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ʀʩʧʦʣʴʟʫʝʤʳʝ ʘʙʙʨʝʚʠʘʪʫʨʳ 
 

ASI Agenzia Spaziale Italiana (Italian Space Agency) 

ʀʪʘʣʴʷʥʩʢʦʝ ʢʦʩʤʠʯʝʩʢʦʝ ʘʛʝʥʪʩʪʚʦ 

BI Business Insider 

ɹʠʟʥʝʩ-ʠʥʩʘʡʜʝʨ 

DG DigitalGlobe 

ð 

DoA Description of Action  

ʆʧʠʩʘʥʠʝ ʜʝʡʩʪʚʠʷ 

EC European Commission 

ɽʚʨʦʧʝʡʩʢʘʷ ʢʦʤʠʩʩʠʷ 

ESA European Space Agency 

ɽʚʨʦʧʝʡʩʢʦʝ ʢʦʩʤʠʯʝʩʢʦʝ ʘʛʝʥʪʩʪʚʦ 

GNSS Global Navigation Satellite System 

ɻʣʦʙʘʣʴʥʘʷ ʥʘʚʠʛʘʮʠʦʥʥʘʷ ʩʧʫʪʥʠʢʦʚʘʷ ʩʠʩʪʝʤʘ 

INS Inertial Navigation System 

ʀʥʝʨʮʠʘʣʴʥʘʷ ʥʘʚʠʛʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 

IMU  Inertial Measurement Unit 

ʀʥʝʨʮʠʘʣʴʥʘʷ ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ 

LIDAR  Light Detection and Ranging 

ʆʙʥʘʨʫʞʝʥʠʝ, ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʜʘʣʴʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʩʚʝʪʘ 

MP/MPx Megapixel 

ð 

PTP Picture Transfer Protocol 

ʇʨʦʪʦʢʦʣ ʧʝʨʝʜʘʯʠ ʠʟʦʙʨʘʞʝʥʠʡ 

RPAS Remotely Piloted Aircraft System 

ɼʠʩʪʘʥʮʠʦʥʥʦ ʧʠʣʦʪʠʨʫʝʤʘʷ ʘʚʠʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 

RTK  Real-Time Kinematics 

ʂʠʥʝʤʘʪʠʢʘ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

SAR Synthetic Aperture Radar 

ʈʘʜʠʦʣʦʢʘʪʦʨ ʩ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʡ ʘʧʝʨʪʫʨʦʡ 

TRL  Technology Readiness Level 

ʋʨʦʚʝʥʴ ʛʦʪʦʚʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʡ 

TT&C  Telemetry, Tracking, and Command 

ʊʝʣʝʤʝʪʨʠʷ, ʩʣʝʞʝʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ 

UAV Unmanned Aerial Vehicle 

ɹʝʩʧʠʣʦʪʥʳʡ ʣʝʪʘʪʝʣʴʥʳʡ ʘʧʧʘʨʘʪ 

UV Ultra Violet 

ʋʣʴʪʨʘʬʠʦʣʝʪ 

VTOL  Vertical Takeoff and Landing remotely piloted vehicle  

ɼʠʩʪʘʥʮʠʦʥʥʦ ʧʠʣʦʪʠʨʫʝʤʦʝ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʚʟʣʝʪʘ ʠ ʧʦʩʘʜʢʠ 

WV WorldView  

ð 
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1 ʈʝʟʶʤʝ 
 

ʎʝʣʴʶ ʵʪʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʜʦʩʪʫʧʥʳʭ 

ʙʝʩʧʠʣʦʪʥʳʭ ʠ / ʠʣʠ ʜʠʩʪʘʥʮʠʦʥʥʦ ʧʠʣʦʪʠʨʫʝʤʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʦʜʭʦʜʷʱʠʭ ʜʣʷ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʦʙʣʘʩʪʠ ʤʦʥʠʪʦʨʠʥʛʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ.  

ɼʚʫʤʷ ʵʪʘʣʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ, ʷʚʣʷʶʪʩʷ 

ʫʜʘʣʝʥʥʳʝ ʧʠʣʦʪʘʞʥʳʝ ʩʠʩʪʝʤʳ (RPAS) ʠ ʩʧʫʪʥʠʢʦʚʳʝ ʩʠʩʪʝʤʳ.  

ʆʙʝ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʙʳʪʴ ʦʩʥʘʱʝʥʳ ʨʘʟʣʠʯʥʳʤʠ ʜʘʪʯʠʢʘʤʠ (ʦʧʪʠʯʝʩʢʠʤʠ, ʦʪ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʭ ʜʦ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʜʠʘʧʘʟʦʥʦʚ, ʨʘʜʘʨʘʤʠ) ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʨʘʟʣʠʯʥʦʛʦ ʘʥʘʣʠʟʘ ʚ ʢʘʯʝʩʪʚʝ ʦʪʚʝʪʘ ʥʘ ʨʘʟʣʠʯʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ.  

ɹʦʣʝʝ ʪʦʛʦ, ʢʦʥʢʨʝʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʚʫʭ ʩʠʩʪʝʤ ʧʦʟʚʦʣʷʶʪ ʦʭʚʘʪʠʪʴ ʦʜʥʦ ʠʟ 

ʦʩʥʦʚʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʫʧʨʘʚʣʝʥʠʷ: ʯʘʩʪʳʡ ʤʦʥʠʪʦʨʠʥʛ ʩ ʚʳʩʦʢʦʡ ʠ 

ʦʯʝʥʴ ʚʳʩʦʢʦʡ ʜʝʪʘʣʠʟʘʮʠʝʡ ʠ ʧʦ ʰʠʨʦʢʠʤ ʦʙʣʘʩʪʷʤ ʚʜʦʣʴ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ.  

ɺ ʦʪʯʝʪʝ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʙʫʜʝʪ ʫʜʝʣʝʥʦ ʩʦʚʨʝʤʝʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ, ʜʘʞʝ ʝʩʣʠ ʚ 

ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʜʣʷ ʩʬʝʨʳ ʜʝʡʩʪʚʠʷ ʵʪʦʛʦ ʧʨʦʝʢʪʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʙʨʘʥʘ ʙʦʣʝʝ ʨʘʥʥʷʷ 

ʚʝʨʩʠʷ ʠʣʠ ʯʪʦ-ʪʦ ʥʝʤʥʦʛʦ ʜʨʫʛʦʝ. 

 

 

  



 

MOMIT ï ʅʘʙʣʶʜʝʥʠʝ ʠ ʤʦʥʠʪʦʨʠʥʛ ʫʛʨʦʟ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʇʨʦʝʢʪ, ʩʦʬʠʥʘʥʩʠʨʫʝʤʳʡ ʧʨʦʛʨʘʤʤʦʡ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ Horizon 2020 ï Shift2Rail 

ɼʦʛʦʚʦʨ ˉ 

777630 

 

 D1.1 ï ʆʪʯʝʪ ʦ ʪʝʭʥʦʣʦʛʠʷʭ, ʚʳʟʦʚʘʭ ʠ ʧʨʦʙʣʝʤʘʭ ï v1.0                                                                         ʉʪʨ.  6 

2 ʆʙʟʦʨ ʙʝʩʧʠʣʦʪʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 
 

RPAS ʠ ʩʧʫʪʥʠʢʦʚʘʷ ʩʠʩʪʝʤʘ ʷʚʣʷʶʪʩʷ ʜʚʫʤʷ ʙʝʩʧʠʣʦʪʥʳʤʠ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦ 

ʢʦʥʪʨʦʣʠʨʫʝʤʳʤʠ ʧʨʠʙʦʨʘʤʠ, ʚʢʣʶʯʝʥʥʳʤʠ ʚ ʥʘʩʪʦʷʱʠʡ ʦʪʯʝʪ. ʇʨʝʠʤʫʱʝʩʪʚʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʦʠʭ ʵʪʠʭ ʪʠʧʦʚ ʠʥʩʪʨʫʤʝʥʪʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʭ ʚʟʘʠʤʦʜʦʧʦʣʥʷʝʤʦʩʪʠ ʜʣʷ 

ʤʦʥʠʪʦʨʠʥʛʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

RPAS ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʜʘʥʥʳʝ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʨʘʟʨʝʰʝʥʠʝʤ, ʯʝʤ ʩʧʫʪʥʠʢʦʚʳʝ 

ʩʠʩʪʝʤʳ (ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʡ ʤʦʥʠʪʦʨʠʥʛ), ʘ ʩʧʦʩʦʙʥʦʩʪʴ ʚʘʨʴʠʨʦʚʘʪʴ ʧʦʣʝʟʥʫʶ ʥʘʛʨʫʟʢʫ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʨʝʙʦʚʘʥʠʡ ʤʠʩʩʠʠ ʜʝʣʘʝʪ ʠʭ ʙʦʣʝʝ ʛʠʙʢʠʤʠ, ʯʝʤ ʩʧʫʪʥʠʢʦʚʘʷ ʩʠʩʪʝʤʘ. 

RPAS ʠʤʝʶʪ ʤʥʦʞʝʩʪʚʦ ʦʛʨʘʥʠʯʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʦʛʦ 

ʧʠʣʦʪʘ ʠ ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʧʦʣʝʪ, ʦʧʪʠʤʘʣʴʥʳʝ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʠ ʪ. ʜ. 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ, ʩʧʫʪʥʠʢʠ ʧʦʟʚʦʣʷʶʪ ʦʙʩʣʝʜʦʚʘʪʴ ʰʠʨʦʢʠʝ ʦʙʣʘʩʪʠ, ʙʝʟ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʠʣʦʪʘ, ʠ, ʚʦʧʨʝʢʠ RPAS, ʧʦʣʝʟʥʘʷ ʥʘʛʨʫʟʢʘ ʨʘʜʘʨʘ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʚ 

ʣʶʙʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ. ʉʧʫʪʥʠʢʠ ʠʤʝʶʪ ʙʦʣʝʝ ʥʠʟʢʫʶ ʛʠʙʢʦʩʪʴ ʚ ʧʣʘʥʝ ʧʨʠʦʙʨʝʪʝʥʠʷ, 

ʧʦʩʢʦʣʴʢʫ ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʦʭʦʜʳ ʥʘʜ ʦʙʣʘʩʪʴʶ ʠʥʪʝʨʝʩʘ ʧʨʝʜʦʧʨʝʜʝʣʝʥʳ. ɹʦʣʝʝ 

ʥʠʟʢʦʝ ʨʘʟʨʝʰʝʥʠʝ ʟʘʭʚʘʯʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʰʠʨʦʢʠʤ ʦʭʚʘʪʦʤ ʜʝʣʘʝʪ 

ʩʧʫʪʥʠʢʦʚʳʝ ʩʠʩʪʝʤʳ ʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤʠ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʤʘʣʦʛʦ ʤʘʩʰʪʘʙʘ (ʦʪ 1:2500). 

 

3 RPAS ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʘʢʪʠʚʦʚ 
 

RPAS ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʙʣʘʩʪʝʡ ʪʝʭʥʦʣʦʛʠʡ, ʠʟʫʯʝʥʥʳʭ ʩ ʮʝʣʴʶ ʧʨʦʚʝʜʝʥʠʷ ʵʪʦʛʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ɺ ʧʝʨʚʦʡ ʯʘʩʪʠ ʵʪʦʛʦ ʨʘʟʜʝʣʘ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʧʣʘʪʬʦʨʤʳ 

Vertical Takeoff, ʪʘʢ ʠ Landing (VTOL), ʘ ʪʘʢʞʝ ʧʣʘʪʬʦʨʤʳ Fixed Wing, ʚ ʢʦʪʦʨʳʭ 

ʧʝʨʝʯʠʩʣʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʵʪʠʭ ʩʠʩʪʝʤ ʚ ʦʪʥʦʰʝʥʠʠ ʦʙʲʝʤʘ ʧʨʦʝʢʪʘ 

MOMIT. 

ɺʦ ʚʪʦʨʦʡ ʯʘʩʪʠ ʵʪʦʡ ʛʣʘʚʳ ʦʙʩʫʞʜʘʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʦʣʝʟʥʦʡ 

ʥʘʛʨʫʟʢʠ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʩ ʫʯʝʪʦʤ ʠʭ ʫʨʦʚʥʝʡ ʛʦʪʦʚʥʦʩʪʠ ʢ 

ʪʝʭʥʦʣʦʛʠʷʤ, ʮʝʥʳ ʠ ʧʨʦʩʪʦʪʳ ʠʥʪʝʛʨʘʮʠʠ ʥʘ ʧʣʘʪʬʦʨʤʝ RPAS. 

ʅʘʢʦʥʝʮ, ʦʙʲʷʩʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʨʝʞʠʤʳ ʫʧʨʘʚʣʝʥʠʷ RPAS ʠ ʦʙʩʫʞʜʘʶʪʩʷ 

ʘʚʪʦʧʠʣʦʪʳ ʜʣʷ ʩʠʩʪʝʤ RPAS ʩ ʫʯʝʪʦʤ ʚʘʨʠʘʥʪʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʦʩʣʝʜʩʪʚʠʡ, ʘ ʪʘʢʞʝ 

ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʩʠʩʪʝʤ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʨʝʧʷʪʩʪʚʠʡ. 

 

3.1 ɼʠʩʪʘʥʮʠʦʥʥʦ ʧʠʣʦʪʠʨʫʝʤʳʝ ʘʚʠʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ 
 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ RPAS ʜʣʷ ʩʣʫʞʝʙʥʳʭ ʟʘʜʘʯ ʥʝʫʢʣʦʥʥʦ 

ʨʘʩʪʝʪ. BI Intelligence ʚ ʩʚʦʝʤ ʦʪʯʝʪʝ ʦʪ ʘʚʛʫʩʪʘ 20171 ʛʦʜʘ ʧʨʦʛʥʦʟʠʨʫʝʪ, ʯʪʦ ʩʪʦʠʤʦʩʪʴ 

ʨʳʥʢʘ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ʜʣʷ ʠʥʜʫʩʪʨʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩʦʩʪʘʚʠʪ 20 

ʤʠʣʣʠʘʨʜʦʚ ʜʦʣʣʘʨʦʚ ʉʐɸ. 

ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʜʦʩʪʫʧʥʳ ʥʝʩʢʦʣʴʢʦ ʪʝʭʥʦʣʦʛʠʡ ʩ ʨʘʟʣʠʯʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, 

ʧʦʟʚʦʣʷʶʱʠʤʠ ʨʘʟʣʠʯʥʳʤ ʧʨʠʣʦʞʝʥʠʷʤ ʠ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʨʘʟʣʠʯʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʦʙʣʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ. 

ɼʚʫʤʷ ʦʩʥʦʚʥʳʤʠ ʩʝʤʝʡʩʪʚʘʤʠ ʷʚʣʷʶʪʩʷ ʩʘʤʦʣʝʪʳ ɺʝʨʪʠʢʘʣʴʥʦʛʦ ʚʟʣʝʪʘ ʠ ʧʦʩʘʜʢʠ 

(VTOL) ʠ ʩʘʤʦʣʝʪʳ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʢʨʳʣʦʤ. ʅʠʞʝ ʧʨʠʚʦʜʠʪʩʷ ʦʙʟʦʨ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ 

RPAS ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʩʥʦʚʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. 

 

 

 

                                                 
1 http://www.businessinsider.fr/us/commercial-uav-market-analysis-2017-8/ 
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 D1.1 ï ʆʪʯʝʪ ʦ ʪʝʭʥʦʣʦʛʠʷʭ, ʚʳʟʦʚʘʭ ʠ ʧʨʦʙʣʝʤʘʭ ï v1.0                                                                         ʉʪʨ.  7 

3.1.1 ʉʘʤʦʣʝʪ VTOL 

 

ɺʝʨʪʠʢʘʣʴʥʳʝ ʚʟʣʝʪʥʦ-ʧʦʩʘʜʦʯʥʳʝ (VTOL) ʩʘʤʦʣʝʪʳ ʩʧʦʩʦʙʥʳ ʧʘʨʠʪʴ, ʚʟʣʝʪʘʪʴ ʠ 

ʧʨʠʟʝʤʣʷʪʴʩʷ ʚʝʨʪʠʢʘʣʴʥʦ. ʊʠʧʠʯʥʳʤʠ ʧʣʘʪʬʦʨʤʘʤʠ VTOL, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʥʘ ʨʳʥʢʝ, 

ʷʚʣʷʶʪʩʷ ʚʝʨʪʦʣʝʪʳ ʠ ʤʫʣʴʪʠʢʦʧʪʝʨʳ. 

ɺʦʟʤʦʞʥʦʩʪʴ ʟʘʚʠʩʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ VTOL ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʧʝʨʝʤʝʱʝʥʠʷ ʚ ʣʶʙʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʜʝʣʘʝʪ ʠʭ ʠʜʝʘʣʴʥʳʤʠ ʜʣʷ ʜʝʪʘʣʴʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ 

ʢʦʥʪʨʦʣʷ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʆʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʦʙʳʯʥʳʭ ʩʘʤʦʣʝʪʦʚ VTOL ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʘʤʦʣʝʪʘʤʠ ʩ 

ʥʝʧʦʜʚʠʞʥʳʤ ʢʨʳʣʦʤ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ ʧʦʣʝʪʘ, ʪʨʝʙʫʶʱʝʝ ʤʥʦʛʦʢʨʘʪʥʳʭ 

ʧʦʣʝʪʦʚ ʜʣʷ ʦʙʩʣʝʜʦʚʘʥʠʷ ʙʦʣʴʰʠʭ ʧʣʦʱʘʜʝʡ. 

