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ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ 
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ɹʦʨʪʦʚʦʡ ʥʘʚʠʛʘʮʠʦʥʥʳʡ ʧʨʠʝʤʥʠʢ (ʅʇ) ʂɸ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʟʘʜʘʯʘʭ ʥʘʚʠʛʘʮʠʠ, ʧʨʠʥʠʤʘʷ ʠ ʦʙʨʘʙʘʪʳʚʘʷ ʧʨʷʤʦʡ ʩʠʛʥʘʣ ʩ 

ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʧʫʪʥʠʢʦʚ. 

ʆʪʨʘʞʝʥʥʳʝ ʦʪ ʦʢʨʫʞʘʶʱʠʭ ʧʨʠʝʤʥʠʢ ʦʙʲʝʢʪʦʚ ʩʠʛʥʘʣʳ ʚ ʟʘʜʘʯʘʭ ʥʘʚʠʛʘʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʠʩʪʦʯʥʠʢ ʰʫʤʘ. ʆʜʥʘʢʦ, 

ʦʥʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʜʣʷ ʠʟʫʯʝʥʠʷ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʠʭ ʦʪʨʘʞʘʶʪ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʪʨʘʞʝʥʥʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʛʥʘʣʦʚ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʘ ʟʦʥʜʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʨʘʩʰʠʨʠʪʴ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʙʦʨʪʦʚʦʛʦ ʅʇ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʪʨʘʞʝʥʥʳʭ ʩʠʛʥʘʣʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʨʝʜʩʪʚ ɼɿɿ. 

ʀʩʪʦʯʥʠʢ: Peng, D., Hill, E.M., Li, L. et al.  çApplication of GNSS 

interferometric reflectometry  for detecting storm surges.è GPS 

Solut 23, 47 (2019). 

 



ʇʦʩʪʘʥʦʚʢʘ ʮʝʣʠ ʠ ʟʘʜʘʯ ɺʂʈ 
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͔̇͡Έ ˤ˴˾Υ ˮ͔͍͙͔ͫͫ͒ͦ͊ͤ͡ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͍·Ύ͍͔͙ͤ͡Ύ ͔ͦͭͪ͊͗ͤͤ·ͻ ͍͙͎ͤ͊͊ͼ͙ͦͤͤ·ͻ ͙͎͍ͫͤ͊ͦ͡ ͍ ͍͙͎ͤ͊͊ͼ͙ͦͤͤͦͣ ͙͔͙͔ͨͪͣͤ͟ 

͙ͤ͊ͤͦͫͨͯͭͤ͊͟ SamSat-ION. 

 

  ˭ ͊͒͊;͙: 

1. ˢ͙ͤ͊͘͡ ͙͔ͭͪ͊ͭͯͪ͡· ͙ ͙͔͍ͨͪͣͪͦ ͙͔͔͙ͨͪͣͤͤΎ ͔ͦͭͪ͊͗ͤͤ·ͻ ͍͙͎ͤ͊͊ͼ͙ͦͤͤ·ͻ ͙͎͍ͫͤ͊ͦ͡Τ 

2. ˮ͔͍͙͔ͫͫ͒ͦ͊ͤ͡ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͔͔͙͍͙͒ͭͭͪͦ͊ͤ͟Ύ ͍͙͎ͤ͊͊ͼ͙ͦͤͤ·ͻ ͙͎͍ͫͤ͊ͦ͡Σ ͔ͦͭͪ͊͗ͤͤ·ͻ ͦͭ ͙ͦͪ͋ͭ͊͡Έͤ·ͻ ͦ͋Ά͔͍ͭͦ͟; 

3. ˮ͔͍͙͔ͫͫ͒ͦ͊ͤ͡ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͔͔͙͍͙͒ͭͭͪͦ͊ͤ͟Ύ ͍͙͎ͤ͊͊ͼ͙ͦͤͤ·ͻ ͙͎͍ͫͤ͊ͦ͡Σ ͔ͦͭͪ͊͗ͤͤ·ͻ ͦͭ ͍͔ͨͦͪͻ͙ͤͦͫͭ ˭͔͙ͣ͡; 

4. ˾͊ͪ͊͋ͦͭ͊͘͟ ͣͦ͒ͯ͡Ύ ͔͔͙͍͙͒ͭͭͪͦ͊ͤ͟Ύ ͔͎ͦͭͪ͊͗ͤͤͦͦ ͙͎ͫͤ͊͊͡ ͤ͊ ͔͋͊͘ ˴̂˹˿ SamSat-ION. 



ɸʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʠʤʝʨʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʪʨʘʞʝʥʥʳʭ ʩʠʛʥʘʣʦʚ 
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ˤ ͦͭ͟Ύ͔͋ͪ нлло ͎ͦ͒͊ ͤ͊ ͔ͫͦͤ͡;ͤͦ-͙ͫͤͻͪͦͤͤͯΌ ͙ͦͪ͋ͭͯ ͍·͚ͫͦͭͦ сул ͣ͟ ͋·͡ ͍·͍͔͔͒ͤ 
͙ͫͨͯͭͤ͟ UK-DMCΣ ͤ͊ ͋ͦͪͭͯ ͎ͦͭͦͪͦͦ͟ ͤ͊ͻ͙ͦ͒ͫ͡Ύ ˥˹˿˿-˾ ͙͔͙ͨͪͣͤ͟.  

˨͡Ύ ͙͔ͨͪͣ͊ ͔ͦͭͪ͊͗ͤͤ·ͻ ͙͎͍ͫͤ͊ͦ͡ ͙ͫͨͦ͡Έ͍ͦ͊͊ͫ͘͡Έ ͔͊ͤͭͤͤ͊ ͫ ͔͍͚ͦ͡ ͎͍͚ͪͯͦͦ͟ 
ͨͦ͡Ύ͙ͪ͊͘ͼ͙͔͚Φ 
 

ɻʘʙʘʨʠʪʳ, ʩʤ ʄʘʩʩʘ, ʢʛ 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʫʩʠʣʝʥʠʷ ʘʥʪʝʥʥʳ, 

ʜɹʠ 

ʄʦʱʥʦʩʪʴ ʰʫʤʘ 

ʧʨʠʝʤʥʠʢʘ, ʜɹɺʪ 

63 ʭ 63 ʭ 63 88 11,8 -142,2  

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʘ ʜʠʩʩʝʨʪʘʮʠʷ 

ʉ. ɻʣʠʩʦʥʘ çRemote Sensing of Ocean, Ice and Land Surfaces Using Bistatically 

Scattered GNSS Signals From Low Earth Orbitè (2006 ʛ). 

ʄʦʜʝʣʴ ʦʪʨʘʞʝʥʠʷ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʩʠʛʥʘʣʘ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʦʢʝʘʥʘ ʙʳʣʘ ʚʧʝʨʚʳʝ 

ʧʨʝʜʣʦʞʝʥʘ ɺ. ɿʘʙʦʣʦʪʥʳʤ ʠ ɸ. ɺʦʨʦʥʦʚʠʯʝʤ ʚ ʨʘʙʦʪʝ çScattering of GPS Signals 

from the Ocean with Wind Remote Sensing Applicationè (2000 ʛ). 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʦʜʫʣʷ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʦʪʨʘʞʝʥʥʦʛʦ ʩʠʛʥʘʣʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ: 

Å ʢʥʠʛʘ ʂ. ɹʦʨʨʝ, ɼ. ʕʡʢʦʩʘ, ʅ. ɹʝʨʪʝʣʩʝʥʘ ʠ ʜʨ. çA Software-Defined GPS and 

Galileo Receiverè 

Å ʩʪʘʪʴʷ ʉ. ɻʣʠʩʦʥʘ çA Real-Time On-Orbit Signal Tracking Algorithm for GNSS 

Surface Observationsè. 
ʂɸ çUK-DMCè 
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Ὕ ρ ̍̋̒ ~ 293 ʤ 

˙̝̏̎̏̒̓̚ ̏̓̑́̇̆̎̎̏̄̏ ̒̉̄̎́̌́ ̐̏̒̌̆ ̏̂̑́̂̏̓̋̉ ̠̠̏̐̑̆̅̆̌̆̓̒ ̐̏ ̏̑̍̔̌̆̕: 

