
Innovation

  Stellar Science has developed a 
     software prototype tool that 
     computes 3D measurements of 
     satellite geometry from a series of 
     2D images           

    The Air Force requires a method  
     capable of accurately extracting 
     three-dimensional (3D) 
     measurements from two-
     dimensional (2D) imagery      

   This new capability can out-
      perform the existing Space 
      Situational Awareness (SSA) image 
      mensuration techniques, and Stellar 
      Science is working with the Air 
      Force to transition this technology 
      into operational use         

This Air Force SBIR/STTR Innovation Story is an example of Air Force supported SBIR/STTR technology that 
met topic requirements and has outstanding potential for Air Force and DoD.

  It is envisioned that these 
     techniques could also be e� ectively 
     applied within other imaging 
     domains as well, including air to 
     ground imagery
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3D Mensuration from Uncalibrated 
2D Images

Air Force Requirement

Ground based space surveillance sensors capture not 
single snapshots, but sequences of images of a satellite as it 
passes overhead.  Due to the satellite’s motion (position and 
orientation) relative to the sensor, the sequence contains 
numerous, slightly di� erent, views of the satellite.  

The Air Force requires a method capable of accurately 
extracting three-dimensional (3D) measurements from two-
dimensional imagery.  

SBIR Technology

Stellar Science has developed a software prototype tool 
that computes 3D measurements of satellite geometry from 
a series of two-dimensional images.  The images may be 
acquired during a single pass or multiple imaging passes, and 
need not be calibrated, nor even acquired from the same 
sensor.  

Once an image analyst identi� es object features of interest 
(each in two or more images), the algorithm automatically 
estimates the 3D position of each feature, modulo a scale 
factor.

Potential Air Force Application

Stellar Science has tested this multi-frame image mensuration 
capability using � ve di� erent telescope-to-satellite imaging 
scenarios.  In total, the tests have yielded 220 measurements 
with an average error of around 10 inches (roughly 2.5 image 
pixels).  These results indicate that this new capability can out-
perform the Air Force’s existing Space Situational Awareness 
(SSA) image mensuration techniques, and Stellar Science is 
working with the Air Force to transition this technology into 
operational use.  

Furthermore, it is envisioned that these techniques could also 
be e� ectively applied within other imaging domains as well, 
including air-to-ground imagery.

Company Impact

“The SBIR program has enabled Stellar Science to conduct 
research that would have otherwise been overlooked.  This 
research has already proven its value to the Air Force and 
has jump started two new software product lines within our 
company,” said Dr. Conrad J. Poelman, owner of Stellar Science.  

Stellar Science is a computer software company providing 
leading-edge scienti� c analysis software for its customers.  The 
� rm combines quality object-oriented software development 
skills with scienti� c expertise in � elds such as 3D modeling 
and simulation, image processing, scienti� c visualization, 
arti� cial intelligence, and numerical optimization. 

  
 
 