 

ʄʫʣʴʪʠʢʦʧʪʝʨʳ (Multi-rotors) 

 

Multi -rotors ʨʦʪʘʮʠʦʥʥʳʝ ʣʝʪʘʪʝʣʴʥʳʝ ʘʧʧʘʨʘʪʳ ʩ ʙʦʣʝʝ ʯʝʤ ʜʚʫʤʷ ʨʦʪʦʨʘʤʠ. ʂʘʢ 

ʧʨʘʚʠʣʦ, Multi-rotorsʥʘ ʨʳʥʢʝ ʠʤʝʶʪ 4 (ʢʚʘʜʨʦ-), 6 (ʛʝʢʩʘ-), 8 (ʦʢʪʦ -) (ʨʠʩ. 3-1) 

ʢʦʥʬʠʛʫʨʘʮʠʠ ʨʦʪʦʨʘ, ʠʥʦʛʜʘ ʚ ʢʦʘʢʩʠʘʣʴʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ (ʜʚʘ ʨʦʪʦʨʘ ʥʘ ʦʜʥʦ ʧʣʝʯʦ). 

ʇʨʝʠʤʫʱʝʩʪʚʦ Multi-rotors ʥʘʜ ʜʨʫʛʠʤʠ ʩʠʩʪʝʤʘʤʠ VTOL, ʪʘʢʠʤʠ ʢʘʢ ʚʝʨʪʦʣʝʪʳ, ï 

ʦʪʩʫʪʩʪʚʠʝ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʣʦʞʥʦʩʪʠ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʟʘʪʨʘʪʳ ʥʘ ʪʝʭʥʠʯʝʩʢʦʝ 

ʦʙʩʣʫʞʠʚʘʥʠʝ. 

 
 

ʈʠʩʫʥʦʢ 3-1 Harrier Industrial; ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʡ ʢʦʘʢʩʠʘʣʴʥʳʡ ʦʢʪʦʢʦʧʪʝʨ ʦʪ VulcanUAV2 

 

ʇʨʝʠʤʫʱʝʩʪʚʦ Multi-rotors ʩ ʯʠʩʣʦʤ ʨʦʪʦʨʦʚ ʚʳʰʝ 4 ï ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʠʟʙʳʪʦʯʥʦʩʪʠ; ʚ ʩʣʫʯʘʝ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʦʪʢʘʟʘ ʜʚʠʛʘʪʝʣʷ / ʧʨʦʧʝʣʣʝʨʘ ʚʦʟʜʫʰʥʦʝ ʩʫʜʥʦ 

ʤʦʞʝʪ ʧʦ-ʧʨʝʞʥʝʤʫ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴʩʷ ʧʦ ʦʩʷʤ ʪʘʥʛʘʞʘ ʠ ʚʘʣʢʘ, ʫʚʝʣʠʯʠʚʘʷ ʰʘʥʩʳ ʧʠʣʦʪʘ 

ʥʘ ʙʝʟʦʧʘʩʥʦʝ ʧʦʩʘʜʢʫ. 

 

ɺʝʨʪʦʣʝʪʳ 

 

ʆʩʥʦʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʚʝʨʪʦʣʝʪʥʳʭ ʧʣʘʪʬʦʨʤ RPAS (ʨʠʩ. 3-2) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʤʥʦʛʦʨʝʞʠʤʥʳʤʠ ʩʘʤʦʣʝʪʘʤʠ ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʥʦʝ ʚʨʝʤʷ ʧʦʣʝʪʘ. ʆʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ 

ʚʝʨʪʦʣʝʪʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ Multi -rotors ʷʚʣʷʝʪʩʷ ʤʝʭʘʥʠʯʝʩʢʘʷ ʩʣʦʞʥʦʩʪʴ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʩʦʝʜʠʥʝʥʠʡ ʚ ʛʦʣʦʚʢʝ ʨʦʪʦʨʘ, ʫʚʝʣʠʯʝʥʠʝ ʚʨʝʤʝʥʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʟʘʪʨʘʪ. 

ɽʱʝ ʦʜʥʠʤ ʦʛʨʘʥʠʯʝʥʠʝʤ ʚʝʨʪʦʣʝʪʘ RPAS ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ ʛʠʙʢʠʭ 

ʧʦʣʝʟʥʳʭ ʥʘʛʨʫʟʦʢ, ʧʦʩʢʦʣʴʢʫ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʚ ʭʦʜʦʚʦʡ ʯʘʩʪʠ ʧʣʘʪʬʦʨʤʳ ʥʝ ʪʘʢ ʤʥʦʛʦ 

ʤʝʩʪʘ, ʣʠʙʦ ʠʟ-ʟʘ ʦʩʥʦʚʥʦʛʦ ʨʦʪʦʨʘ ʟʥʘʯʠʪʝʣʴʥʦ ʩʣʦʞʥʦ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʧʦʣʝʟʥʫʶ ʥʘʛʨʫʟʢʫ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʫʶ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʚʚʝʨʭ ʦʪ ʢʘʜʨʘ (ʥʘʧʨʠʤʝʨ, ʜʣʷ ʤʠʩʩʠʡ ʪʨʝʙʫʶʱʠʭ 

ʧʨʦʣʝʪʘʪʴ ʧʦʜ ʤʦʩʪʘʤʠ, ʯʪʦʙʳ ʧʨʦʚʝʨʠʪʴ ʠʭ). 

                                                 
2 http://vulcanuav.com/aircraft/ 
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ʈʠʩʫʥʦʢ 3-2 ɺʝʨʪʦʣʝʪ RP 55 

 

 

3.1.2 ʉʘʤʦʣʝʪʳ ʩ ʥʝʧʦʜʚʠʞʥʳʤ ʢʨʳʣʦʤ 

 

ʉʘʤʦʣʝʪʳ ʩ ʥʝʧʦʜʚʠʞʥʳʤ ʢʨʳʣʦʤ (ʨʠʩ. 3-3) ʩʦʩʪʦʷʪ ʠʟ ʞʝʩʪʢʦʛʦ ʢʨʳʣʘ, ʩʧʦʩʦʙʥʦʛʦ 

ʛʝʥʝʨʠʨʦʚʘʪʴ ʧʦʜʲʝʤ, ʠʤʝʷ ʧʝʨʝʜʥʶʶ ʚʦʟʜʫʰʥʫʶ ʩʢʦʨʦʩʪʴ. ʌʠʢʩʠʨʦʚʘʥʥʳʝ ʢʨʳʣʴʷ ʠʤʝʶʪ 

ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʧʨʦʩʪʫʶ ʢʦʥʩʪʨʫʢʮʠʶ, ʯʝʤ ʩʘʤʦʣʝʪʳ VTOL, ʠ ʠʭ ʚʦʟʤʦʞʥʦʩʪʠ ʩʢʦʣʴʞʝʥʠʷ 

ʟʘʩʪʘʚʣʷʶʪ ʠʭ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʦʨʘʟʜʦ ʤʝʥʴʰʝ ʵʥʝʨʛʠʠ, ʯʪʦʙʳ ʣʝʪʘʪʴ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ 

ʠ ʦʙʩʣʝʜʦʚʘʪʴ ʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʠʜʝʘʣʴʥʳʤʠ ʜʣʷ ʢʦʥʪʨʦʣʷ ʣʠʥʝʡʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

 

 
 

ʈʠʩʫʥʦʢ 3-3 ʉʘʤʦʣʝʪʳ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʢʨʳʣʘ QuestUAV3 

 

ʅʝʜʦʩʪʘʪʢʦʤ ʩʘʤʦʣʝʪʦʚ ʩ ʥʝʧʦʜʚʠʞʥʳʤ ʢʨʳʣʦʤ ʷʚʣʷʝʪʩʷ ʠʭ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʚʟʣʝʪʥʦ-

ʧʦʩʘʜʦʯʥʦʡ ʧʦʣʦʩʝ, ʢʦʪʦʨʘʷ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʨʝʧʷʪʩʪʚʠʡ, ʪʘʢʠʭ ʢʘʢ ʜʝʨʝʚʴʷ, ʣʠʥʠʠ 

ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ, ʟʜʘʥʠʷ ʠ ʪ. ʜ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʛʝʥʝʨʠʨʦʚʘʪʴ ʧʦʜʲʝʤʳ, ʥʝʧʦʜʚʠʞʥʳʝ 

ʢʨʳʣʘʪʳʝ ʣʝʪʘʪʝʣʴʥʳʝ ʘʧʧʘʨʘʪʳ ʜʦʣʞʥʳ ʥʘʭʦʜʠʪʴʩʷ ʚ ʧʦʩʪʦʷʥʥʦʤ ʜʚʠʞʝʥʠʠ, ʯʪʦ 

ʟʘʪʨʫʜʥʷʝʪ ʬʦʢʫʩʠʨʦʚʢʫ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʬʫʥʢʮʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʆʥʠ 

ʪʘʢʞʝ ʠʤʝʶʪ ʦʯʝʥʴ ʦʛʨʘʥʠʯʝʥʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʧʝʨʝʢʣʶʯʘʪʴ ʧʦʣʝʟʥʫʶ ʥʘʛʨʫʟʢʫ ʤʝʞʜʫ 

ʤʠʩʩʠʷʤʠ, ʝʩʣʠ ʧʦʣʝʟʥʘʷ ʥʘʛʨʫʟʢʘ ʦʪʣʠʯʘʝʪʩʷ ʧʦ ʨʘʟʤʝʨʫ ʠ ʚʝʩʫ (ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʩʤʝʱʝʥʠʶ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ, ʯʪʦ ʜʝʣʘʝʪ ʧʦʣʝʪ ʥʝʫʩʪʦʡʯʠʚʳʤ). 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʫʣʴʪʠʨʦʪʦʨʘʤʠ (multi-rotors) ʧʦʪʝʨʷ ʪʷʛʠ ʜʚʠʛʘʪʝʣʷ ʥʝ ʷʚʣʷʝʪʩʷ 

ʢʨʠʪʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʩʘʤʦʣʝʪʦʚ ʩ ʥʝʧʦʜʚʠʞʥʳʤ ʢʨʳʣʦʤ. ɽʩʣʠ ʪʘʢʦʝ ʩʦʙʳʪʠʝ 

ʧʨʦʠʩʭʦʜʠʪ, ʧʠʣʦʪ ʤʦʞʝʪ ʩʢʦʣʴʟʠʪʴ ʧʦ ʚʦʟʜʫʭʫ ʠ ʙʝʟʦʧʘʩʥʦ ʧʨʠʟʝʤʣʷʪʴʩʷ. 

 

                                                 
3 https://www.questuav.com/media/case-study/fixed-wing-versus-rotary-wing-for-uav-mapping-applications/ 
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3.2 ʆʙʦʨʫʜʦʚʘʥʠʝ RPAS 
 

3.2.1 ɺʠʜʠʤʳʝ ʩʚʝʪʦʚʳʝ ʢʘʤʝʨʳ 

 

ɺ ʧʨʠʣʦʞʝʥʠʷʭ ʘʵʨʦʩʲʝʤʢʠ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʢʘʤʝʨʳ ʚʠʜʠʤʦʛʦ ʩʚʝʪʘ, ʦʜʥʠʤ ʠʟ 

ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʢʦʪʦʨʳʝ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʷʚʣʷʝʪʩʷ ʠʟʤʝʨʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ 

ʧʦ ʟʝʤʣʝ (GSD). GSD ï ʵʪʦ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʮʝʥʪʨʘʤʠ ʧʠʢʩʝʣʝʡ, ʠʟʤʝʨʝʥʥʳʤʠ ʥʘ ʟʝʤʣʝ 

ʜʣʷ ʠʟʦʙʨʘʞʝʥʠʡ ʩ ʚʦʟʜʫʭʘ ʠʣʠ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ɺ ʨʘʤʢʘʭ ʵʪʦʛʦ ʦʪʯʝʪʘ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʥʝʩʢʦʣʴʢʦ ʢʘʤʝʨ ʩ ʦʙʲʝʢʪʠʚʘʤʠ ʜʣʷ 

ʧʘʨʘʤʝʪʨʘ GSD. ɼʣʷ ʚʳʯʠʩʣʝʥʠʡ GSD ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʣʝʜʫʶʱʘʷ ʬʦʨʤʫʣʘ: 

 

 
 

ʛʜʝ: 

ɗ ï ʧʦʣʝ ʟʨʝʥʠʷ ʣʠʥʟ ʚ ʛʨʘʜʫʩʘʭ 

ὶ ï ʚʳʩʦʪʘ ʚ ʤʝʪʨʘʭ ʜʣʷ ʧʦʣʝʪʘ 

ὔὼ, ώ ï ʯʠʩʣʦ ʧʠʢʩʝʣʝʡ ʚ ʥʘʧʨʘʚʣʝʥʠʠ x ʠʣʠ y 

Ὣ ï ʵʬʬʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʧʠʢʩʝʣʝʡ 

ὖ ï ʜʣʠʥʘ ʚ ʤʝʪʨʘʭ ʜʣʷ ʢʘʞʜʦʛʦ ʧʠʢʩʝʣʷ ʢʘʤʝʨʳ 

 

ɼʣʷ ʵʪʦʛʦ ʦʪʯʝʪʘ ʙʳʣʠ ʩʦʧʦʩʪʘʚʣʝʥʳ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʝʭ ʨʘʟʣʠʯʥʳʭ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʢʘʤʝʨ: 

¶ Sony a7R (36,4 MP) 

¶ DJI Zenmuse X5S (20.8 MP) 

¶ Hasselblad X1D (50 MP) 

 

ɺ ʪʘʙʣʠʮʝ 3-1 ʧʨʠʚʝʜʝʥʳ ʟʥʘʯʝʥʠʷ GSD ʜʣʷ ʚʳʙʨʘʥʥʳʭ ʢʘʤʝʨ ʩ ʦʙʨʘʟʮʦʚʳʤʠ 

ʦʙʲʝʢʪʠʚʘʤʠ. ʀʩʭʦʜʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʜʣʷ ʨʘʩʯʝʪʘ ʷʚʣʷʶʪʩʷ ʚʳʩʦʪʘ (50 ʤ ʚʳʙʨʘʥʦ ʚ 

ʢʘʯʝʩʪʚʝ ʵʪʘʣʦʥʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʬʘʢʪʠʯʝʩʢʘʷ ʚʳʩʦʪʘ ʧʦʣʝʪʘ ʟʘʚʠʩʠʪ ʦʪ ʫʩʣʦʚʠʡ ʧʦʣʝʪʘ ʠ 

ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʦʣʝʪʘʤ) ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʧʠʢʩʝʣʝʡ (90%). ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ 

ʟʥʘʯʝʥʠʷ GSD ʦʪʥʦʩʷʪʩʷ ʢ ʩʘʤʦʡ ʥʠʟʢʦʡ ʦʩʠ ʨʘʟʨʝʰʝʥʠʷ (Ny), ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʨʘʩʯʝʪʳ 

ʧʦʢʘʟʳʚʘʶʪ ʩʮʝʥʘʨʠʡ çʥʘʠʭʫʜʰʝʛʦ ʩʣʫʯʘʷè: 

 
ʊʘʙʣʠʮʘ 3-1 ï GSD ʜʣʷ ʥʝʩʢʦʣʴʢʠʭ ʢʦʤʙʠʥʘʮʠʡ ʢʘʤʝʨ-ʦʙʲʝʢʪʠʚʦʚ 

 

ʂʘʤʝʨʘ ʃʠʥʟʘ Fov, ʛʨʘʜ. Ny, px Py, ʤ 

Sony a7R  Sony SEL35F28Z  63  4912  0.01243618156  

Sony a7R  Sony SEL28F20  75  4912  0.01480497805  

DJI Zenmuse X5S  
DJI MFT 15mm f/1.7 ASPH 

Prime Lens  
72  3965  0.01760735689  

DJI Zenmuse X5S  
Olympus M.Zuiko Digital 

17mm f/1.8 Lens  
65  3965  0.01589553053  

Hasselblad X1D  Hasselblad XCD 3,5/30mm  71  6200  0.01110379721  

Hasselblad X1D  Hasselblad XCD 3,5/30mm  56  6200  0.008757924562  

 

Fov ï ʫʛʣʦʚʦʝ ʧʦʣʝ ʟʨʝʥʠʷ (ʫʛʦʣ ʦʙʟʦʨʘ ʣʠʥʟʳ);  

Ny ï ʢʦʣʠʯʝʩʪʚʦ ʧʠʢʩʝʣʝʡ ʚ ʥʘʧʨʘʚʣʝʥʠʠ y;  

Py ï ʜʣʠʥʘ ʚ ʤʝʪʨʘʭ ʜʣʷ ʢʘʞʜʦʛʦ ʧʠʢʩʝʣʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ y. 
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ɺʳʰʝʧʨʠʚʝʜʝʥʥʳʝ ʮʠʬʨʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʤʠ ʢʦʤʤʝʨʯʝʩʢʠʤʠ 

ʢʘʤʝʨʘʤʠ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ GSD ʤʝʥʝʝ 15 ʤʤ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʳʙʦʨ ʢʘʤʝʨʳ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʨʘʟʨʝʰʝʥʠʝʤ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ 

GSD ʜʦʩʪʠʛʘʝʪʩʷ ʮʝʥʦʡ ʫʚʝʣʠʯʝʥʠʷ ʨʘʟʤʝʨʘ ʠʟʦʙʨʘʞʝʥʠʷ ʢʘʞʜʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʢʦʪʦʨʦʝ 

ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʥʝʦʙʭʦʜʠʤʦʝ ʭʨʘʥʠʣʠʱʝ. ʅʘʧʨʠʤʝʨ, ʥʦʩʠʪʝʣʴ ʜʘʥʥʳʭ ʥʘ 16 ɻɹ ʤʦʞʝʪ 

ʩʦʜʝʨʞʘʪʴ ʚ ʩʨʝʜʥʝʤ 140 ʠʟʦʙʨʘʞʝʥʠʡ, ʩʜʝʣʘʥʥʳʭ Hasselblad X1D (ʨʘʟʨʝʰʝʥʠʝ 8272x6200 

px), ʯʪʦ, ʚʦʟʤʦʞʥʦ, ʫʚʝʣʠʯʠʚʘʝʪ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʟʘʪʨʘʪʳ ʥʘ ʭʨʘʥʝʥʠʝ. ɼʣʷ 

ʩʨʘʚʥʝʥʠʷ ʩ ʪʦʡ ʞʝ SD-ʢʘʨʪʦʡ ʩ ʩʘʤʳʤ ʚʳʩʦʢʠʤ ʨʘʟʨʝʰʝʥʠʝʤ Sony a7R (7360x4912 

ʧʠʢʩʝʣʝʡ) ʤʦʞʝʪ ʧʦʤʝʩʪʠʪʴʩʷ ʚ 196 ʠʟʦʙʨʘʞʝʥʠʡ, ʘ DJI Zenmuse X5S (4608x3456 ʧʠʢʩʝʣʝʡ) 

ʤʦʞʝʪ ʧʦʤʝʩʪʠʪʴʩʷ ʚ 430 ʠʟʦʙʨʘʞʝʥʠʡ. ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʢʘʤʝʨʳ ʩʦʦʙʱʘʶʪʩʷ ʥʠʞʝ. 

