
SPIR NOTE 18 Lumped Parameter Model

Expanding ABB's excellence in 
building state-of-the-art  
instruments:

■ Optical instruments for use on 
aircrafts, balloons or satellites

■ Hyperspectral imagers
■ Optical calibration systems
■ Software for data processing 

and instrument modeling

The Lumped Parameter Model (LPM) is a collection of models that 
simulate a hyperspectral imager instrument in order to determine its 
performance (accuracy, noise equivalent spectral radiance, resolution, 
etc.). This tool was developed under the Hyperspectral Imager Tech-
nology Assessment (HITA) program of the Canadian Space Agency.

How it works

The LPM is a combination of three interdependent modules:
The optical design module simulates the propagation of the photons 
from the entrance aperture to the detector array.

The sensitivity module computes the total noise due to the incoming 
photons, the electronics, the dark current, the quantization, etc.

The radiometric accuracy module assesses thermal drifts and other 
sources of errors, and considers the accuracy of the calibration process 
to estimate the radiometric accuracy of the sensor.

The LPM can automatically loop on certain parameters to gene-
rate the necessary data for a specified trade-off analysis.

The input parameters are entered with a graphical user interface 
and saved in plain ASCII files that can be edited.  The LPM can use 
inputs from design programs (e.g. Zemax) or instrument characteri-
zation files.
It is scriptable in IDL.

What it does  

The Lumped Parameter Model can be used to:
Estimate the performance of actual or hypothetical hyperspectral 
imagers.
Construct error budgets.
Perform system and instrument level trade-off analysis.
Compare and review instrument  
designs.

For the Simulation of Hyperspectral Instrument Performance
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