ὣ †ǶȟὪ
Ͻ

ὋὋ Ḁ ɤ †Ƕ†ὛὪ Ὢ Ὠὃȟ
 

  (1) 

PT, PN ï ʤʦʱʥʦʩʪʠ ʠʟʣʫʯʘʝʤʦʛʦ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʩʠʛʥʘʣʘ ʠ ʰʫʤʘ,  

GT, GR ï ʫʩʠʣʝʥʠʷ ʘʥʪʝʥʥ ʧʝʨʝʜʘʪʯʠʢʘ ʠ ʧʨʠʝʤʥʠʢʘ,  

RT, RR ï ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʪʦʯʢʠ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦ ʧʝʨʝʜʘʪʯʠʢʘ ʠ ʧʨʠʝʤʥʠʢʘ, 

ɚ ï ʜʣʠʥʘ ʚʦʣʥʳ ʩʠʛʥʘʣʘ, 

Ɑ  ï ʜʚʫʭʧʦʟʠʮʠʦʥʥʘʷ ʕʇʈ ʪʦʯʢʠ ʧʦʚʝʨʭʥʦʩʪʠ,  

ɸ0 ï ʧʣʦʱʘʜʴ, ʦʛʨʘʥʠʯʝʥʥʘʷ ʵʣʣʠʧʩʦʤ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʟʘʜʝʨʞʢʠ, 

╣╘
  ï ʚʨʝʤʷ ʢʦʛʝʨʝʥʪʥʦʛʦ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʘ ʧʨʠ ʦʙʨʘʙʦʪʢʝ, 

 ï ʬʫʥʢʮʠʷ ʢʦʨʨʝʣʷʮʠʠ ʜʘʣʴʥʦʤʝʨʥʦʛʦ ʢʦʜʘ, 

S ï ʦʩʣʘʙʣʝʥʠʝ ʠʟ-ʟʘ ʩʜʚʠʛʘ ʯʘʩʪʦʪʳ ɼʦʧʣʝʨʘ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʝʤʘ ʦʪʨʘʞʝʥʥʳʭ ʩʠʛʥʘʣʦʚ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʦʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣ/ʰʫʤ ʦʙʨʘʙʦʪʘʥʥʦʛʦ 

ʩʠʛʥʘʣʘ: 

ὛὔὙ
ὣ

ὣ
 

ɿʦʥʘ ʨʘʩʩʝʠʚʘʥʠʷ ï ʧʣʦʱʘʜʴ, ʢʦʪʦʨʘʷ ʦʪʨʘʞʘʝʪ ʥʘʚʠʛʘʮʠʦʥʥʳʡ ʩʠʛʥʘʣ. ʂʘʞʜʦʡ ʪʦʯʢʝ ʟʦʥʳ ʨʘʩʩʝʠʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʘʜʝʨʞʢʘ ʠ 

ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʧʨʠʝʤʥʠʢʘ ʠ ʧʝʨʝʜʘʪʯʠʢʘ. 

ʊʦʯʢʘ ʟʝʨʢʘʣʴʥʦʛʦ ʦʪʨʘʞʝʥʠʷ S ï ʮʝʥʪʨ ʟʦʥʳ ʨʘʩʩʝʠʚʘʥʠʷ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʠʤʝʥʴʰʝʡ ʟʘʜʝʨʞʢʦʡ ʦʪʨʘʞʝʥʥʦʛʦ ʩʠʛʥʘʣʘ † 



ʆʪʨʘʞʝʥʠʝ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʛʥʘʣʦʚ ʦʪ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (2) 
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ɿʥʘʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʧʣʦʱʘʜʠ ʨʘʩʩʝʠʚʘʥʠʷ (ʕʇʈ) ʜʣʷ ʦʪʨʘʞʝʥʠʷ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʦʢʝʘʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʧʨʝʜʝʣʝʥʳ ʧʦ 