 

Sony a7R 

 

Sony a7R ï ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʘʷ ʢʘʤʝʨʘ ʩ ʬʦʨʤ-ʬʘʢʪʦʨʦʤ (127x94x48 ʤʤ) ʚʝʩʦʤ 

471 ʛ (ʚʢʣʶʯʘʷ ʙʘʪʘʨʝʶ ʠ ʠʩʢʣʶʯʘʷ ʦʙʲʝʢʪʠʚ) ʠ ʩʘʤʫʶ ʜʝʰʝʚʫʶ ʠʟ ʚʩʝʭ ʢʘʤʝʨ, 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʜʣʷ ʵʪʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʪʯʝʪʘ. ʈʘʟʨʝʰʝʥʠʝ 36,4 ʤʝʛʘʧʠʢʩʝʣʝʡ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʦʝ ʟʥʘʯʝʥʠʝ GSD (ʤʝʥʝʝ 15 ʤʤ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʛʦ 

ʦʙʲʝʢʪʠʚʘ). 

ɼʦʙʘʚʣʝʥʥʳʡ ʚʝʩ ʦʪ ʣʠʥʟʳ ʩʜʝʣʘʝʪ ʦʙʱʠʡ ʚʝʩ ʵʪʦʡ ʧʦʜʩʠʩʪʝʤʳ ʚ ʜʠʘʧʘʟʦʥʝ 591 ï 

671 ʛ. 

 

DJI Zenmuse X5S 

 

DJI Zenmuse X5S ï ʩʘʤʘʷ ʣʝʛʢʘʷ ʠʟ ʚʩʝʭ ʩʨʘʚʥʠʚʘʝʤʳʭ ʢʘʤʝʨ ʚʝʩʦʤ 461 ʛ (ʚʢʣʶʯʘʷ 

ʢʘʨʜʘʥʥʳʡ). ʇʨʠ 20 ʄʧ ʦʥ ʠʤʝʝʪ ʩʘʤʦʝ ʥʠʟʢʦʝ ʨʘʟʨʝʰʝʥʠʝ ʚʩʝʭ ʦʧʨʦʰʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʥʦ ʚʩʝ ʞʝ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ 20-ʤʤ GSD. ʆʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ DJI Zenmuse ʚ ʩʤʳʩʣʝ 

ʧʨʠʤʝʥʝʥʠʷ ʷʚʣʷʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʦʥ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʧʨʠʦʨʠʪʝʪʥʳʤ ʠ ʨʘʙʦʪʘʝʪ ʪʦʣʴʢʦ ʩ 

ʤʫʣʴʪʠ-ʨʦʪʦʨʘʤʠ DJI. 

 

Hasselblad X1D 

 

Hasselblad X1D ï ʩʘʤʘʷ ʜʦʨʦʛʘʷ ʢʘʤʝʨʘ, ʚʳʙʨʘʥʥʘʷ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʚ ʵʪʦʤ ʦʪʯʝʪʝ, 

ʢʦʪʦʨʘʷ ʧʦʩʪʘʚʣʷʝʪʩʷ ʩ ʜʘʪʯʠʢʦʤ 50 ʄʇ (ʨʘʟʨʝʰʝʥʠʝ 8272ʭ6200). ɺʝʩ ʢʦʨʧʫʩʘ 725 ʛ (1275 

ʛ ʩ ʦʙʲʝʢʪʠʚʦʤ Hasselblad XCD 3,5 / 30 ʤʤ) ʜʝʣʘʝʪ ʝʛʦ ʩʘʤʦʡ ʪʷʞʝʣʦʡ ʧʦʜʩʠʩʪʝʤʦʡ ʢʘʤʝʨʳ 

ʜʣʷ ʚʩʝʭ ʦʧʨʦʰʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʆʙʲʝʢʪʠʚ, ʧʨʝʜʣʦʞʝʥʥʳʡ ʜʣʷ Hasselblad X1D, ʤʦʞʝʪ ʧʦʣʫʯʠʪʴ GSD 1,1 ʩʤ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ y (ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʠʢʩʝʣʝʡ) ʥʘ ʚʳʩʦʪʝ 50 ʤʝʪʨʦʚ. ʋʤʝʥʴʰʘʷ ʧʦʣʝ 

ʟʨʝʥʠʷ, GSD ʤʦʞʝʪ ʙʳʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʫʚʝʣʠʯʝʥʦ. ʀʟ-ʟʘ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʵʪʦʡ 

ʢʘʤʝʨʳ ʢʘʨʪʘ ʧʘʤʷʪʠ 16 ɻɹ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʚ ʩʨʝʜʥʝʤ 140 ʠʟʦʙʨʘʞʝʥʠʡ. ʇʨʠ ʧʦʣʝʪʝ ʥʘ 

ʚʳʩʦʪʝ 50 ʤʝʪʨʦʚ ʠ ʧʝʨʝʢʨʳʪʠʠ 60% ʤʝʞʜʫ ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʵʪʦ ʧʦʟʚʦʣʠʣʦ ʙʳ ʠʩʩʣʝʜʦʚʘʪʴ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 34 000 ʢʚʘʜʨʘʪʥʳʭ ʤʝʪʨʦʚ ʟʝʤʣʠ (ʨʘʚʥʫʶ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 5 ʬʫʪʙʦʣʴʥʳʤ 

ʧʦʣʷʤ). 

 

 

3.2.2 ʋʌ-ʢʘʤʝʨʳ ʜʣʷ ʢʦʥʪʨʦʣʷ ʢʦʨʦʥʳ 

 

ʂʦʨʦʥʥʳʡ ʨʘʟʨʷʜ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʨʘʟʨʷʜ, ʚʳʟʚʘʥʥʳʡ ʠʦʥʠʟʘʮʠʝʡ 

ʞʠʜʢʦʩʪʠ, ʦʢʨʫʞʘʶʱʝʡ ʧʨʦʚʦʜʥʠʢ, ʢʦʪʦʨʳʡ ʵʣʝʢʪʨʠʯʝʩʢʠ ʟʘʨʷʞʝʥ. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ 

ʩʧʦʥʪʘʥʥʳʝ ʚʳʙʨʦʩʳ ʢʦʨʦʥʳ ʧʨʦʠʩʭʦʜʷʪ ʚ ʚʳʩʦʢʦʚʦʣʴʪʥʳʭ ʩʠʩʪʝʤʘʭ, ʝʩʣʠ ʥʝ 
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ʧʨʝʜʧʨʠʥʠʤʘʪʴ ʰʘʛʦʚ ʜʣʷ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʚʦʢʨʫʛ 

ʧʨʦʚʦʜʥʠʢʘ4. 

ʕʬʬʝʢʪ ʢʦʨʦʥʳ ʷʚʣʷʝʪʩʷ ʥʝʞʝʣʘʪʝʣʴʥʳʤ ʧʦʙʦʯʥʳʤ ʵʬʬʝʢʪʦʤ ʧʨʠ ʧʝʨʝʜʘʯʝ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚʳʩʦʢʠʤ ʥʘʧʨʷʞʝʥʠʝʤ, ʪʘʢ ʢʘʢ ʦʥʠ ʩʦʩʪʘʚʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʵʥʝʨʛʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʛʘʟʳ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʨʦʥʥʦʛʦ ʨʘʟʨʷʜʘ, ʷʚʣʷʶʪʩʷ 

ʢʦʨʨʦʟʠʦʥʥʳʤʠ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʜʘʣʴʥʝʡʰʝʤʫ ʧʦʚʨʝʞʜʝʥʠʶ ʚʳʩʦʢʦʚʦʣʴʪʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʂʦʨʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠʟʣʫʯʘʝʪ ʵʥʝʨʛʠʶ ʚ ʚʠʜʝ ʩʚʝʪʘ ʚ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʡ ʧʦʣʦʩʝ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʩʧʝʢʪʨʘ (300-400 ʥʤ) ʩʦ ʩʧʝʢʪʨʘʣʴʥʳʤʠ ʧʠʢʘʤʠ ʧʨʠ 340 ʠ 360 ʥʤ. 

ʅʝʙʦʣʴʰʘʷ ʯʘʩʪʴ ʵʥʝʨʛʠʠ ʢʦʨʦʥʳ ʠʟʣʫʯʘʝʪ ʚ ʩʧʝʢʪʨʝ ʩʦʣʥʝʯʥʳʭ ʩʣʝʧʦʪʦʚ (ʥʠʞʝ 280 ʥʤ). 

ʉʧʝʢʪʨ ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ ʷʚʣʷʝʪʩʷ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʵʬʬʝʢʪʘ 

ʢʦʨʦʥʳ, ʧʦʩʢʦʣʴʢʫ ʦʟʦʥʦʚʳʡ ʩʣʦʡ ʙʣʦʢʠʨʫʝʪ ʩʚʝʪ ʥʠʞʝ ʩʧʝʢʪʨʘ 280 ʥʤ5. 

ɺ ʵʪʦʤ ʦʪʯʝʪʝ ʩʨʘʚʥʠʚʘʶʪʩʷ ʜʚʝ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʢʦʨʦʥʳ: 

¶ Ofil DayCor Swift 

¶ Uvirco CoroCAM 8 

 
ʊʘʙʣʠʮʘ 3-2 ï ʉʨʘʚʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʢʘʤʝʨ CoroCAM 8 ʠ DayCor SwiftOfil 

 

ʇʘʨʘʤʝʪʨ DayCor Swift CoroCam 8 

Weight  1.4 kg  2.5 kg  

Dimensions  247x125x73mm  215x200x155mm  
UV sensitivity  2.6x10-18 W/cm2  2.05x10-18 W/cm2  
UV resolution  Not specified  640x480 pixels  
IR resolution  Not specified  640x512  
Visible Light resolution  Not specified  768x576 pixels  
Spectral range  240-280 nm  Not specified  
External power consumption  6.5-10 V, 14 W  N/A (Built in battery)  
Communication interface  RS-232  USB 2.0, Ethernet  

 

Ofil DayCor Swift  

 

DayCor Swift ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʥʘ RPAS ʠ ʥʝʙʦʣʴʰʠʭ ʩʘʤʦʣʝʪʘʭ. 

ʂʘʤʝʨʘ ʧʦʜʭʦʜʠʪ ʜʣʷ ʩʪʘʥʜʘʨʪʥʳʭ ʰʪʘʪʠʚʦʚ ʠ ʢʘʨʜʘʥʥʳʭ ʢʨʝʧʣʝʥʠʡ ʠ ʦʩʥʘʱʝʥʘ 

ʩʪʘʙʠʣʠʟʠʨʫʶʱʝʡ ʧʣʘʩʪʠʥʦʡ, ʯʪʦ ʫʧʨʦʱʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʚʦʟʜʫʰʥʳʤ ʩʫʜʥʦʤ. ʉ ʚʝʩʦʤ 

1,4 ʢʛ DayCor Swift ï ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʣʝʛʢʠʭ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʭ ʢʘʤʝʨ ʥʘ ʨʳʥʢʝ. 

 

 
 

ʈʠʩʫʥʦʢ 3-4 Ofil DayCor Swift6 

 

                                                 
4 https://en.wikipedia.org/wiki/Corona_discharge 
5 http://www.specialcamera.com/MC/MCAM_Dev.pdf 
6 http://www.ofilsystems.com/products/rompact.html 
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ɹʫʜʫʯʠ ʩʧʝʮʠʘʣʴʥʦ ʧʦʩʪʨʦʝʥʥʳʤ ʩ ʮʝʣʴʶ ʦʩʥʘʱʝʥʠʷ ʚʦʟʜʫʰʥʳʭ ʩʠʩʪʝʤ, ʫʯʠʪʳʚʘʷ 

ʮʝʣʴ ʵʪʦʛʦ ʦʪʯʝʪʘ, ʝʛʦ ʫʨʦʚʝʥʴ ʛʦʪʦʚʥʦʩʪʠ ʢ ʪʝʭʥʦʣʦʛʠʷʤ (TRL) ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʚʳʩʦʢʦʡ ʠʟ 

ʚʩʝʭ ʩʨʘʚʥʠʚʘʝʤʳʭ ʢʘʤʝʨ. 

 

Uvirco CoroCAM 8 

 

Uvirco CoroCAM 8 ï ʵʪʦ ʧʦʨʪʘʪʠʚʥʘʷ ʢʘʤʝʨʘ ʜʣʷ ʢʦʥʪʨʦʣʷ ʢʦʨʦʥʳ. ʇʨʝʠʤʫʱʝʩʪʚʦʤ 

ʵʪʦʡ ʢʘʤʝʨʳ ʷʚʣʷʝʪʩʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʀʂ-ʢʘʤʝʨʘ FLIR, ʦʪʩʫʪʩʪʚʫʶʱʘʷ ʚ DayCor Swift. 

ʇʦʩʢʦʣʴʢʫ ʢʘʤʝʨʘ ʷʚʣʷʝʪʩʷ ʢʘʨʤʘʥʥʦʡ ʩʠʩʪʝʤʦʡ, ʝʝ ʦʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʩʠʩʪʝʤʳ, ʯʪʦʙʳ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʝʝ ʩ ʜʨʫʛʠʤʠ ʩʠʩʪʝʤʘʤʠ ʥʘ 

ʧʣʘʪʬʦʨʤʝ. 

 

3.2.3 ʊʝʨʤʦʢʘʤʝʨʳ 

 

ʇʦ ʩʣʦʚʘʤ ʜʝʤʦʥʩʪʨʘʥʪʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʨʝʘʣʠʟʦʚʘʥʳ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ, ʪʝʧʣʦʚʳʝ 

ʢʘʤʝʨʳ ʙʫʜʫʪ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʝʪʠ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ 

ʠʣʠ ʦʙʥʘʨʫʞʝʥʠʷ ʛʦʨʷʯʝʡ ʪʦʯʢʠ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʙʳʣʠ ʚʳʙʨʘʥʳ ʜʚʝ ʤʦʜʝʣʠ 

ʢʘʤʝʨ: Workswell WIRIS 640 ʠ FLIR Vue Pro R 640. ɺ ʪʘʙʣʠʮʝ 3-3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʙʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʩʠʩʪʝʤʳ. 

