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Research Goals

Understanding deterministic GEO object population 
distribution by various parameters

Verification of applicability of diffuse sphere model 
usage for statistical modeling of GEO objects 
brightness distribution

Understanding approaches which can be used for 
brightness estimation in sensor tasking for survey 
and track modes

Checking consistency in observed brightness 
patterns for objects of the same design
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GEO region definition

(KIAM database)

Inclination range ï0Áé30Á

Eccentricity Ò0.2

Period range ï1100é2060min 
(corresponds to mean motion range 
approx. 0.7é1.3 rev/day)
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I S O N 

International Scientific Optical Network
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GEO Population Knowledge

(KIAM database, Sep 1, 2010)

Â Total ï1530 objects in GEO region with 
orbits maintained routinely, including

Â Spacecraft ï909
407 under control, 502 non - functional

Â Upper stages and AKMs ï256

Â Fragments and objects of undetermined 
type ï365
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Observed Individual GEO Objects Number 

(by night, Jan 2009 - Jun 2010)
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Distribution of 1530 GEO objects by period 

and inclination
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Distribution of 1530 GEO objects by RAAN 

and inclination
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Observability of GEO Objects for 

ISON telescopes
GEO objects having magnitude around 16.2m

or brighter are observing routinely by ISON 

survey telescopes of 22-25 cm class

GEO objects having magnitude around 

between 16.2m and 18m are detecting and 

tracking by ISON telescopes of 50-70 cm class

GEO objects having magnitude fainter than 

18m are detecting and tracking by ISON 

telescopes of 1 m class and larger
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ñBrightò and ñFaintò Objects

ñBrightò ïmagnitude 16mï16.2m or brighter

ñFaintò ïmagnitude fainter than 16.2m

Åno filters 

Åphase angle range 0Á-20Á

Åmore than 80% of measured brightness 

values fall into one of two categories
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Estimation of brightness of a diffuse sphere 

at GEO distance
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Potential limit of detection for ISON survey 
22 -25 cm telescopes in a survey mode with
10 -12 sec integration time

Potential limit of detection for ISON survey and tracking 
50 -70 cm telescopes



Distribution of 1530 bright and faint GEO 

objects by RAAN and inclination
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