
The Radiation Budget Instrument (RBI): A New Standard for Measuring the Earth’s Radiation Balance
Ron Glumb1, Christopher Lietzke1, Scott Luce1, Robert Leszczynski1, Glen White1 and Harri Latvakoski2   ( 1 = Exelis, Geospatial Systems (GS), Fort Wayne, Indiana USA; 2 = Space Dynamics Laboratory, Logan, Utah USA)

RBI is the next generation of ERBE/CERES instruments. It measures upwelling Earth radiance (left) over an 
extremely broad spectral range, from ultraviolet (0.3 microns) to far-infrared (100 microns), separated into 
three spectral bands. RBI includes advanced onboard calibration sub-systems to ensure the radiometric 
accuracy and spectral responsivity needed to fulfill the radiation balance mission (right).

Innovative Yet Low-Risk Instrument Design

Calibration Features for Superior Mission Performance

Many of the Hardware 
Assemblies in RBI are 
Derived From the Flight-
Proven Cross-Track Infrared 
Sounder. This includes the 
CSM, ICTs and Electronics.

RBI calibration will occur in 
TVAC facilities at Space 
Dynamics Lab (SDL) to 
verify performance and 
set initial calibration.  
Tests include radiometric 
calibration accuracy, signal-
to-noise, non-linearity, point 
spread function and 
spectral responsivity.  

Science Need

> Earth Radiation Budget Model Validation

> Trending of Radiation Budget Elements

> Measurement Consistency of Radiation Budget

> Accurate Measurements Over Mission Life

> Reliable Data

RBI Design Features to Address Science Need

Ground tests at Space Dynamics Laboratory (SDL) using precision NIST-traceable sources

Two IR (Infrared) targets with phase change cells. Shortwave calibration target with Electric Substitution 

Radiometer. Solar and lunar calibration capabilities

Multiple calibration targets provided long term consistency across the channels

 - Total and LW view same IR target

 - Total and SW view same SW target and solar diffuser

Multiple-wavelength SW calibration target (375 to 1500 nm) characterizes Total and Shortwave channels 

on-orbit

Fully Redundant Detectors and Electronics

Comprehensive Ground Calibration at SDL
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Key Milestone Dates
> Engineering Development Unit (EDU)    

 Build Complete: 3/2016

> RBI-1 Flight Unit Delivery: 4/2018

> Launch on JPSS-2:  Approx. 2022
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