 
ʊʘʙʣʠʮʘ 3-3 ï ʉʨʘʚʥʝʥʠʝ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ Workswell WIRIS 640 ʠ Flir Vue Pro R 640 

 

ʇʘʨʘʤʝʪʨ Workswell WIRIS 640 FLIR Vue Pro R 640 

Resolution  640 x 512 pixels  640 x 512 pixels  

Dimensions  135 x 77 x 69 mm  57 x 44 x 44 mm  
Weight  < 390 g  92 - 110 g  
Spectral Range  7.5 ï 13.5 ɛm  7.5 ï 13.5 ɛm  
RGB camera  1600 x 1200 pixels  N/A  
Interfaces  PWM, SBUS, External trigger,  PWM, USB, Mavlink  

Sensitivity  
0.05°C (50mK) 

0.03°C (30mK) available on request  
No information in datasheet  

Temperature 

ranges  
-25°C to +150°C 

-40°C to +550°C (optional +1 500°C on request)  
-25°C to +135°C -40°C to +550°C  

Accuracy  
± 2% or ± 2°C (In high temperature range 0°C to 

+550°C)  

+/-5°C or 5% of reading in -25°C to +135°C 

range 

+/-20°C or 20% of reading in -40°C to 

+550°C range  

Built -in memory  32 GB  Depends on SD card  

 

ʆʙʝ ʢʘʤʝʨʳ ʠʤʝʶʪ ʩʦʧʦʩʪʘʚʠʤʳʝ ʧʘʨʘʤʝʪʨʳ, ʠ ʪʦʣʴʢʦ ʜʠʬʬʝʨʝʥʮʠʨʫʶʱʠʡ 

ʧʘʨʘʤʝʪʨ ʷʚʣʷʝʪʩʷ RGB-ʢʘʤʝʨʦʡ ʥʘ ʙʦʨʪʫ WORSKWELL WIRIS 640 ʠ ʤʝʥʴʰʠʤ ʨʘʟʤʝʨʦʤ 

ʠ ʚʝʩʦʤ ʚ ʩʣʫʯʘʝ ʨʝʰʝʥʠʷ FLIR. ʆʢʦʥʯʘʪʝʣʴʥʳʡ ʚʳʙʦʨ ʜʘʪʯʠʢʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥ ʧʦʩʣʝ 

ʪʦʛʦ, ʢʘʢ ʙʫʜʫʪ ʦʧʨʝʜʝʣʝʥʳ ʚʩʝ ʪʨʝʙʦʚʘʥʠʷ ʢʣʠʝʥʪʘ (ʥʘʧʨʠʤʝʨ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʜʘʯʠ 

ʚʠʜʝʦʩʠʛʥʘʣʘ RGB ʚʤʝʩʪʝ ʩ ʧʦʜʘʯʝʡ ʪʝʧʣʦʚʦʡ ʢʘʤʝʨʳ). 

 

3.2.4 ʄʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʳʝ ʢʘʤʝʨʳ 

 

ɼʣʷ ʮʝʣʝʡ ʥʘʩʪʦʷʱʝʛʦ ʦʪʯʝʪʘ ʦʭʚʘʪʳʚʘʶʪʩʷ ʜʚʝ ʰʠʨʦʢʦ ʜʦʩʪʫʧʥʳʝ 

ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʳʝ ʢʘʤʝʨʳ: Parrot SEQUOIA ʠ Micasense RedEdge. ɺ ʪʘʙʣʠʮʝ 3-4 

ʧʦʢʘʟʘʥʦ ʩʨʘʚʥʝʥʠʝ ʜʚʫʭ ʩʠʩʪʝʤ ʩ ʧʦʜʨʦʙʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʢʘʞʜʦʡ ʢʘʤʝʨʝ ʚ ʩʣʝʜʫʶʱʠʭ 

ʧʦʜʨʘʟʜʝʣʘʭ. 
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ʊʘʙʣʠʮʘ 3-4 ï ʉʨʘʚʥʝʥʠʝ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ Parrot SEQUOIA ʠ Micasense RedEdge 

 

ʇʫʥʢʪ Parrot SEQUOIA  Micasense RedEdge 

Bands  4 (Green, Red, Red Edge, Near-infrared)  
5 (Blue, Green, Red, Red Edge, Near-

infrared)  

RGB camera  16 MPx  3.6 MPx  

Dimensions  56 x 41 x 28 mm  121 x 66 x 46 mm  

Weight  135 g  180 g  

GSD at 100m  13 cm/pixel  8.1 cm/pixel  

Interfaces  WiFi, Serial (PTP)  Serial, Ethernet, WiFi, External trigger, GPS  

Other  -  Custom bands (400-900nm)  

 

 

ɺ ʪʘʙʣʠʮʝ 3-5 ʧʦʢʘʟʘʥʳ ʜʣʠʥʳ ʚʦʣʥ, ʩʥʷʪʳʝ ʚʩʝʤʠ ʫʧʦʤʷʥʫʪʳʤʠ ʢʘʤʝʨʘʤʠ ʚʤʝʩʪʝ ʩ 

ʠʭ ʧʨʠʣʦʞʝʥʠʷʤʠ: 

 
ʊʘʙʣʠʮʘ 3-5 ï ɼʣʠʥʳ ʚʦʣʥ ʠ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠ ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʦʡ ʩʲʝʤʢʝ7 

 

ʎʚʝʪ ɼʣʠʥʘ ʚʦʣʥʳ ʇʨʠʤʝʥʝʥʠʝ 

Blue  450-520 nm  deep water imaging (up to 50 m)  

Green  520-600 nm  
vegetation and water imaging (up to 30 m in 

clear water)  

Red  600-690 nm  
imaging vegetation, man made objects, soil, 

vegetation  

Red-edge  680-730 nm  vegetation  

Near-infrared  750-900 nm  vegetation  

 

Parrot SEQUOIA  

 

Parrot SEQUOIA ï ʩʘʤʘʷ ʜʦʩʪʫʧʥʘʷ ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʘʷ ʢʘʤʝʨʘ, ʦʧʠʩʘʥʥʘʷ ʚ ʵʪʦʤ 

ʨʘʟʜʝʣʝ. ʆʥ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʦʢʘʟʘʥʠʷ ʚ 4 ʜʠʘʧʘʟʦʥʘʭ; ɿʝʣʝʥʳʡ, ʢʨʘʩʥʳʡ, ʢʨʘʩʥʳʡ ʠ 

ʙʣʠʞʥʠʡ ʠʥʬʨʘʢʨʘʩʥʳʡ. ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʵʪʦʡ ʢʘʤʝʨʳ ʥʘʜ MicaSense RedEdge ʷʚʣʷʝʪʩʷ ʝʝ 

ʤʘʣʳʡ ʨʘʟʤʝʨ ʠ ʚʝʩ, ʘ ʪʘʢʞʝ ʚʩʪʨʦʝʥʥʘʷ RGB-ʢʘʤʝʨʘ ʩ ʭʦʨʦʰʠʤ ʨʘʟʨʝʰʝʥʠʝʤ. 

ʆʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ SEQUOIA ʷʚʣʷʝʪʩʷ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʪʝʨʬʝʡʩʦʚ ʩ 

ʘʚʪʦʧʠʣʦʪʦʤ: ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʠʥʪʝʨʬʝʡʩ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʦʪʦʢʦʣʘ ʧʝʨʝʜʘʯʠ ʠʟʦʙʨʘʞʝʥʠʡ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʪʨʠʛʛʝʨʘ 

ʢʘʤʝʨʳ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʝʜʠʥʝʥʠʝ WiFi. ʕʪʦ ʷʚʥʳʡ ʥʝʜʦʩʪʘʪʦʢ, ʪʘʢ ʢʘʢ 

ʙʦʣʴʰʠʥʩʪʚʦ ʘʚʪʦʧʠʣʦʪʦʚ ʧʦʟʚʦʣʷʶʪ ʚʨʫʯʥʫʶ ʟʘʧʫʩʢʘʪʴ ʢʘʤʝʨʫ ʜʣʷ ʟʘʭʚʘʪʘ ʠʟʦʙʨʘʞʝʥʠʡ. 

 

Micasense RedEdge 

 

Micasense RedEdge ʠʤʝʝʪ 5 ʧʦʣʦʩ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 4 ʥʘ SEQUOIA), ʠ, ʢʨʦʤʝ ʪʦʛʦ, ʠʭ 

ʜʣʠʥʘ ʚʦʣʥʳ ʤʦʞʝʪ ʙʳʪʴ ʥʘʩʪʨʦʝʥʘ. ʂʦʣʠʯʝʩʪʚʦ ʠʥʪʝʨʬʝʡʩʦʚ ʧʦʟʚʦʣʷʝʪ ʧʦʣʥʦʩʪʴʶ 

ʫʧʨʘʚʣʷʪʴ ʟʘʧʫʩʢʦʤ ʢʘʤʝʨʳ ʣʶʙʳʤ ʘʚʪʦʧʠʣʦʪʦʤ. 

ʈʘʟʤʝʨ ʠ ʚʝʩ ʢʘʤʝʨʳ ʥʝ ʜʦʣʞʥʳ ʚʳʟʳʚʘʪʴ ʙʝʩʧʦʢʦʡʩʪʚʘ ʚ ʩʚʷʟʠ ʩ ʧʨʝʜʧʦʣʘʛʘʝʤʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʧʦʣʝʟʥʦʡ ʥʘʛʨʫʟʢʠ ʧʣʘʪʬʦʨʤʳ. 

 

                                                 
7 https://en.wikipedia.org/wiki/Multispectral_image, https://en.wikipedia.org/wiki/Red_edge  
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3.2.5 SAR (ʨʘʜʘʨ ʩ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʡ ʘʧʝʨʪʫʨʦʡ) 

 

ʈʘʜʠʦʣʦʢʘʪʦʨ ʩ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʡ ʘʧʝʨʪʫʨʦʡ ï ʵʪʦ ʭʦʨʦʰʦ ʟʘʨʝʢʦʤʝʥʜʦʚʘʚʰʘʷ ʩʝʙʷ 

ʪʝʭʥʠʢʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ. ʈʘʜʠʦʣʦʢʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʧʝʨʝʜʘʝʪ ʯʘʩʪʦʪʥʦ-

ʤʦʜʫʣʠʨʦʚʘʥʥʳʝ ʠʤʧʫʣʴʩʳ ʩ ʚʳʩʦʢʦʡ ʵʥʝʨʛʠʝʡ ʥʘ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʝ. ʆʙʨʘʪʥʳʝ ʨʘʩʩʝʷʥʥʳʝ 

ʵʭʦ-ʩʠʛʥʘʣʳ ʧʨʠʥʠʤʘʶʪʩʷ ʦʙʨʘʪʥʦ ʨʘʜʘʨʦʤ ʠ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʧʘʤʷʪʠ. ʄʘʣʘʷ ʜʣʠʥʘ ʘʥʪʝʥʥʳ, 

ʠʩʧʦʣʴʟʫʝʤʘʷ ʚ ʩʠʩʪʝʤʘʭ SAR, ʛʘʨʘʥʪʠʨʫʝʪ ʦʩʚʝʱʝʥʠʝ ʢʘʞʜʦʡ ʪʦʯʢʠ ʥʘ ʟʝʤʣʝ ʪʳʩʷʯʘʤʠ 

ʠʤʧʫʣʴʩʦʚ. ɿʘʭʚʘʯʝʥʥʳʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʟʘʪʝʤ ʦʙʨʘʙʦʪʘʥʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 2D ʠʣʠ 3D 

ʠʟʦʙʨʘʞʝʥʠʡ ʩ ʚʳʩʦʢʠʤ ʨʘʟʨʝʰʝʥʠʝʤ ʨʝʣʴʝʬʘ8. 

ʊʝʭʥʦʣʦʛʠʠ SAR ʠʤʝʶʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ TRL, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʢʦʩʤʠʯʝʩʢʠʤ ʠ ʦʙʦʨʦʥʥʳʤ ʩʝʢʪʦʨʘʤʠ, ʭʦʪʷ ʚ ʢʘʯʝʩʪʚʝ ʩʧʫʪʥʠʢʦʚʳʭ ʩʠʩʪʝʤ, ʘ ʥʝ ʢʘʢ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʩʠʩʪʝʤʳ RPAS. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʳʧʦʣʥʝʥʥʳʝ ʜʣʷ ʵʪʦʛʦ ʨʘʙʦʯʝʛʦ ʧʘʢʝʪʘ ʧʨʦʝʢʪʘ 

MOMIT, ʚʝʨʥʫʣʠ ʪʦʣʴʢʦ ʦʜʠʥ ʨʝʟʫʣʴʪʘʪ ʨʘʜʘʨʘ SAR, ʧʦʜʭʦʜʷʱʝʛʦ ʜʣʷ RPAS, ʠ ʜʦʩʪʫʧʥʳ 

ʢʦʤʤʝʨʯʝʩʢʠ, ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʪʦʨʦʛʦ ʧʨʠʚʝʜʝʥʳ ʥʠʞʝ. 

ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʟ-ʟʘ ʙʶʜʞʝʪʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʚʳʩʦʢʘʷ 

ʩʪʦʠʤʦʩʪʴ SAR ʜʣʷ ʩʠʩʪʝʤ RPAS ʠ ʢʦʥʢʨʝʪʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʨʝʞʠʤʫ ʧʦʣʝʪʘ ʠ ʚʳʩʦʪʝ 

ʧʦʣʝʪʘ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʘʥʘʣʠʟʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʠʟ ʜʘʥʥʳʭ SAR, ʚ ʧʨʦʝʢʪʝ MOMIT ʙʫʜʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʦʣʴʢʦ ʩʧʫʪʥʠʢʦʚʳʝ SAR-ʩʠʩʪʝʤʳ ʢʦʪʦʨʳʝ ʙʳʣʠ ʥʘ ʨʘʩʩʤʦʪʨʝʥʠʠ. 

 

ʈʘʜʠʦʣʦʢʘʮʠʦʥʥʘʷ ʩʪʘʥʮʠʷ Aero  

 

SAR Aero ʨʘʟʨʘʙʘʪʳʚʘʝʪ, ʠʥʞʝʥʝʨʦʚ, ʧʨʦʜʘʝʪ ʠ ʠʥʪʝʛʨʠʨʫʝʪ ʢʦʤʧʘʢʪʥʳʝ ʙʦʨʪʦʚʳʝ 

ʩʠʩʪʝʤʳ ʨʘʜʠʦʣʦʢʘʪʦʨʦʚ ʩ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʡ ʘʧʝʨʪʫʨʦʡ (SAR) ʧʦ ʢʦʤʤʝʨʯʝʩʢʦʡ ʮʝʥʝ. ʕʪʦ 

ʜʝʣʘʝʪ ʩʠʩʪʝʤʳ SAR ʧʦʜʭʦʜʷʱʠʤʠ ʜʣʷ ʧʠʣʦʪʠʨʫʝʤʳʭ ʠ ʙʝʩʧʠʣʦʪʥʳʭ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʭ 

ʠʣʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʤʠʩʩʠʡ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʚ ʉʐɸ9. SAR Aero ʫʪʚʝʨʞʜʘʝʪ, 

ʯʪʦ ʧʨʦʠʟʚʝʣʘ SAR ʩ ʥʠʟʢʦʡ ʧʣʦʱʘʜʴʶ ʦʩʥʦʚʘʥʠʷ ʩ ʨʘʟʤʝʨʘʤʠ 18,5 x 11,4 x 14,2 ʩʤ ʠ ʚʝʩʦʤ 

ʚʩʝʛʦ 1,8 ʢʛ. ʈʝʢʣʘʤʠʨʫʝʤʦʝ ʨʘʟʨʝʰʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 0,3 ʜʦ 3 ʤʝʪʨʦʚ ʠ ʨʘʙʦʯʠʡ ʜʠʘʧʘʟʦʥ 

1-1010 ʢʤ. 

 

3.2.6 ʉʠʩʪʝʤʳ LIDAR 

 

ʅʘ ʨʳʥʢʝ ʠʤʝʝʪʩʷ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʜʦʩʪʫʧʥʳʭ ʩʠʩʪʝʤ LIDAR, ʢʦʪʦʨʳʝ ʣʝʛʢʦ 

ʜʦʩʪʫʧʥʳ ʜʣʷ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʮʝʥʘʨʠʷʭ ʧʨʝʠʤʫʱʝʩʪʚʦ 

ʩʠʩʪʝʤ LIDAR ʥʘʜ ʬʦʪʦʛʨʘʤʤʝʪʨʠʝʡ ʜʣʷ ʥʘʟʝʤʥʦʡ ʩʲʝʤʢʠ ï ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʩʧʦʟʥʘʚʘʪʴ 

ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʣʘʟʝʨʥʳʝ ʦʪʨʘʞʝʥʠʷ ʚ ʩʠʛʥʘʣʝ. ʕʪʘ ʦʩʦʙʝʥʥʦʩʪʴ ʩʢʘʥʝʨʦʚ LIDAR ʦʩʦʙʝʥʥʦ 

ʧʦʣʝʟʥʘ ʚ ʩʮʝʥʘʨʠʷʭ, ʛʜʝ ʜʝʨʝʚʴʷ ʠʣʠ ʢʫʩʪʳ ʧʦʢʨʳʚʘʶʪ ʟʝʤʣʶ. ʌʘʢʪʠʯʝʩʢʠ, ʩʧʦʩʦʙʥʦʩʪʴ 

ʬʠʣʴʪʨʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʚʦʟʚʨʘʱʘʝʤʳʭ ʟʥʘʯʝʥʠʡ ʠʟ LIDAR ʧʦʟʚʦʣʷʝʪ ʦʪʣʠʯʠʪʴ ʦʪʨʘʞʝʥʠʝ 

ʟʝʤʣʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʭʦʨʦʰʝʡ ʤʦʜʝʣʠ ʟʝʤʣʠ. 

