14 μm/potentially filtered to match the VIIRS 
channels)  

Acknowledgement： Frank Padula of GOES-R 
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Initial Efforts of UAS Field Campaign Design 
and Development 

On going integration of modular 
spectrometer at University of 
Maryland 



Address J1 VIIRS Polarization Sensitivity 
Impacts 

 ● Prelaunch polarization characterization indicates that the polarization sensitivity 
in bands M1-M4 of the J1 VIIRS is higher than the performance specifications.  

● This sensitivity influences retrievals of aerosol and ocean color products.  
● Develop a ground-based spectroradiometer for polarization measurements by 

combining an off-the-shelf spectroradiometer with an enhanced front-end 
design to measure varying linear polarization states  

 
 

ASD 
Spectrometer 

Polarizer 

Courtesy:  Aaron Pearlman, Steven Lorentz 

Lab Characterization 



Spectral and Polarization Measurement with 
Moon 

• Collaborate with UMD Astronomical Observatory 
•  Performed initial spectral and polarization measurement with Moon 

Spectral Polarimeter: 
  Initial Lunar 
Measurements 



Characterization of Solar Diffuser Spectral 
Degradation  
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17-Nov-2011 23:42:15
Fitting
29-Dec-2011 10:20:43
Fitting
22-Feb-2012 13:15:17
Fitting
09-May-2012 07:34:26
Fitting
10-Oct-2012 07:38:39
Fitting
06-Aug-2013 07:22:21
Fitting
30-Jun-2014 08:22:03
Fitting

• Radiometric calibration for RSB of J1 VIIRS relies on onboard solar diffuser 
• Laboratory experiment to investigate spectral degradation of SD 

• Characterize UV exposure impacts on surface roughness change and spectral 
performance  

• NIST-NOAA NCC Workshop held in July, 2015 to facilitate collaboration 

UV 
Protons 
O+ 

NPP VIIRS SDSM Measurement of  
Solar Diffuser Spectral Degradation 

Surface roughness on 
Fluoropolymers due to UV 

Rayleigh-type scattering  



Summary 

 
● J1 VIIRS Cal/Val Plan 

– Cal/Val plan (Version 1.0) prepared by STAR 
– Under review by external members 

● Field Campaign Preparation 
– Ground and near surface measurement  
– Collaborative efforts to enhance J1 VIIRS Field 

Campaign Capabilities with Unmanned Aircraft System 
(UAS) 

– Address J1 VIIRS polarization sensitivity impacts  
– Collaborate with NIST to characterize solar diffuser 

degradation through NIST-NOAA NCC collaboration 
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