ʜʘʥʥʳʤ ʤʠʩʩʠʠ UK-DMC. ɼʣʷ ʦʮʝʥʢʠ ʦʪʨʘʞʝʥʥʦʛʦ ʩʠʛʥʘʣʘ ʚʦʟʴʤʝʤ ʤʠʥʠʤʘʣʴʥʦʝ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʷ ʕʇʈ: 

„  ȟ  ̅  ˎ  ï ʕʇʈ ʧʦʚʝʨʭʥʦʩʪʠ ʦʢʝʘʥʘ ʧʨʠ ʫʤʝʨʝʥʥʦʤ ʚʝʪʨʝ, 

„  ȟ  ̅ Ȣˎ   ï ʕʇʈ ʧʦʚʝʨʭʥʦʩʪʠ ʩʧʦʢʦʡʥʦʛʦ ʦʢʝʘʥʘ. 

ʆʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣ/ʰʫʤ (SNR) ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʦʨʤʫʣʦʡ: 

ὛὔὙ 
Ͻ

ϽὋὋὋ ϽḀ ὛὨὃ
 

  (2) 

ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʦʪʥʦʰʝʥʠʷ ʩʠʛʥʘʣ/ʰʫʤ: 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ 

ʇʦʣʦʩʘ ʯʘʩʪʦʪ 

ʧʨʠʝʤʥʠʢʘ 
2,4 ʄɻʮ 

ʂʦʵʬ. ʰʫʤʘ 

ʧʨʠʝʤʥʠʢʘ 
1,4 ʜɹ 

ʐʫʤ ρχρȟψ ʜɹɺʪ 

ɺʨʝʤʷ 

ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ 
4 ʤʩ 
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ůmin, ʜɹ ůmean, ʜɹ ůmax, ʜɹ 

-10,1 8,36 28,6 

ʄʦʱʥʦʩʪʴ ʰʫʤʘ PN: 

ȟ ̅ˎˏ̓ ï ʜʣʷ ʘʥʪʝʥʥʳ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʦʪ ɿʝʤʣʠ; 

ȟ ̅ˎˏ̓ ï ʜʣʷ ʘʥʪʝʥʥʳ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʢ ɿʝʤʣʝ. 

 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʝʤʘ ʦʪʨʘʞʝʥʥʳʭ ʩʠʛʥʘʣʦʚ ʦʪ ʦʨʙʠʪʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ  

ʨʘʩʩʤʦʪʨʠʤ ʦʪʨʘʞʝʥʠʝ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʩʠʛʥʘʣʘ ʦʪ ʦʨʙʠʪʘʣʴʥʦʡ ʩʪʫʧʝʥʠ çʂʦʩʤʦʩ-3ʄè: 

ʮʠʣʠʥʜʨʘ ʨʘʜʠʫʩʦʤ 1,2 ʤ ʠ ʚʳʩʦʪʦʡ 6,5 ʤ. 

ɺ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ, ʩʚʷʟʘʥʥʦʡ ʩ ʮʠʣʠʥʜʨʦʤ, ʩʠʛʥʘʣ ʧʘʜʘʝʪ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʦʩʠ Z. 

ʅʘʧʨʘʚʣʝʥʠʝ ʥʘ ʧʨʠʝʤʥʠʢ ʟʘʜʘʝʪʩʷ ʫʛʣʘʤʠ ɗ ʠ ű. 

ʄʦʱʥʦʩʪʴ ʚʳʯʠʩʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʦʩʥʦʚʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʨʘʜʠʦʣʦʢʘʮʠʠ: 

ὖ
ὖὋ‗„Ὃ

τ“ὙὙ
    σ 

ɼʚʫʭʧʦʟʠʮʠʦʥʥʘʷ ʕʇʈ ʤʦʜʝʣʠʨʫʝʪʩʷ ʚ CST Studio Suite 2020 ʠ ʫʩʨʝʜʥʷʝʪʩʷ ʧʦ 

ʥʝʩʢʦʣʴʢʠʤ ʧʦʣʦʞʝʥʠʷʤ. ʄʠʥʠʤʘʣʴʥʘʷ, ʩʨʝʜʥʷʷ ʠ ʤʘʢʩʠʤʘʣʴʥʘʷ ʕʇʈ: 