 

                                                 
8 http://ieeexplore.ieee.org/document/4142964/  
9 http://saraero.com/about/ 
10 http://saraero.com/store/radar-electronics/ 
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ʈʠʩʫʥʦʢ 3-5 ɺʠʟʫʘʣʠʟʘʮʠʷ ʵʥʝʨʛʠʠ ʣʘʟʝʨʘ ʧʦ ʚʳʩʦʪʝ ʜʝʨʝʚʴʝʚ11 

 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʠʞʝ ʧʨʦʜʫʢʪʳ ʯʘʩʪʦ ʦʩʥʦʚʘʥʳ ʥʘ ʩʫʱʝʩʪʚʫʶʱʝʡ ʪʝʭʥʦʣʦʛʠʠ 

ʩʢʘʥʝʨʘ LIDAR (ʥʘʧʨʠʤʝʨ, Velodyne LIDARS) ʠ ʯʘʩʪʦ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʝʱʝ ʦʜʠʥ ʫʨʦʚʝʥʴ 

ʘʧʧʘʨʘʪʥʦʛʦ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʜʣʷ ʩʚʷʟʠ, ʪʦʯʥʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʠʣʠ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ). 

 

Routescene LidarPod 

 

Routescene LidarPod ʦʩʥʦʚʘʥ ʥʘ Velodyne HDL-32e LIDAR. ʆʙʱʠʡ ʚʝʩ ʧʦʣʝʟʥʦʡ 

ʥʘʛʨʫʟʢʠ ʩʦʩʪʘʚʣʷʝʪ 2,8 ʢʛ ʩ ʨʘʟʤʝʨʘʤʠ 320 ʤʤ ʠ ʜʠʘʤʝʪʨʦʤ 100 ʤʤ. ʅʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ 

ʩʦʩʪʘʚʣʷʝʪ 12-50 ɺ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ, ʘ ʪʠʧʠʯʥʘʷ ʤʦʱʥʦʩʪʴ - 28 ɺʪ. LidarPod ʧʦʩʪʘʚʣʷʝʪʩʷ 

ʩ ʧʣʘʚʥʦʡ ʠʥʝʨʮʠʘʣʴʥʦʡ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ GNSS, ʚʢʣʶʯʘʷ ʩʠʩʪʝʤʫ RTK (Real-Time 

Kinematics). ʈʝʢʣʘʤʠʨʫʝʤʳʝ ʬʫʥʢʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3-6. 

 
ʊʘʙʣʠʮʘ 3-6 ï ʇʘʨʘʤʝʪʨʳ LidarPod 

 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ 

Horizontal Position Accuracy (with RTK)  0.008 m  

Vertical Position Accuracy (with RTK)  0.015 m  

Roll and Pitch Accuracy  0.15°  

Heading Accuracy  0.07° (with 2 m GNSS antenna spacing)  

Internal Filter Rate  1000 Hz  

Output Data rate  up to 100 Hz  

 

 

ɼʘʪʯʠʢ LIDAR ʥʘ ʙʦʨʪʫ LidarPod ʠʤʝʝʪ ʜʘʣʴʥʦʩʪʴ ʜʦ 100 ʤʝʪʨʦʚ (ʤʠʥʠʤʘʣʴʥʳʡ 

ʜʠʘʧʘʟʦʥ Velodyne HDL-32e ʩʦʩʪʘʚʣʷʝʪ 1 ʤʝʪʨ). ʆʥ ʬʠʢʩʠʨʫʝʪ ʜʦ 700 000 ʪʦʯʝʢ ʚ ʩʝʢʫʥʜʫ 

ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʚʘ ʚʦʟʚʨʘʱʘʝʤʳʭ ʟʥʘʯʝʥʠʷ (ʩʘʤʳʡ ʩʠʣʴʥʳʡ ʠ ʧʦʩʣʝʜʥʠʡ ʚʦʟʚʨʘʪ) ʚ ʨʝʞʠʤʝ 

ʜʚʦʡʥʦʛʦ ʚʦʟʚʨʘʪʘ.  

                                                 
11 https://earthobservatory.nasa.gov/Features/ForestCarbon/page5.php  
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ɻʦʨʠʟʦʥʪʘʣʴʥʦʝ ʧʦʣʝ ʟʨʝʥʠʷ LidarPod ʩʦʩʪʘʚʣʷʝʪ 41 ʛʨʘʜʫʩ. 

 

Phoenix Ranger-UAV 

 

Phoenix Ranger-UAV ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʪʷʞʝʣʳʤ ʨʝʰʝʥʠʝʤ LIDAR, ʦʭʚʘʪʳʚʘʝʤʳʤ ʚ 

ʵʪʦʤ ʨʘʟʜʝʣʝ ʚʝʩʦʤ 5,44 ʢʛ ʠ ʛʘʙʘʨʠʪʘʤʠ 308 ʭ 180 ʭ 129 ʤʤ ʜʣʷ ʜʘʪʯʠʢʘ ʠ 161 ʭ 118 ʭ 96 ʤʤ 

ʜʣʷ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ʇʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 90 ɺʪ ʧʨʠ 12-28 ɺ. 

ʇʦʜʦʙʥʦ LidarPod, ʵʪʘ ʩʠʩʪʝʤʘ ʦʩʥʘʱʝʥʘ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ. ʊʦʯʥʦʩʪʴ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 1 ʩʤ + 1 ppm ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ. 

ɼʘʪʯʠʢ LIDAR ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʦ 920 ʤ ʜʠʘʧʘʟʦʥʘ ʧʨʠ 60% ʦʪʨʘʞʘʪʝʣʴʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ (ʤʠʥʠʤʘʣʴʥʳʡ ʜʠʘʧʘʟʦʥ ʜʣʷ ʵʪʦʡ ʩʠʩʪʝʤʳ ʩʦʩʪʘʚʣʷʝʪ 3 ʤʝʪʨʘ). ʆʥ ʩʧʦʩʦʙʝʥ 

ʟʘʭʚʘʪʳʚʘʪʴ ʜʦ 500 000 ʪʦʯʝʢ ʠʟʤʝʨʝʥʠʷ ʚ ʩʝʢʫʥʜʫ. Ranger-UAV ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦ 7 

ʚʦʟʚʨʘʪʦʚ ʟʘ ʦʜʠʥ ʠʤʧʫʣʴʩ. 

 

Phoenix Scout 

 

Phoenix Scout ï ʵʪʦ ʩʠʩʪʝʤʘ 1,65 ʢʛ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʩʢʘʥʝʨʝ Velodyne Puck LIDAR. 

ʀʤʝʷ ʨʘʟʤʝʨʳ 160 x 116 x 116 ʤʤ, ʵʪʦ ʩʘʤʘʷ ʤʘʣʝʥʴʢʘʷ ʠ ʩʘʤʘʷ ʣʝʛʢʘʷ ʩʠʩʪʝʤʘ, ʦʧʠʩʘʥʥʘʷ 

ʚ ʵʪʦʤ ʨʘʟʜʝʣʝ.ʉʠʩʪʝʤʘ ʥʘʚʠʛʘʮʠʠ ʠʤʝʝʪ ʩʭʦʞʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩ ʪʦʡ, ʯʪʦ ʙʳʣʘ ʧʦʢʨʳʪʘ 

ʩʠʩʪʝʤʦʡ Phoenix Ranger-UAV ʩ ʪʦʯʥʦʩʪʴʶ ʧʦʣʦʞʝʥʠʷ 1 ʩʤ + 1 ppm ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ 

RMS.Velodyne Puck LIDAR ʠʤʝʝʪ ʜʘʣʴʥʦʩʪʴ ʜʦ 120 ʤʝʪʨʦʚ. ʇʦʜʦʙʥʦ Velodyne HDL-32e, ʦʥ 

ʤʦʞʝʪ ʚʳʚʦʜʠʪʴ ʜʦ 2 ʚʦʟʚʨʘʪʦʚ ʟʘ ʠʤʧʫʣʴʩ ʠ ʧʨʦʠʟʚʦʜʠʪʴ ʜʦ 600 000 ʪʦʯʝʢ ʚ ʩʝʢʫʥʜʫ (ʚ 

ʨʝʞʠʤʝ ʜʚʦʡʥʦʛʦ ʚʦʟʚʨʘʪʘ). ɺʝʨʪʠʢʘʣʴʥʦʝ ʧʦʣʝ ʟʨʝʥʠʷ ʵʪʦʡ ʩʠʩʪʝʤʳ ʩʦʩʪʘʚʣʷʝʪ 30 

ʛʨʘʜʫʩʦʚ (ʦʪ + 15,0 Á ʜʦ -15,0 °). 
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3.3 ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ RPAS ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ 
 

3.3.1 ɸʚʪʦʧʠʣʦʪʳ 

 

ɸʚʪʦʧʠʣʦʪʳ ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʣʶʙʦʡ ʩʠʩʪʝʤʳ ʧʦʣʝʪʘ, ʧʦʩʢʦʣʴʢʫ 

ʦʥʠ ʫʧʨʘʚʣʷʶʪ ʩʦʩʪʦʷʥʠʝʤ ʩʘʤʦʣʝʪʘ, ʦʙʨʘʙʘʪʳʚʘʶʪ ʩʪʘʙʠʣʠʟʘʮʠʶ ʠ ʠʥʪʝʨʧʨʝʪʠʨʫʶʪ 

ʟʘʧʨʦʩʳ ʦʧʝʨʘʪʦʨʘ ʠ ʧʨʝʦʙʨʘʟʫʶʪ ʠʭ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʜʝʡʩʪʚʠʝ (ʥʘʧʨʠʤʝʨ, ʠʟʤʝʥʝʥʠʝ 

ʚʳʩʦʪʳ, ʩʢʦʨʦʩʪʠ, ʫʛʣʘ ʠ ʪ. ʜ.). 

ɺʩʝ ʢʦʤʤʝʨʯʝʩʢʠʝ ʘʚʪʦʧʠʣʦʪʳ ʦʩʥʘʱʝʥʳ ʥʝʩʢʦʣʴʢʠʤʠ ʨʝʞʠʤʘʤʠ ʧʦʣʝʪʘ: 

¶ ʈʝʞʠʤʳ ʫʧʨʘʚʣʝʥʠʷ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ï ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʷʤʦʝ ʫʧʨʘʚʣʝʥʠʝ 

ʪʷʛʦʡ ʠ ʩʢʦʨʦʩʪʴʶ ʚʨʘʱʝʥʠʷ (ʩʢʦʨʦʩʪʴ ʠʣʠ ʘʢʨʦʙʘʪʠʯʝʩʢʠʡ ʨʝʞʠʤ) ʠʣʠ ʫʛʣʳ (ʨʝʞʠʤ 

ʦʨʠʝʥʪʘʮʠʠ) ʚʦʢʨʫʛ ʚʩʝʭ ʦʩʝʡ 

¶ ʈʝʞʠʤʳ ʫʧʨʘʚʣʝʥʠʷ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ï ʧʦʟʚʦʣʷʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʢʦʨʦʩʪʴ ʥʘʙʦʨʘ 

ʚʳʩʦʪʳ ʠ ʧʦʚʦʨʦʪ ʥʘ ʟʝʤʣʝ 

¶ ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʨʝʞʠʤ ï ʧʦʟʚʦʣʷʝʪ ʣʝʪʘʪʝʣʴʥʦʤʫ ʘʧʧʘʨʘʪʫ ʣʝʪʘʪʴ ʧʦ ʟʘʨʘʥʝʝ 

ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʧʫʪʠ ʠʣʠ ʧʫʪʝʚʳʤ ʪʦʯʢʘʤ (ʪʨʝʙʫʝʪʩʷ GPS ʠʣʠ ʜʨʫʛʘʷ ʩʠʩʪʝʤʘ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ) 

¶ ɸʚʪʦʥʦʤʥʳʡ ʨʝʞʠʤ ï ʩʠʩʪʝʤʘ ʚʳʯʠʩʣʷʝʪ ʪʨʘʝʢʪʦʨʠʶ ʧʦʣʝʪʘ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʥʘ 

ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʜʘʪʯʠʢʦʚ. ʕʪʦʪ ʨʝʞʠʤ ʠʤʝʝʪ ʥʠʟʢʠʡ 

TRL ʠ ʦʙʳʯʥʦ ʥʝʜʦʩʪʫʧʝʥ ʚ ʢʦʤʤʝʨʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ 

 

ɸʚʪʦʧʠʣʦʪ Veronte 

 

Embenton Veronte Autopilot ï ʵʪʦ ʚʳʩʦʢʦʥʘʜʝʞʥʘʷ ʩʠʩʪʝʤʘ ʘʚʠʦʥʠʢʠ ʧʦʚʳʰʝʥʥʦʡ 

ʥʘʜʝʞʥʦʩʪʠ ʜʣʷ ʨʘʩʰʠʨʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ RPAS, ʥʘʩʪʨʘʠʚʘʝʤʘʷ ʠ ʧʦʜʜʝʨʞʠʚʘʶʱʘʷ 

ʤʥʦʞʝʩʪʚʦ ʧʦʣʝʟʥʳʭ ʥʘʛʨʫʟʦʢ ʠ ʧʝʨʠʬʝʨʠʡʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʊʘʙʣʠʮʘ 3-7 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʚʦʜʢʫ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ ʩʠʩʪʝʤʳ. 

 
ʊʘʙʣʠʮʘ 3-7 ï ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ Veronte Autopilot 

 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ 

Interfaces  1x I2C, 1x UART, 2x CAN Bus, 1x RS232, 1x RS485  

PWM  Up to 16  

Power supply  2 x (6.5 - 36V) DC, 8 - 18 W  

GNSS positioning  Dual GNSS, RTK & RTCM, GLONASS  

Platform types  Multirotors, Planes, VTOL etc.  

Dimensions and weight  65 x 38 x 65 mm, 190 g (90 g without enclosure)  

 

 

ʆʯʝʚʠʜʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ Veronte Autopilot ʥʘʜ Pixhawk 2 (ʩʤ. ʥʠʞʝ) ʷʚʣʷʝʪʩʷ 

ʙʝʟʦʧʘʩʥʦʩʪʴ (ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʪʨʦʡʥʳʝ ʠʣʠ 

ʯʝʪʳʨʝʭʢʨʘʪʥʳʝ ʨʝʟʝʨʚʥʳʝ ʩʠʩʪʝʤʳ) ʠ ʢʦʥʢʨʝʪʥʳʝ ʩʝʨʪʠʬʠʢʘʪʳ (ʘʚʪʦʧʠʣʦʪ Veronte 

ʚʳʧʦʣʥʷʝʪ, ʩʨʝʜʠ ʧʨʦʯʠʭ, DO-178C ï ʩʦʦʙʨʘʞʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚ 

ʩʝʨʪʠʬʠʢʘʮʠʠ ʙʦʨʪʦʚʳʭ ʩʠʩʪʝʤ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ï standard12) 

 

 

 

 

                                                 
12 https://products.embention.com/veronte/uav-autopilot 
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ɸʚʪʦʧʠʣʦʪ Pixhawk 2 

 

Pixhawk 2 ï ʘʚʪʦʧʠʣʦʪ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ ʩ ʪʨʦʡʥʳʤ ʠʟʙʳʪʦʯʥʳʤ 

ʀʥʝʨʮʠʦʥʥʳʤ ʠʟʤʝʨʠʪʝʣʴʥʳʤ ʙʣʦʢʦʤ (IMU). ʇʨʝʠʤʫʱʝʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʰʝʥʠʷ ʩ 

ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ - ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʷʪʴ ʠʩʭʦʜʥʳʡ ʢʦʜ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʬʫʥʢʮʠʡ ʩʠʩʪʝʤʳ (ʥʘʧʨʠʤʝʨ, ʜʣʷ ʚʥʫʪʨʝʥʥʝʡ ʥʘʚʠʛʘʮʠʠ).ɺ ʪʘʙʣʠʮʝ 3-8 

ʧʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ Pixhawk 2. 

 

ʊʘʙʣʠʮʘ 3-8 ï ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʘʚʪʦʧʠʣʦʪʘ Pixhawk 213 

 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ 

Processor  
32bit STM32F427 Cortex M4, 168 MHz, 256 KB RAM, 2 MB Flash, 32 bit STM32F103 

failsafe co-processor  
Interfaces  5x UART, 2x CAN, S.BUS, Spektrum DSM, PPM, RSSI, I2C, SPI  
PWM  8 PWM channels with failsafe and manual override, 6 auxiliary.  

Power supply  
Triple redundant (power module input at 4.8-5.4V), Servo rail input (4.8V to 5.4V), USB 

power input (4.8V to 5.4V)  
GNSS positioning  Here+ RTK ready GNSS system  
Platform type  Multi -rotors, Planes, VTOL etc.  
Dimensions and 

weight  
95 x 45 x 30 mm, 75 g (including enclosure)  

 

 

ʅʠʟʢʘʷ ʮʝʥʘ ʵʪʦʛʦ ʨʝʰʝʥʠʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʪʳʩʷʯʘʤʠ ʣʝʪʥʳʭ ʯʘʩʦʚ, ʚʳʧʦʣʥʷʝʤʳʭ 

ʩʦʦʙʱʝʩʪʚʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʤʝʶʱʝʛʦʩʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ Pixhawk 2 

(ArduCopter ʠ Px4), ʜʝʣʘʝʪ ʝʛʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʘʚʪʦʧʠʣʦʪʦʤ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʚ ʩʠʩʪʝʤʫ. 

