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Introduction 

 
Long-range surveillance has numerous military, security, and navigation applications. One example 
from current news: It is critically important to distinguish a Kalashnikov assault rifle from a paddle 

in the hands of a suspected pirate, when the potential danger is still far away. 
 
Project Approach 

 
The project addresses the problem of high resolution imaging in quickly changing turbulent 
conditions. Active correction with adaptive optics can be an efficient approach, however it requires 
an extremely complicated control systems and very fine alignment. Therefore we will have a look 

into simplified approach to adaptive optics that would use only the information that is already 
available in the imaging system:  
 

 Assuming the turbulent aberration is a quasi-stationary process with measurable statistics, 
we will design an adaptive optical system with stochastic feedback, acting based on the 
available “frozen” information about the turbulent atmosphere. Although this stochastic 



       

 

feedback may or may not improve the average image quality, it should increase the 
probability of getting  a high-resolution “lucky” frame. 

 The project includes the design and 3D printer fabrication of an adaptive optical attachment 

to a telescope; development of  software interfaces to the imaging camera and the 
deformable mirror, and development of a control algorithm to characterize the turbulence 
and to drive the mirror with a feedback  that would increase the probability of a lucky 

image in a series of images.  
 

 
A USAF resolution chart at 2 km without (a) and with (b) correction. 
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