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Radiometer Simulator Applications

*Rapid, cost-effective approach to prototyping and evaluating
radiometer designs including calibration architectures and
algorithms

*Development of calibration algorithms

eSimulation and analysis of instrument lifecycle

*Standards for specifying receiver stability

*Validating instrument design

*Noise assisted data analysis



Generalized Radiometer Model

system response
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How do receiver fluctuations affect uncertainty in
calibrated estimates?




Model Decomposition

For a given radiometer architecture
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Characteristic Equations & Estimator
(inverse calibration)

Characteristic Equations Estimator
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NIST Experiments
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NIST NFRad — two sets of experiments using Radiometer Gain
Modulation Circuit
~May 2010 — four references ~ 295K, 80K, 300K, and 1280K
~February 2011 — five references ~ 295K, 80K, 300K, 1280K,
305K
Gain modulation
- Constant, stepped, sinusoidal, random
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Temporal Dependent Algorithms
NFRad Data 05/10/10 (no gain modulation)
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Radiometer Simulator
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Radiometer Simulator

Constant Gain
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Radiometer Simulator: Constant Gain

Interpolating and extrapolating calibration data in temperature. Two
calibration references (Tcold = 250K, Twarm = 330K) are used to estimate T_A.
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Simulating Gain Fluctuations
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Comparisons of simulator with measurements
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Summary

* A numerical radiometer simulator has been
developed

e Stationary simulations yield consistent results
with theory

e Simulator provides the means of modeling
random and systematic error

* Good agreement with radiometric
measurements