ʇʦʪʝʥʮʠʘʣʴʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Pixhawk 2 ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʫʯʘʩʪʠʷ ʚ 

ʪʝʩʪʠʨʦʚʘʥʠʠ ʬʦʨʤʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ 

ʦʪʩʫʪʩʪʚʠʝ ʩʝʨʪʠʬʠʢʘʮʠʠ. 

 

3.3.2 ʉʠʩʪʝʤʳ ʫʢʣʦʥʝʥʠʷ ʦʪ ʦʙʲʝʢʪʦʚ 

 

ʅʘ ʤʦʤʝʥʪ ʥʘʧʠʩʘʥʠʷ ʵʪʦʛʦ ʦʪʯʝʪʘ ʥʘ ʨʳʥʢʝ ʥʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʘʚʪʦʥʦʤʥʦʡ 

ʩʠʩʪʝʤʳ ʠʟʙʝʛʘʥʠʷ ʦʙʲʝʢʪʦʚ. Terabee ʚʳʧʫʩʢʘʝʪ ʨʝʰʝʥʠʝ TeraRanger Tower, ʢʦʪʦʨʦʝ 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʙʘʟʦʚʦʝ ʫʢʣʦʥʝʥʠʝ ʦʙʲʝʢʪʘ ʜʣʷ ʘʚʪʦʧʠʣʦʪʘ Pixhawk 2 (ʩ ʧʨʦʰʠʚʢʦʡ 

ArduCopter). ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʜʘʪʯʠʢʘ ʪʦʢʘ ʦʙʲʝʢʪʳ ʩ ʰʠʨʠʥʦʡ ʙʦʣʝʝ 1,44 ʤʝʪʨʘ (ʜʘʣʝʝ 

ʥʘʟʳʚʘʝʤʳʝ ʩʣʝʧʳʝ ʧʷʪʥʘ) ʤʦʛʫʪ ʙʳʪʴ ʥʘʜʝʞʥʦ ʦʙʥʘʨʫʞʝʥʳ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʜʘʪʯʠʢʘ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ 2 ʤʝʪʨʦʚ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 3-6. 

 

                                                 
13 http://www.proficnc.com,https://pixhawk.org/modules/pixhawk2 
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ʈʠʩʫʥʦʢ 3-6 ɺʠʟʫʘʣʠʟʘʮʠʷ ʧʦʢʨʳʪʠʷ TeraRanger Tower ʥʘ ʨʘʩʩʪʦʷʥʠʷʭ ʜʦ 2 ʤ 

 

ʆʧʳʪ Terabee ʚ ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʜʘʪʯʠʢʦʚ, ʫʧʨʘʚʣʝʥʠʷ ʨʦʙʦʪʘʤʠ ʠ ʥʘʚʠʛʘʮʠʠ 

ʧʦʟʚʦʣʠʣ ʨʘʟʨʘʙʦʪʘʪʴ ʩʦʚʨʝʤʝʥʥʫʶ ʥʘʜʝʞʥʫʶ ʩʠʩʪʝʤʫ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʨʝʧʷʪʩʪʚʠʡ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʧʝʨʘʮʠʡ ʠ ʧʝʨʩʦʥʘʣʘ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʩʠʩʪʝʤʘ ʪʘʢʞʝ ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʩʠʩʪʝʤʳ ʚʥʫʪʨʝʥʥʝʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʦʪʢʘʟʘ ʦʪ 

GPS. 
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4 ʉʧʫʪʥʠʢʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʘʢʪʠʚʦʚ 
 

ɺ ʯʘʩʪʠ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ɿʝʤʣʝʡ ʉʧʫʪʥʠʢʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʣʘʩʴ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʧʨʠʤʝʥʝʥʠʷ. ʅʘ 

ʩʘʤʦʤ ʜʝʣʝ, ʝʩʣʠ ʚʝʨʥʦ, ʯʪʦ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʦʩʪʫʧʥʳ ʥʦʚʳʝ ʩʧʫʪʥʠʢʦʚʳʝ 

ʧʣʘʪʬʦʨʤʳ, ʥʦʚʳʝ ʜʘʪʯʠʢʠ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʨʘʟʨʝʰʝʥʠʝʤ ʠ ʥʦʚʳʝ ʩʧʫʪʥʠʢʦʚʳʝ 

ʛʨʫʧʧʠʨʦʚʢʠ (ʩʦʟʚʝʟʜʠʷ) ʩ ʤʝʥʴʰʠʤ ʚʨʝʤʝʥʝʤ ʧʦʚʪʦʨʥʦʛʦ ʧʦʩʝʱʝʥʠʷ, ʦʪʢʨʳʚʘʶʪʩʷ ʥʦʚʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʫʪʥʠʢʦʚʳʭ ʜʘʥʥʳʭ ʧʨʦʛʨʘʤʤʦʡ Copernicus, ʢʦʪʦʨʘʷ 

ʩʦʢʨʘʪʠʣʘ ʜʣʷ ʥʫʣʝʚʳʭ ʟʘʪʨʘʪʳ ʥʘ ʜʘʥʥʳʝ ʚ ʩʨʝʜʥʝʤ ʨʘʟʨʝʰʝʥʠʠ. 

ʇʨʦʛʨʘʤʤʘ Copernicus ʙʳʣʘ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʘ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʩʣʫʞʙ Copernicus ʠ ʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɺ ʯʘʩʪʥʦʩʪʠ, Copernicus ʦʙʩʣʫʞʠʚʘʝʪʩʷ 

ʥʘʙʦʨʦʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʧʫʪʥʠʢʦʚ (ʩʝʤʝʡʩʪʚ Sentinel) ʠ ʥʝʢʦʪʦʨʳʤʠ ʤʠʩʩʠʷʤʠ. ʉ 

ʤʦʤʝʥʪʘ ʟʘʧʫʩʢʘ Sentinel-1A ʚ 2014 ʛʦʜʫ ɽʚʨʦʧʝʡʩʢʠʡ ʩʦʶʟ ʧʨʠʚʝʣ ʚ ʜʝʡʩʪʚʠʝ ʧʨʦʮʝʩʩ 

ʨʘʟʤʝʱʝʥʠʷ ʩʦʟʚʝʟʜʠʷ ʧʦʯʪʠ 20 ʩʧʫʪʥʠʢʦʚ ʥʘ ʦʨʙʠʪʝ ʜʦ 2030 ʛʦʜʘ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʚʦʟʤʦʞʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ Copernicus ʚ ʤʦʥʠʪʦʨʠʥʛʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʉʨʝʜʥʝʝ ʨʘʟʨʝʰʝʥʠʝ ʜʘʥʥʳʭ Sentinel ʥʝ ʚʩʝʛʜʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤ ʜʣʷ 

ʤʦʥʠʪʦʨʠʥʛʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʦʙʳʯʥʦ ʪʨʝʙʫʝʪʩʷ ʦʯʝʥʴ 

ʚʳʩʦʢʘʷ ʜʝʪʘʣʴʥʦʩʪʴ. ɺʦ ʚʩʷʢʦʤ ʩʣʫʯʘʝ, ʚʦʟʤʦʞʥʦʩʪʴ ʩʚʦʙʦʜʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʩʧʫʪʥʠʢʦʚʳʤ 

ʜʘʥʥʳʤ ʧʦʟʚʦʣʠʣʘ ʨʘʟʨʘʙʦʪʘʪʴ ʥʦʚʦʝ ʧʨʠʣʦʞʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʠ ʜʦʨʘʙʦʪʘʪʴ ʝʛʦ ʫʞʝ 

ʚ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʦʤ ʚʠʜʝ. 

ɼʚʘ ʦʩʥʦʚʥʳʭ ʢʣʘʩʩʘ ʩʧʫʪʥʠʢʦʚʳʭ ʜʘʪʯʠʢʦʚ, ʧʦʣʝʟʥʳʭ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʞʝʣʝʟʥʳʭ 

ʜʦʨʦʛ ʠ ʚ ʮʝʣʦʤ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, - ʵʪʦ ʧʘʩʩʠʚʥʳʡ ʜʘʪʯʠʢ ʠ ʘʢʪʠʚʥʳʝ 

ʜʘʪʯʠʢʠ: ʪʝʭʥʦʣʦʛʠʠ, ʩʦʚʝʨʰʝʥʥʦ ʨʘʟʥʳʝ ʠ ʩʧʦʩʦʙʥʳʝ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʨʘʟʣʠʯʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʟʚʦʣʷʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʧʨʠʣʦʞʝʥʠʡ. 

ʊʝʨʤʠʥ çʇʘʩʩʠʚʥʳʡ ʜʘʪʯʠʢè ʦʪʥʦʩʠʪʩʷ ʢ ʜʘʪʯʠʢʫ, ʩʧʦʩʦʙʥʦʤʫ ʟʘʭʚʘʪʳʚʘʪʴ 

ʵʣʝʢʪʨʦʦʧʪʠʯʝʩʢʠʝ ʠʣʠ ʧʨʦʩʪʦ ʦʧʪʠʯʝʩʢʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʚʦʣʥʳ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ ʠ / 

ʠʣʠ ʠʟʣʫʯʘʝʤʦʝ ʠʥʬʨʘʢʨʘʩʥʦʝ ʠʟʣʫʯʝʥʠʝ, ʦʪʨʘʞʘʝʤʦʝ ʠʣʠ ʠʟʣʫʯʘʝʤʦʝ ʦʙʲʝʢʪʘʤʠ ʥʘ ʟʝʤʣʝ. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʢʦʤʤʝʨʯʝʩʢʠʭ ʦʧʪʠʯʝʩʢʠʭ ʩʧʫʪʥʠʢʦʚʳʭ ʩʠʩʪʝʤ, ʜʦʩʪʫʧʥʳʭ ʠ 

ʢʦʤʤʝʨʯʝʩʢʠʭ: ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ - Landsat, Pl®iades, DigitalGlobe (GeoEye ʠ WorldView), ʘ 

ʪʘʢʞʝ ʜʘʪʯʠʢʠ Copernicus Sentinel 2. ʏʪʦ ʢʘʩʘʝʪʩʷ ʘʢʪʠʚʥʳʭ ʜʘʪʯʠʢʦʚ, ʦʧʪʠʯʝʩʢʠʝ / 

ʪʝʧʣʦʚʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʦʙʳʯʥʦ ʣʝʛʢʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʠʟʦʙʨʘʞʝʥʠʝ, ʢʦʪʦʨʦʝ 

ʧʦʷʚʣʷʝʪʩʷ ʢʘʢ ʩʪʘʥʜʘʨʪʥʘʷ ʬʦʪʦʛʨʘʬʠʷ, ʠ ʧʦʵʪʦʤʫ ʦʩʦʙʝʥʥʦ ʫʢʘʟʳʚʘʶʪʩʷ, ʢʦʛʜʘ ʪʨʝʙʫʝʪʩʷ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ / ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʦʙʲʝʢʪʦʚ ʠ ʠʟʤʝʥʝʥʠʡ. 

ʊʝʨʤʠʥ ɸʢʪʠʚʥʳʝ ʜʘʪʯʠʢʠ ʦʙʳʯʥʦ ʦʪʥʦʩʷʪʩʷ ʢ ʜʘʥʥʳʤ SAR (ʩʠʥʪʝʪʠʯʝʩʢʘʷ 

ʘʧʝʨʪʫʨʘ). ɸʢʪʠʚʥʦʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʘʪʯʠʢ ʛʝʥʝʨʠʨʫʝʪ ʠʟʣʫʯʝʥʠʝ ʠ ʩʦʙʠʨʘʝʪ ʩʠʛʥʘʣ, 

ʦʪʨʘʞʝʥʥʳʡ ʦʩʚʝʱʝʥʥʦʡ ʦʙʣʘʩʪʴʶ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʠʥʪʝʨʝʩ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʵʪʠ 

ʜʘʪʯʠʢʠ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʜʝʥʴ ʠ ʥʦʯʴ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ. ʀʟʦʙʨʘʞʝʥʠʷ, 

ʩʦʙʨʘʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʘʢʪʠʚʥʳʭ ʜʘʪʯʠʢʦʚ, ʩʣʦʞʥʝʝ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʢʘʢ ʠʥʬʦʨʤʘʮʠʶ, 

ʩʦʜʝʨʞʘʱʫʶʩʷ ʢʘʢ ʚ ʘʤʧʣʠʪʫʜʝ, ʪʘʢ ʠ ʚ ʬʘʟʦʚʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʠʛʥʘʣʘ. ʇʦʵʪʦʤʫ ʜʘʥʥʳʝ 

SAR ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʙʦʪʘʪʴ, ʯʪʦʙʳ ʠʟʚʣʝʯʴ ʧʦʥʷʪʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʢʦʪʦʨʘʷ, 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʤʦʛʣʘ ʙʳ ʧʨʝʜʦʩʪʘʚʠʪʴ ʦʯʝʥʴ ʨʘʟʥʳʝ ʜʘʥʥʳʝ ʚ ʦʪʥʦʰʝʥʠʠ ʦʧʪʠʯʝʩʢʠʭ 

ʠʟʦʙʨʘʞʝʥʠʡ. ʀʩʧʦʣʴʟʫʷ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʠ ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ, ʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ ʤʠʣʣʠʤʝʪʨʦʚʫʶ ʜʝʬʦʨʤʘʮʠʶ ʛʨʫʥʪʘ ʠ ʢʦʥʩʪʨʫʢʮʠʡ, ʦʙʥʘʨʫʞʝʥʠʝ ʘʥʦʤʘʣʠʡ / 

ʠʟʤʝʥʝʥʠʡ ʠ ʪ. ʜ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʠʥʘ ʚʦʣʥʳ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʧʦʟʚʦʣʷʝʪ ʧʨʦʭʦʜʠʪʴ 

ʩʠʛʥʘʣ ʯʝʨʝʟ ʘʪʤʦʩʬʝʨʫ, ʟʘʩʪʘʚʣʷʷ ʵʪʠ ʜʘʪʯʠʢʠ ʨʘʙʦʪʘʪʴ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ. 

Cosmo-SkyMed, RADARSAT, TerraSAR-X ʠ Sentinel 1 - ʚʩʝʛʦ ʣʠʰʴ ʧʨʠʤʝʨʳ ʜʦʩʪʫʧʥʳʭ 

ʘʢʪʠʚʥʳʭ ʜʘʪʯʠʢʦʚ. ʅʘ ʩʣʝʜʫʶʱʝʤ ʨʠʩʫʥʢʝ 4-1 ʧʨʝʜʩʪʘʚʣʝʥ ʰʠʨʦʢʠʡ ʦʙʟʦʨ ʦʩʥʦʚʥʳʭ 

ʜʘʪʯʠʢʦʚ ʩʧʫʪʥʠʢʦʚ (ʦʧʪʠʯʝʩʢʠʭ ʠ SAR). ɿʘʪʝʤ ʙʫʜʫʪ ʦʧʠʩʘʥʳ ʜʚʝ ʪʝʭʥʦʣʦʛʠʠ, ʘ ʥʝʢʦʪʦʨʳʝ 

ʦʩʥʦʚʥʳʝ ʜʦʩʪʫʧʥʳʝ ʜʘʪʯʠʢʠ ʧʝʨʝʯʠʩʣʝʥʳ ʠ ʦʧʠʩʘʥʳ ʚ ʠʭ ʦʩʥʦʚʥʳʭ ʩʧʝʮʠʬʠʢʘʮʠʷʭ. 
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ʈʠʩʫʥʦʢ 4-1 ʆʙʟʦʨ ʠʤʝʶʱʠʭʩʷ ʩʧʫʪʥʠʢʦʚ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ ɿʝʤʣʠ 
 

4.1 ʉʧʫʪʥʠʢʦʚʳʝ ʩʠʩʪʝʤʳ SAR 
 

SAR-ʩʧʫʪʥʠʢʠ ʷʚʣʷʶʪʩʷ ʘʢʪʠʚʥʳʤʠ ʜʘʪʯʠʢʘʤʠ ʚ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ ʚʦʣʥʘʭ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. ʉʩʳʣʢʘ ʥʘ çʨʘʜʠʦʣʦʢʘʪʦʨ ʩ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʡ ʘʧʝʨʪʫʨʦʡè, ʘ ʥʝ 

ʧʨʦʩʪʦ ʥʘ ʨʘʜʘʨ, ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʙʦʣʴʰʠʭ ʘʥʪʝʥʥ ʜʣʷ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ 

ʯʘʩʪʦʪ, ʢʦʪʦʨʳʝ ʥʝʚʦʟʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʥʘ ʩʧʫʪʥʠʢʘʭ. ʇʦʵʪʦʤʫ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʡ 

ʩʧʫʪʥʠʢ ʨʘʙʦʪʘʝʪ ʚ ʩʠʩʪʝʤʘʭ ʩ çʩʠʥʪʝʟʠʨʦʚʘʥʥʦʡ ʘʧʝʨʪʫʨʦʡè ʩ ʙʦʢʦʦʙʨʘʟʥʦʡ ʛʝʦʤʝʪʨʠʝʡ. 