ʆʪʨʘʞʝʥʠʝ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʛʥʘʣʦʚ ʦʪ ʦʨʙʠʪʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ (2) 

8 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ 

ʇʦʣʦʩʘ ʯʘʩʪʦʪ ʧʨʠʝʤʥʠʢʘ 2,4 ʄɻʮ 

ʂʦʵʬʬʠʮʠʝʥʪ ʰʫʤʘ ʧʨʠʝʤʥʠʢʘ 1,4 ʜɹ 

ʐʫʤ ρχρȟψ ʜɹɺʪ 

ɺʨʝʤʷ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ 4 ʤʩ 



ʄʦʜʫʣʴ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʦʪʨʘʞʝʥʥʦʛʦ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʩʠʛʥʘʣʘ (1) 

9 

ɼʣʷ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʩʣʘʙʳʭ 

ʦʪʨʘʞʝʥʥʳʭ ʩʠʛʥʘʣʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʨʝʬʣʝʢʪʦʤʝʪʨʠʯʝʩʢʠʝ ʥʘʚʠʛʘʮʠʦʥʥʳʝ 

ʧʨʠʝʤʥʠʢʠ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ ʤʦʜʫʣʷ 

ʪʘʢʦʛʦ ʧʨʠʝʤʥʠʢʘ ʥʘ ʙʘʟʝ ʤʦʜʫʣʷ ʩʣʝʞʝʥʠʷ 

ʟʘ ʧʨʷʤʳʤ ʥʘʚʠʛʘʮʠʦʥʥʳʤ ʩʠʛʥʘʣʦʤ. 

ʄʦʜʫʣʴ ʩʣʝʞʝʥʠʷ ʟʘ ʧʨʷʤʳʤ 

ʥʘʚʠʛʘʮʠʦʥʥʳʤ ʩʠʛʥʘʣʦʤ (ʧʨʷʤʦʡ ʢʘʥʘʣ) 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʜʝʤʦʜʫʣʷʮʠʶ ʠ 

ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ ʚʭʦʜʷʱʝʛʦ ʩʠʛʥʘʣʘ. 

ɼʝʤʦʜʫʣʷʮʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ 

ʫʤʥʦʞʝʥʠʠ ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʡ ʨʝʧʣʠʢʠ 

ʥʝʩʫʱʝʡ ʠ ʢʦʜʦʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʥʘ 

ʚʭʦʜʷʱʠʡ ʩʠʛʥʘʣ. ʉʭʝʤʘ ʢʘʥʘʣʘ ʩʣʝʞʝʥʠʷ ʟʘ ʧʨʷʤʳʤ ʩʠʛʥʘʣʦʤ 

(ʦʩʥʦʚʥʦʛʦ ʢʘʥʘʣʘ) 



ʄʦʜʫʣʴ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʦʪʨʘʞʝʥʥʦʛʦ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʩʠʛʥʘʣʘ (2) 
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ʉʠʛʥʘʣ ʥʘ ʚʭʦʜʝ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʧʨʠʝʤʥʠʢʘ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ: 

ὼ ὸ ὼ ὸ ὼ ὸ ὔὸȟ 

ὼ ὸ ὃ ὸὈὸὅὸÃÏÓς“Ὢὸȟ 

ὼ ὸ ὃ ὸὈ ὸ Ⱳ░
►▄█
ὅὸ Ⱳ░

►▄█
ÃÏÓς“Ὢ █╓░ὸ ⱴ░. 

† ð ʟʘʜʝʨʞʢʘ ʬʘʟʳ ʢʦʜʦʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, 

Ὢ  ï ʯʘʩʪʦʪʘ ɼʦʧʣʝʨʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ i-ʤʫ ʦʪʨʘʞʘʪʝʣʶ, 

• ï ʩʜʚʠʛ ʬʘʟʳ ʥʝʩʫʱʝʡ i-ʛʦ ʩʠʛʥʘʣʘ. 

