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Instruments for GEO Surveys

• Typical 22 cm and 25 cm aperture telescopes
FOV – from 2.8°x2.8°to 5.5°x5.5°

• Facilities having survey instruments

Blagoveshchensk, Collepardo, Milkovo, Nauchny, Pulkovo, Tarija, 
Ussuriysk

• New instruments with 40 and 50 cm aperture

• Different strategies are required due to different performances of 
telescopes
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First step – analysis of observation 
circumstances and selection of fields
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Observation constrains:
- night time only (defined by the Sun elevation)
- minimal acceptable observing objects elevation 
- Moon phase and Moon/Jupiter angular distance
- shadow position
- phase angle or/and estimated brightness
- Milky Way position
Fields selection:
- selection of groups with the same RA, defining range of DECL, defining 

field overlapping (%) within one group
- defining relative positions of the groups
- rise/set check
- expected number of known of objects crossing each field during the night



First step – analysis of observation 
circumstances and selection of fields
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Second step – definition of fields observation 
order and start/end conditions
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Fields observation order:
- groups ordering and fields ordering within each group
- rules of fields imaging (RA fixed, HA fixed, number of images per field)
- definition of a cycle and a sequence
Start/end conditions:
- one specific (or any) field of some (or any) group violates predefined 

elevation, RA, HA, Az or Moon distance constraint
- start/end of the night
- number of cycles



Second step – definition of fields observation 
order and start/end conditions (cont.)
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Third step – program calculation and 
visualization of calculated survey strategy
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Results of program calculation:
- formalized description of a survey using special scripting 

language

- detailed description of complete sequence of imaging fields
- program for the mount and CCD control software
- visualization of developed survey strategy



Third step – program calculation and 
visualization of calculated survey strategy 

(cont.)
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Third step – program calculation and 
visualization of calculated survey strategy 

(cont.)
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HA vs. Time DECL vs. HA

Elev vs. Az RA vs. Time



Third step – program calculation and 
visualization of calculated survey strategy 

(cont.)
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HA vs. Time
RA vs. Time



Third step – program calculation and 
visualization of calculated survey strategy 

(cont.)
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Number of know objects expected  
to appear in the FOV. Group 0

Number of know objects expected 
to appear in the FOV. Group 1



Fourth step – estimation of expected formal 
accuracy of orbits using obtained tracks
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Grouping ‘measurements’ for known objects ‘detected’ in the 
fields

Making OD for each orbit

Estimation of formal accuracy of orbits at the time of the last 
measurement (using covariance)

Propagation of the covariance to the next night



Conclusions
A powerful software tool in support of GEO and HEO 
surveys planning is developed.

Strategies on any level of complexity can be checked 
from the different points of view.

Observers do not need anymore to constrain themselves 
with just some ‘traditional’ approaches and are capable 
to develop own strategies better taking into account 
peculiarities of a specific observation instrument or 
specific group of studied objects.

Different strategies can be compared in terms of 
accuracy of orbit.
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