 

 
 

ʈʠʩʫʥʦʢ 4-2 ɻʝʦʤʝʪʨʠʷ ʩʪʦʨʦʥʳ SAR 

 

ʅʘ ʨʠʩʫʥʢʝ 4-3 ʧʦʢʘʟʘʥ ʧʨʠʤʝʨ ʜʘʥʥʳʭ SAR ʩ ʚʳʩʦʢʠʤ ʨʘʟʨʝʰʝʥʠʝʤ. 
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ʈʠʩʫʥʦʢ 4-3 ʕʪʥʘ (ʀʪʘʣʠʷ) ʀʟʦʙʨʘʞʝʥʠʝ COSMO-SkyMed Spotlight (ʨʘʟʨʝʰʝʥʠʝ 1 ʤ). É ASI 

 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʜʘʥʥʳʝ SAR, ʷʚʣʷʝʪʩʷ ʜʣʠʥʘ 

ʚʦʣʥʳ ʩʠʛʥʘʣʘ: 

¶ X-ʧʦʣʦʩʘ (ʜʣʠʥʘ ʚʦʣʥʳ ~ 3,5 ʩʤ) ʚ ʚʠʜʝ COSMO-SkyMed ʠ TerraSAR-X 

¶ C-ʧʦʣʦʩʘ (ʜʣʠʥʘ ʚʦʣʥʳ ~ 6 ʩʤ) ʚ ʚʠʜʝ RADARSAT-2 

¶ L-ʜʠʘʧʘʟʦʥ (ʜʣʠʥʘ ʚʦʣʥʳ ~ 24 ʩʤ) ʢʘʢ ALOS-2 

 

ʂʘʢ ʫʞʝ ʫʧʦʤʠʥʘʣʦʩʴ, ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʷʚʣʷʝʪʩʷ ʧʦʛʦʜʘ ʠ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʜʥʝʚʥʦʛʦ ʩʚʝʪʘ: ʜʣʠʥʳ ʚʦʣʥ ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ʦʙʣʘʢʘ, 

ʠʟʣʫʯʘʶʱʠʡ ʩʠʛʥʘʣ ʩʘʤ ʧʦ ʩʝʙʝ ʥʝ ʪʨʝʙʫʝʪ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʫʯʠʪʳʚʘʷ ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʘʥʘʣʠʟ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ 

ʠʟʦʙʨʘʞʝʥʠʡ SAR ʥʝ ʪʘʢ ʦʯʝʚʠʜʥʳ, ʢʘʢ ʤʦʞʝʪ ʙʳʪʴ ʜʣʷ ʦʧʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ʏʘʩʪʠʯʥʦ ʵʪʦ 

ʩʚʷʟʘʥʦ ʩ ʛʝʦʤʝʪʨʠʝʡ ʩʪʦʨʦʥʳ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʪʦʨʦʡ ʚʳʟʳʚʘʶʪ 

ʥʝʢʦʪʦʨʳʝ ʵʬʬʝʢʪʳ, ʠʩʢʘʞʘʶʱʠʝ ʠʟʦʙʨʘʞʝʥʠʝ, ʪʘʢ ʯʪʦ ʦʙʲʝʢʪʳ ʤʦʛʫʪ ʚʳʛʣʷʜʝʪʴ ʧʦ-

ʨʘʟʥʦʤʫ ʚ ʠʟʦʙʨʘʞʝʥʠʷʭ SAR, ʝʩʣʠ ʦʥʠ ʧʨʠʦʙʨʝʪʘʶʪʩʷ ʩ ʜʨʫʛʠʤ ʫʛʣʦʤ ʧʘʜʝʥʠʷ. ʅʘ ʨʠʩ. 4-

4 ʩʭʝʤʘʪʠʯʝʩʢʠ ʧʦʢʘʟʘʥʳ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʵʬʬʝʢʪʳ. 

 

 
 

ʆʩʪʘʥʦʚʢʘ 

 
 

ʈʘʢʫʨʩ 

 
 

ʉʣʝʞʝʥʠʝ 

 
ʈʠʩʫʥʦʢ 4-4 ʊʨʠ ʪʠʧʠʯʥʳʭ ʵʬʬʝʢʪʘ SAR-ʠʟʦʙʨʘʞʝʥʠʡ.  

ʈʝʘʣʴʥʳʝ ʧʦʟʠʮʠʠ a, b, c ʩʦʦʙʱʘʶʪʩʷ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʢʘʢ ʧʦʟʠʮʠʷ a, b, c, ʩ ʷʚʥʳʤ ʠʩʢʘʞʝʥʠʝʤ ʠʩʭʦʜʥʳʭ 

ʧʦʟʠʮʠʡ. 
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 D1.1 ï ʆʪʯʝʪ ʦ ʪʝʭʥʦʣʦʛʠʷʭ, ʚʳʟʦʚʘʭ ʠ ʧʨʦʙʣʝʤʘʭ ï v1.0                                                                         ʉʪʨ.  23 

ʅʘ ʨʘʟʨʝʰʝʥʠʝ ʜʘʥʥʳʭ SAR ʚʣʠʷʶʪ ʥʝʩʢʦʣʴʢʦ ʬʘʢʪʦʨʦʚ: ʨʝʞʠʤ ʩʙʦʨʘ ʜʘʥʥʳʭ, 

ʜʣʠʥʘ ʚʦʣʥʳ, ʰʠʨʠʥʘ ʧʦʣʦʩʳ ʠ ʫʛʦʣ ʧʘʜʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʚ ʨʝʞʠʤʝ ʧʨʦʞʝʢʪʦʨʘ ʦʜʥʘ ʠ ʪʘ ʞʝ 

ʦʙʣʘʩʪʴ ʦʩʚʝʱʝʥʘ ʚ ʪʝʯʝʥʠʝ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩ ʧʦʤʦʱʴʶ ʨʘʜʘʨʘ, ʠ ʵʪʦ ʧʨʠʚʦʜʠʪ 

ʢ ʙʦʣʝʝ ʚʳʩʦʢʦʤʫ ʨʘʟʨʝʰʝʥʠʶ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʞʠʤʘ çʧʨʦʭʦʜʥʦʡè ScanSAR. 

ʆʯʝʥʴ ʚʘʞʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʩʠʩʪʝʤ SAR ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʘʚʣʠʚʘʪʴ 

ʦʜʠʥʘʢʦʚʳʝ ʧʘʨʘʤʝʪʨʳ ʩʙʦʨʘ (ʨʝʞʠʤ, ʫʛʦʣ ʧʘʜʝʥʠʷ, ʧʦʣʷʨʠʟʘʮʠʷ) ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʩʦʙʠʨʘʪʴ ʠʟʦʙʨʘʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʥʘʧʨʷʤʫʶ ʩʨʘʚʥʠʚʘʪʴ. ʇʦʣʫʯʝʥʥʳʡ ʩʠʛʥʘʣ 

ʥʝ ʠʟʤʝʥʷʝʪʩʷ, ʝʩʣʠ ʚ ʦʙʣʘʩʪʠ ʥʝʪ ʥʠʢʘʢʠʭ ʠʟʤʝʥʝʥʠʡ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʝʩʣʠ ʝʩʪʴ 

ʠʟʤʝʥʝʥʠʷ, ʦʥʠ ʚʣʠʷʶʪ ʢʘʢ ʥʘ ʘʤʧʣʠʪʫʜʥʫʶ, ʪʘʢ ʠ ʥʘ ʬʘʟʦʚʫʶ ʩʦʩʪʘʚʣʷʶʱʠʝ ʧʨʠʥʷʪʦʛʦ 

ʩʠʛʥʘʣʘ. ɹʫʜʫʯʠ ʜʚʫʤʷ ʠʟʦʙʨʘʞʝʥʠʷʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʩ ʪʝʤʠ ʞʝ ʧʘʨʘʤʝʪʨʘʤʠ, ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʨʘʟʣʠʯʠʷ ʠʟ-ʟʘ ʨʝʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʦʙʣʘʩʪʠ. 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʵʪʦʤ ʧʨʠʥʮʠʧʝ, ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʘʥʘʣʠʟ ʦʙʥʘʨʫʞʝʥʠʷ ʠʟʤʝʥʝʥʠʡ 

(ʚ ʦʩʥʦʚʥʦʤ ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʨʘʟʣʠʯʠʷʭ ʚ ʘʤʧʣʠʪʫʜʝ ʩʠʛʥʘʣʘ) ʠ ʠʥʪʝʨʬʝʨʦʤʝʪʨʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ (ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʨʘʟʣʠʯʠʷʭ ʚ ʬʘʟʝ ʩʠʛʥʘʣʘ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʟʚʦʣʷʶʱʠʡ 

ʦʙʥʘʨʫʞʠʚʘʪʴ ʦʯʝʥʴ ʥʝʙʦʣʴʰʠʝ ʠʟʤʝʥʝʥʠʷ, ʷʚʣʷʶʱʠʝʩʷ ʜʣʠʥʦʡ ʚʦʣʥʳ ʧʦʨʷʜʢʘ ʥʝʩʢʦʣʴʢʦ 

ʩʤ). 

ɺ ʪʘʙʣʠʮʝ 4-1 ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʪʘʙʣʠʮʘʭ ʩʣʝʜʫʶʱʠʭ ʧʘʨʘʛʨʘʬʦʚ 

(ʪʘʙʣʠʮʳ 4-2-4-6) ʧʨʠʚʝʜʝʥʳ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʩʥʦʚʥʦʡ ʤʠʩʩʠʠ SAR 

\ ʩʧʫʪʥʠʢʦʚʳʡ ʜʘʪʯʠʢ. 

 
ʊʘʙʣʠʮʘ 4-1 ï ʆʩʥʦʚʥʳʝ ʜʦʩʪʫʧʥʳʝ ʦʧʝʨʘʮʠʦʥʥʳʝ ʜʘʪʯʠʢʠ SAR ʠ ʠʭ ʢʣʶʯʝʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

 

ʂʦʩʤʠʯʝʩʢʦʝ  

ʩʨʝʜʩʪʚʦ 

ɺʨʝʤʷ  

ʧʝʨʝʩʤʦʪʨʘ,  

ʜʥʝʡ 

ʐʠʨʠʥʘ 

ʧʦʣʦʩʳ, 

ʢʤ 

ʇʦʣʷʨʠʟʘʮʠʷ 
ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ 

ʨʘʟʨʝʰʝʥʠʝ, ʤ 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʘʨʭʠʚʘʮʠʠ ʜʘʥʥʳʭ 

COSMO- 

SkyMed  
16  10-200  Single, Dual  1-100  2007-now  

TerraSAR-X  11  10-100  Single, Dual, Quad  1-18  2007-now  

Sentinel-1  12  80-400  Single, Dual  9-50  2013-now  

RADARSAT-2  24  20-500  Single, Dual, Quad  1-100  2007-now  

ALOS-2  14  25-490  Single, Dual, Quad  1-100  2014-now  

 

 

4.1.1 ɼʘʥʥʳʝ COSMO-SkyMed 

 

ʉʠʩʪʝʤʘ COSMO-SkyMed ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʟʚʝʟʜʠʝ ʯʝʪʳʨʝʭ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ 

ʩʧʫʪʥʠʢʦʚ (X-band) ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ ɿʝʤʣʠ, ʩʦʟʜʘʥʥʳʭ ʀʪʘʣʴʷʥʩʢʠʤ ʢʦʩʤʠʯʝʩʢʠʤ 

ʘʛʝʥʪʩʪʚʦʤ ʠ ʠʪʘʣʴʷʥʩʢʠʤ ʤʠʥʠʩʪʝʨʩʪʚʦʤ ʦʙʦʨʦʥʳ. COSMO-SkyMed ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʧʝʨʝʜʥʝʤ ʢʨʘʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʠʩʧʦʣʴʟʫʝʪ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʝ ʜʘʪʯʠʢʠ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ 

ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ɿʝʤʣʝʡ ʜʥʝʤ ʠ ʥʦʯʴʶ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ. ʉʦʟʚʝʟʜʠʝ 

ʧʦʣʥʦʩʪʴʶ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʩ 2008 ʛʦʜʘ. ɽʛʦ ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ɿʝʤʣʝʡ ʨʘʜʠ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ (ʫʧʨʘʚʣʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʨʠʩʢʘʤʠ), ʩʪʨʘʪʝʛʠʷ 

(ʟʘʱʠʪʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ), ʥʘʫʯʥʳʝ ʠ ʢʦʤʤʝʨʯʝʩʢʠʝ ʮʝʣʠ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʚ 

ʛʣʦʙʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʧʨʠʤʝʥʝʥʠʷ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

ʫʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ, ʦʭʨʘʥʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʨʘʟʚʝʜʢʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, 

ʫʧʨʘʚʣʝʥʠʝ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʦʙʦʨʦʥʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ. 

ʉʧʫʪʥʠʢʠ ʧʨʠʥʘʜʣʝʞʘʪ ʀʪʘʣʴʷʥʩʢʦʤʫ ʢʦʩʤʠʯʝʩʢʦʤʫ ʘʛʝʥʪʩʪʚʫ (ASI) ʠ 

ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ e-GEOS ʠ Telespazio ʧʦ ʩʦʛʣʘʰʝʥʠʶ ʦʙ ʦʙʩʣʫʞʠʚʘʥʠʠ ʩ ASI. ʉʧʫʪʥʠʢʦʚʘʷ 

ʛʨʫʧʧʠʨʦʚʢʘ COSMO-SkyMed ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʜʥʝʚʥʦʤʫ / ʥʦʯʥʦʤʫ ʠ ʚʩʝʧʦʛʦʜʥʦʤʫ ʩʙʦʨʫ 

ʜʘʥʥʳʭ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʧʨʝʚʟʦʡʜʝʥʥʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʟʨʝʰʝʥʠʷ 

ʠʟʦʙʨʘʞʝʥʠʡ, ʚʨʝʤʝʥʠ ʧʦʚʪʦʨʥʦʛʦ ʧʨʦʩʤʦʪʨʘ, ʙʳʩʪʨʦʛʦ ʦʭʚʘʪʘ ʦʛʨʦʤʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʯʪʦ 
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ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʝʨʚʠʩʳ ʧʨʠʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʥʝʚʦʟʤʦʞʥʳ ʩ ʣʶʙʳʤʠ ʜʨʫʛʠʤʠ 

ʩʫʱʝʩʪʚʫʶʱʠʤʠ SAR. 

 

 
 

 
 

 
 

 
 

ʈʠʩʫʥʦʢ 4-5 ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʦʥʜʘ X-ʜʠʘʧʘʟʦʥʘ 

 

X-ʜʠʘʧʘʟʦʥ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʩʲʝʤʢʠ ʩ ʦʯʝʥʴ ʚʳʩʦʢʠʤ ʨʘʟʨʝʰʝʥʠʝʤ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʦʙʥʘʨʫʞʠʚʘʪʴ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʝ ʬʫʥʢʮʠʠ, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ 

ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ ʩʧʫʪʥʠʢʦʚ C-ʜʠʘʧʘʟʦʥʘ (ʥʘʧʨʠʤʝʨ, Sentinel 1). ɹʦʣʝʝ ʪʦʛʦ, ʩʦʟʚʝʟʜʠʝ 4 

ʩʧʫʪʥʠʢʦʚ ï ʵʪʦ ʩʠʩʪʝʤʘ, ʩʧʦʩʦʙʥʘʷ ʠʟʦʙʨʘʞʘʪʴ ʚʝʩʴ ʤʠʨ (ʚʢʣʶʯʘʷ ʉʝʚʝʨʥʳʡ ʠ ʖʞʥʳʡ 

ʧʦʣʶʩʘ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʪʚʨʘʱʘʝʪʩʷ ʜʣʷ ʜʨʫʛʠʭ ʩʠʩʪʝʤ SAR), ʧʨʝʜʣʘʛʘʷ ʧʨʝʚʦʩʭʦʜʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʩʙʦʨʘ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʞʠʟʥʝʥʥʦ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʦ ʤʦʥʠʪʦʨʠʥʛʫ, ʥʘʙʣʶʜʝʥʠʶ ʠ ʨʘʟʚʝʜʢʝ ʙʣʘʛʦʜʘʨʷ ʯʘʩʪʦʤʫ ʧʨʠʦʙʨʝʪʝʥʠʶ. 

 

 
 

 
ʈʠʩʫʥʦʢ 4-6 ɺʦʟʤʦʞʥʦʩʪʠ ʩʙʦʨʘ ʜʘʥʥʳʭ COSMO-SkyMed 

 

ɺʩʝ 4 ʩʧʫʪʥʠʢʘ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʫʶ ʧʦʣʝʟʥʫʶ ʥʘʛʨʫʟʢʫ. ʅʘ ʨʠʩ. 4-7 ʧʦʢʘʟʘʥʳ 

ʨʘʟʣʠʯʥʳʝ ʨʝʞʠʤʳ ʦʪʦʙʨʘʞʝʥʠʷ COSMO-SkyMed. 