ʆʪʨʘʞʝʥʥʳʡ ʩʠʛʥʘʣ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʟʘʜʝʨʞʘʥʥʫʶ ʠ ʦʩʣʘʙʣʝʥʥʫʶ ʨʝʧʣʠʢʫ ʧʨʷʤʦʛʦ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʩʠʛʥʘʣʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ ʦʪʨʘʞʝʥʥʦʛʦ ʩʠʛʥʘʣʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʫʪʝʤ ʫʤʥʦʞʝʥʠʷ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʥʘ ʟʘʜʝʨʞʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʛʝʥʝʨʘʪʦʨʦʚ 

ʦʩʥʦʚʥʦʛʦ ʢʘʥʘʣʘ. 

ʇʘʨʘʤʝʪʨ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ 
ɿʥʘʯʝʥʠʝ 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʦʩʣʘʙʣʝʥʠʷ 
0,3 

ʉ/ʐ ʚʭʦʜʥʦʛʦ 

ʩʠʛʥʘʣʘ 
-20 ʜɹ 

ɿʘʜʝʨʞʢʘ 3,4 ʯʠʧʘ 

ʉʭʝʤʘ ʩʫʙʢʘʥʘʣʘ 



ʄʦʜʫʣʴ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʦʪʨʘʞʝʥʥʦʛʦ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʩʠʛʥʘʣʘ (3) 
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ɹʳʣʘ ʧʨʦʚʝʜʝʥʘ ʨʝʘʣʠʟʘʮʠʷ ʤʦʜʫʣʷ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʦʪʨʘʞʝʥʥʦʛʦ ʩʠʛʥʘʣʘ ʨʝʬʣʝʢʪʦʤʝʪʨʠʯʝʩʢʦʛʦ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʧʨʠʝʤʥʠʢʘ. 

ʀʩʧʦʣʴʟʫʝʤʳʝ ʨʝʩʫʨʩʳ ʜʣʷ ʙʣʦʢʘ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʡ ʣʦʛʠʢʠ ʩʠʩʪʝʤʳ ʥʘ ʢʨʠʩʪʘʣʣʝ Xilinx Zynq-7000: 

ʊʠʧ ʵʣʝʤʝʥʪʘ ɼʣʷ ʦʩʥʦʚʥʦʛʦ ʢʘʥʘʣʘ ɼʣ ̫ʩʫʙʢʘʥʘʣʘ 

ʊʘʙʣʠʮʳ ʧʝʨʝʢʦʜʠʨʦʚʢʠ 

ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ (ʊʇ) 
2906 (5,46%) 2088 (3,92%) 

ʊʇ ʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ 2867 (5,39%) 2088 (3,92%) 

ʊʇ ʤʦʜʫʣʝʡ ʧʘʤʷʪʠ 39 (0,22%) 0 (0,0%) 

ʃʦʛʠʯʝʩʢʠʝ ʷʯʝʡʢʠ 1919 (1,80%) 610 (0,57%) 

D-ʪʨʠʛʛʝʨʳ 1918 (1,80%) 610 (0,57%) 

ʈʝʛʠʩʪʨʳ-ʟʘʱʝʣʢʠ 1 (< 0,1%) 0 (0,0%) 

ʗʯʝʡʢʠ ʎʆʉ 2 (0,91%) 2 (0,91%) 

Digilent Zedboard MYC-C7Z015 CPU Module ʇʣʘʪʘ ʫʩʪʘʥʦʚʢʠ MYC-C7Z015 

ʂʋʅʉ SamSat-ION 



ɿʘʢʣʶʯʝʥʠʝ 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʙʳʣʘ ʧʦʢʘʟʘʥʘ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʦʪʨʘʞʝʥʥʳʭ ʦʪ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ 

ʦʨʙʠʪʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʩʠʛʥʘʣʦʚ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʨʪʦʚʦʛʦ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʧʨʠʝʤʥʠʢʘ ʚ ʥʘʫʯʥʳʭ ʟʘʜʘʯʘʭ . 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʯʝʪʘ ʦʪʥʦʰʝʥʠʷ ʩʠʛʥʘʣ/ʰʫʤ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʟʥʘʯʝʥʠʝ ʉ/ʐ ʦʪʨʘʞʝʥʥʳʭ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʩʠʛʥʘʣʦʚ 

ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʡ ʕʇʈ ʠʤʝʝʪ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʠʛʥʘʣʘʤʠ, ʦʪʨʘʞʝʥʥʳʤʠ ʦʪ ʦʨʙʠʪʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ, ʦʜʥʘʢʦ 

ʤʦʞʝʪ ʩʝʨʴʝʟʥʦ ʫʤʝʥʴʰʘʪʴʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʚ ʥʠʞʥʠʭ ʩʣʦʷʭ ʘʪʤʦʩʬʝʨʳ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ ʧʦʚʳʰʝʥʠʷ ʤʦʱʥʦʩʪʠ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʠ ʬʠʣʴʪʨʘʮʠʠ ʰʫʤʘ. 

ʊʘʢʞʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚʳʩʦʪʘ ʦʨʙʠʪʳ ʧʨʠʝʤʥʠʢʘ ʩʣʘʙʦ ʚʣʠʷʝʪ ʥʘ ʟʥʘʯʝʥʠʝ ʦʪʥʦʰʝʥʠʷ ʩʠʛʥʘʣ/ʰʫʤ ʦʪʨʘʞʝʥʥʦʛʦ ʦʪ ɿʝʤʣʠ 

ʩʠʛʥʘʣʘ: ʫʤʝʥʴʰʝʥʠʝ ʦʨʙʠʪʳ ʥʘ 100 ʢʤ ʜʘʝʪ ʦʢʦʣʦ 1 ʜɹ ʧʨʠʨʘʱʝʥʠʷ ʉ/ʐ. 

ʅʘ ʦʙʥʘʨʫʞʝʥʠʝ ʦʪʨʘʞʝʥʥʳʭ ʦʪ ʦʨʙʠʪʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʩʠʛʥʘʣʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʠʭ ʧʦʣʦʞʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʠʝʤʥʠʢʘ ʠ 

ʦʨʠʝʥʪʘʮʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʩʚʝʯʠʚʘʶʱʝʛʦ ʩʠʛʥʘʣʘ. ɼʝʪʝʢʪʠʨʦʚʘʥʠʝ ʪʘʢʠʭ ʩʠʛʥʘʣʦʚ ʤʦʞʝʪ ʙʳʪʴ ʟʘʪʨʫʜʥʝʥʦ ʧʨʠ 

ʥʝʢʦʪʦʨʳʭ ʧʦʣʦʞʝʥʠʷʭ ʦʙʲʝʢʪʘ, ʯʪʦ ʧʦʢʘʟʘʥʦ ʧʨʠ ʨʘʩʯʝʪʝ ʉ/ʐ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʡ ʦʧʨʝʜʝʣʝʥʥʦʡ ʕʇʈ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʨʝʘʣʠʟʘʮʠʷ ʤʦʜʫʣʷ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʦʪʨʘʞʝʥʥʳʭ ʩʠʛʥʘʣʦʚ ʨʝʬʣʝʢʪʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʧʨʠʝʤʥʠʢʘ, ʧʨʦʚʝʜʝʥʘ ʚʘʣʠʜʘʮʠʷ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʘʣʛʦʨʠʪʤʘ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ. ʇʦ ʦʪʯʝʪʘʤ ʦʙ ʦʙʲʝʤʝ ʟʘʥʠʤʘʝʤʳʭ 

ʨʝʩʫʨʩʦʚ ʇʃʀʉ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʢʘʥʘʣ ʠ ʩʫʙʢʘʥʘʣ ʙʣʠʟʢʠ ʧʦ ʨʝʩʫʨʩʦʝʤʢʦʩʪʠ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ 

ʫʩʪʨʦʡʩʪʚʝ ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʚʦʟʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ 18 ʢʘʥʘʣʦʚ ʩʣʝʞʝʥʠʷ ʟʘ ʧʨʷʤʳʤʠ ʠʣʠ ʦʪʨʘʞʝʥʥʳʤʠ ʩʠʛʥʘʣʘʤʠ. 



ɹʃɸɻʆɼɸʈʖ  

ɿɸ ɺʅʀʄɸʅʀɽ 