 



 

MOMIT ï ʅʘʙʣʶʜʝʥʠʝ ʠ ʤʦʥʠʪʦʨʠʥʛ ʫʛʨʦʟ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʇʨʦʝʢʪ, ʩʦʬʠʥʘʥʩʠʨʫʝʤʳʡ ʧʨʦʛʨʘʤʤʦʡ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ Horizon 2020 ï Shift2Rail 

ɼʦʛʦʚʦʨ ˉ 

777630 

 

 D1.1 ï ʆʪʯʝʪ ʦ ʪʝʭʥʦʣʦʛʠʷʭ, ʚʳʟʦʚʘʭ ʠ ʧʨʦʙʣʝʤʘʭ ï v1.0                                                                         ʉʪʨ.  25 

 
 

ʈʠʩʫʥʦʢ 4-7 ʈʝʞʠʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ COSMO-SkyMed 

 
ʊʘʙʣʠʮʘ 4-2 ï ʊʝʭʥʠʯʝʩʢʘʷ ʩʧʝʮʠʬʠʢʘʮʠʷ COSMO-SkyMed 

 

Mission/Satellite Sensor: COSMO-SkyMed 

Operator  
Italian Space 

Agency (ASI)  
Spatial 

Resolution  

Single polarisation modes: -Spotlight: 1 m. 

-Stripmap: 3 - 15 m  

-ScanSAR: 30 or 100 m 

Two polarisation mode (PING- PONG): 15 

m.  

Revisit 

time  

16 day 

repeat 

cycle  

Inclination  

 

97,9 degrees  

 

Swath  

 

10-200 km  

 

 

Altitude  

 

619 km  

Polarization  

Single: VV, HH, 

HV, VH 

Dual: HH/HV + 

VV/VH  

Frequency 

band  

Microwave: X- band, 9.6 GHz, with choice 

of 5 polarisation modes (VV, HH, HV, 

VH, HH/HV + VV/VH)  

 

Coverage  Global  

Data 

distribution 

policy  

Commercial 

license  
Catalogue & 

Access  

ASI manages and coordinates institutional and scientific users 

ordering by mean of the COSMO-SkyMED website 

(http://www.cosmo-skymed.it/). 

Commercial users can access the system through the commercial 

provider e-GEOS (www.egeos.it).  

 

4.1.2 TerraSAR-X 

 

TerraSAR-X ʙʳʣ ʟʘʧʫʱʝʥ 15 ʠʶʥʷ 2007 ʛʦʜʘ ʠ ʨʘʙʦʪʘʝʪ ʩ ʷʥʚʘʨʷ 2008 ʛʦʜʘ. 21 ʠʶʥʷ 

2010 ʛʦʜʘ TerraSAR-X ʧʨʠʩʦʝʜʠʥʠʣʩʷ ʢ ʝʛʦ ʙʣʠʟʥʝʮʫ TanDEM-X. ɼʚʘ ʩʧʫʪʥʠʢʘ ʣʝʪʘʶʪ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʩʦʪʝʥ ʤʝʪʨʦʚ ʠ ʩʠʥʭʨʦʥʥʦ ʧʦʣʫʯʘʶʪ ʜʘʥʥʳʝ ʜʣʷ ʛʝʥʝʨʘʮʠʠ DEM. 
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ʉʧʫʪʥʠʢ TerraSAR-X ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ ʠʟ ʎʝʥʪʨʘ ʫʧʨʘʚʣʝʥʠʷ ʧʦʣʝʪʘʤʠ ʚ 

ʆʙʝʨʧʬʘʬʬʝʥʭʦʬʝʥʝ. ɺ ʙʘʟʦʚʦʡ ʣʠʥʠʠ ʩʠʩʪʝʤʳ ʚ ɻʝʨʤʘʥʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʝ ʥʘʟʝʤʥʳʝ 

ʩʪʘʥʮʠʠ: Weilheim ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʩʪʘʥʮʠʷ TT & C, ʘ Neustrelitz ʩʣʫʞʠʪ ʮʝʥʪʨʘʣʴʥʦʡ 

ʧʨʠʝʤʥʦʡ ʩʪʘʥʮʠʝʡ ʜʣʷ 300-ʤʝʛʘʙʠʪʥʦʛʦ X-ʜʠʘʧʘʟʦʥʘ ʥʠʩʭʦʜʷʱʝʡ ʣʠʥʠʠ ʩʚʷʟʠ. ʂʨʦʤʝ 

ʪʦʛʦ, ʜʣʷ ʧʨʦʜʣʝʥʠʷ ʢʦʥʮʝʧʮʠʠ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʧʨʠʝʤʘ ʜʦʩʪʫʧʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʩʪʘʥʮʠʠ ʧʨʷʤʦʛʦ ʜʦʩʪʫʧʘ - ʢʦʤʤʝʨʯʝʩʢʠʝ ʧʘʨʪʥʝʨʳ Airbus. 

ʋʛʦʣ ʧʘʜʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 20 ʜʦ 45 ʛʨʘʜʫʩʦʚ, ʢʘʢ ʥʘ ʧʨʘʚʦʡ, ʪʘʢ ʠ ʥʘ ʣʝʚʦʡ ʩʪʦʨʦʥʘʭ 

(ʩʧʨʘʚʘ ï ʥʦʤʠʥʘʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚʟʛʣʷʜʘ). ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 5x10 ʢʤ 

(SpotLight) ʜʦ 100 ʢʤ (ScanSAR), ʘ ʨʘʟʨʝʰʝʥʠʝ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 1 ʤ (SpotLight) ʜʦ 18,5 ʤ 

(ScanSAR). ʇʨʦʜʫʢʮʠʷ TerraSAR-X ʧʦʩʪʘʚʣʷʝʪʩʷ ʥʘ ʩʮʝʥʝ. 

 

 
 

ʈʠʩʫʥʦʢ 4-8 ʈʝʞʠʤʳ ʦʪʦʙʨʘʞʝʥʠʷ TerraSAR-X 

 
ʊʘʙʣʠʮʘ 4-3 ï ʊʝʭʥʠʯʝʩʢʘʷ ʩʧʝʮʠʬʠʢʘʮʠʷ TerraSAR-X 

 

Mission/Satellite Sensor: TerraSAR-X  

Operator  
German Aerospace 

Center (DLR)  
Spatial 

Resolution  
Spotlight: 1.2 x 1 - 4 m Stripmap: 3 

x 3 - 6 m ScanSAR: 16 x 16 m  
Revisit 

time  
11 day 

repeat cycle  

Inclination  97,44 degrees  Swath  5-100 km  A ltitude  514 km  

Polarization  
Single, Dual, 

Quad/Full  
Frequency 

band  
9.65 GHz, 300 MHz bandwidth, all 

4 polarisation modes  
Coverage  V ariable  

Data 

distribution 

policy  
Commercial license  Catalogue & 

Access  

Catalogue: http://terrasar-x-archive.infoterra.de/ 

(http://www.geo-airbusds.com/en/2901-terrasar-x- data-

request-form).  

 

 

4.1.3 Sentinel-1 

 

ʉʧʫʪʥʠʢ ʥʝʩʝʪ C-ʜʠʘʧʘʟʦʥ Sentinel-1, ʩʦʩʪʦʷʱʠʡ ʠʟ ʩʦʟʚʝʟʜʠʷ ʜʚʫʭ ʩʧʫʪʥʠʢʦʚ 

Sentinel-1A (ʟʘʧʫʱʝʥʥʳʭ ʚ 2014 ʛʦʜʫ) ʠ Sentinel-1B (ʟʘʧʫʱʝʥʥʳʭ ʚ 2016 ʛʦʜʫ), 

ʨʘʟʜʝʣʷʶʱʠʭ ʦʜʥʫ ʠ ʪʫ ʞʝ ʦʨʙʠʪʘʣʴʥʫʶ ʧʣʦʩʢʦʩʪʴ ʩ 180 Á ʦʨʙʠʪʘʣʴʥʦʡ ʬʘʟʠʨʦʚʘʥʥʦʡ 

ʨʘʟʥʠʮʝʡ ʩ ʮʝʣʴ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʜʘʥʥʳʭ SAR C-Band ʧʦʩʣʝ ʚʳʭʦʜʘ ʥʘ ʧʝʥʩʠʶ 

ERS-2 ʠ ʟʘʚʝʨʰʝʥʠʷ ʤʠʩʩʠʠ Envisat. ʄʠʩʩʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʟʘʚʠʩʠʤʳʡ ʦʧʝʨʘʪʠʚʥʳʡ 

ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ɿʝʤʣʠ ʩ ʧʦʚʳʰʝʥʥʦʡ 

ʯʘʩʪʦʪʦʡ ʧʦʚʪʦʨʥʦʛʦ ʧʦʩʝʱʝʥʠʷ, ʦʭʚʘʪʦʤ, ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴʶ ʠ ʥʘʜʝʞʥʦʩʪʴʶ ʜʣʷ 

ʦʧʝʨʘʪʠʚʥʳʭ ʩʣʫʞʙ ʠ ʧʨʠʣʦʞʝʥʠʡ, ʪʨʝʙʫʶʱʠʭ ʜʣʠʪʝʣʴʥʳʭ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ. 

ʂʘʞʜʳʡ ʩʧʫʪʥʠʢ Sentinel-1 ʥʘʭʦʜʠʪʩʷ ʥʘ ʧʦʯʪʠ ʧʦʣʷʨʥʦʡ ʩʦʣʥʝʯʥʦ-ʩʠʥʭʨʦʥʥʦʡ 

ʦʨʙʠʪʝ ʩ 12-ʜʥʝʚʥʳʤ ʧʦʚʪʦʨʥʳʤ ʮʠʢʣʦʤ ʠ 175 ʦʨʙʠʪʘʤʠ ʟʘ ʮʠʢʣ. ʆʜʠʥ ʩʧʫʪʥʠʢ Sentinel-1 



 

MOMIT ï ʅʘʙʣʶʜʝʥʠʝ ʠ ʤʦʥʠʪʦʨʠʥʛ ʫʛʨʦʟ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʇʨʦʝʢʪ, ʩʦʬʠʥʘʥʩʠʨʫʝʤʳʡ ʧʨʦʛʨʘʤʤʦʡ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ Horizon 2020 ï Shift2Rail 

ɼʦʛʦʚʦʨ ˉ 

777630 

 

 D1.1 ï ʆʪʯʝʪ ʦ ʪʝʭʥʦʣʦʛʠʷʭ, ʚʳʟʦʚʘʭ ʠ ʧʨʦʙʣʝʤʘʭ ï v1.0                                                                         ʉʪʨ.  27 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʞʝʪ ʦʪʦʙʨʘʞʘʪʴ ʛʣʦʙʘʣʴʥʳʝ ʥʘʟʝʤʥʳʝ ʤʘʩʩʠʚʳ ʚ ʨʝʞʠʤʝ 

ʠʥʪʝʨʬʝʨʦʤʝʪʨʠʯʝʩʢʦʛʦ ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʨʘʟ ʚ ʢʘʞʜʳʝ 12 ʜʥʝʡ ʟʘ ʦʜʠʥ ʧʨʦʭʦʜ 

(ʚʦʩʭʦʜʷʱʠʡ ʠʣʠ ʥʠʩʭʦʜʷʱʠʡ). ʉʦʟʚʝʟʜʠʝ ʩ ʜʚʫʤʷ ʩʧʫʪʥʠʢʘʤʠ ʧʨʝʜʣʘʛʘʝʪ 6-ʯʘʩʦʚʦʡ 

ʪʦʯʥʳʡ ʮʠʢʣ ʧʦʚʪʦʨʝʥʠʷ ʥʘ ʵʢʚʘʪʦʨʝ. ʊʘʢ ʢʘʢ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʦʨʙʠʪʘʤʠ ʢʦʣʝʙʣʝʪʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʰʠʨʦʪʳ, ʩʢʦʨʦʩʪʴ ʧʦʚʪʦʨʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʠʭ 

ʰʠʨʦʪʘʭ, ʯʝʤ ʥʘ ʵʢʚʘʪʦʨʝ. 

 

ʉʧʫʪʥʠʢʠ Sentinel-1 ʙʫʜʫʪ ʨʘʙʦʪʘʪʴ ʚ ʯʝʪʳʨʝʭ ʨʝʞʠʤʘʭ, ʧʦʢʘʟʘʥʥʳʭ ʥʘ ʨʠʩʫʥʢʝ 4-9: 

¶ ʈʝʞʠʤ ʢʘʨʪʳ ʧʦʣʦʩʳ: 80-ʢʠʣʦʤʝʪʨʦʚʘʷ ʧʦʣʦʩʘ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ 5x5 ʤ 

¶ ʀʥʪʝʨʬʝʨʦʤʝʪʨʠʯʝʩʢʠʡ ʰʠʨʦʢʦʧʦʣʦʩʥʳʡ ʨʝʞʠʤ: ʰʠʨʠʥʘ 250 ʢʤ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ 
ʨʘʟʨʝʰʝʥʠʝ 5x20 ʤ 

¶ ʕʢʩʪʨʘ-ʰʠʨʦʢʠʡ ʨʝʞʠʤ ʜʚʠʞʝʥʠʷ: 400-ʢʠʣʦʤʝʪʨʦʚʘʷ ʧʦʣʦʩʘ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ 

ʨʘʟʨʝʰʝʥʠʝ 25x100 ʤ 

¶ ɺʦʣʥʦʚʦʡ ʨʝʞʠʤ: ʰʠʨʠʥʘ 20 ʢʤ x 20 ʢʤ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ 5 Ĭ 20 ʤ 

 

 

 
 

ʈʠʩʫʥʦʢ 4-9 ʈʝʞʠʤʳ ʠʟʦʙʨʘʞʝʥʠʷ Sentinel-1 

 

4.1.4 RADARSAT 2 

 

RADARSAT-2 ʙʳʣ ʟʘʧʫʱʝʥ 14 ʜʝʢʘʙʨʷ 2007 ʛʦʜʘ. ʕʪʦ ʧʦʩʣʝʜʫʶʱʘʷ ʤʠʩʩʠʷ 

RADARSAT-1 ʠ ʠʤʝʝʪ ʦʜʠʥʘʢʦʚʫʶ ʦʨʙʠʪʫ, ʥʦ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʢʦʪʦʨʳʝ 

ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʫʶ ʚʠʟʫʘʣʠʟʘʮʠʶ, ʛʠʙʢʦʩʪʴ ʧʦʣʷʨʠʟʘʮʠʠ, ʣʝʚʳʡ ʠ 

ʧʨʘʚʳʡ ʚʘʨʠʘʥʪʳ ʚʠʟʫʘʣʠʟʘʮʠʠ. ɽʛʦ ʣʝʚʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʢʦʩʤʠʯʝʩʢʦʤʫ ʘʧʧʘʨʘʪʫ 

ʫʥʠʢʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ɸʥʪʘʨʢʪʠʢʫ ʥʘ ʨʝʛʫʣʷʨʥʦʡ ʦʩʥʦʚʝ, 

ʧʨʝʜʦʩʪʘʚʣʷʷ ʜʘʥʥʳʝ ʚ ʧʦʜʜʝʨʞʢʫ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺʦʟʤʦʞʥʦʩʪʠ RADARSAT-2 ʩ 

ʤʥʦʞʝʩʪʚʝʥʥʳʤ ʨʝʞʠʤʦʤ ʦʪʚʝʯʘʶʪ ʨʘʩʪʫʱʠʤ ʧʦʪʨʝʙʥʦʩʪʷʤ ʢʣʠʝʥʪʦʚ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʨʘʟʚʠʪʠʶ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. 

RADARSAT-2 ʤʦʞʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʣʷʨʠʟʘʮʠʠ HV, 

VH ʠʣʠ VV ʚ ʦʪʣʠʯʠʝ ʦʪ RADARSAT-1, ʢʦʪʦʨʘʷ ʧʨʝʜʣʘʛʘʝʪ ʪʦʣʴʢʦ ʧʦʣʷʨʠʟʘʮʠʶ HH, ʘ 
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ʪʘʢʞʝ ʧʨʝʜʣʘʛʘʝʪ ʥʦʚʳʝ UltraFine, WideUltraFine, ExtraFine, Ship Detection, Ocean 

Surveillance, Multi-Look Fine, Fine Quad-Pol ʠ ʉʪʘʥʜʘʨʪʥʳʝ ʨʝʞʠʤʳ ʧʫʯʢʘ ʩ ʯʝʪʳʨʴʤʷ 

ʧʦʣʷʤʠ. 

ʅʦʤʠʥʘʣʴʥʘʷ ʰʠʨʠʥʘ ʚʘʣʢʘ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 18x8 ʢʤ (Spotlight) ʜʦ 500 ʢʤ (ScanSAR 

Wide). ʈʘʟʨʝʰʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʦʚ ʩʲʝʤʢʠ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 1 ʤ (Spotlight) ʜʦ 100 ʤ 

(ScanSAR Wide). 

 

 
 

ʈʠʩʫʥʦʢ 4-10 ʈʝʞʠʤʳ ʠʟʦʙʨʘʞʝʥʠʷ Radarsat-2 

 
ʊʘʙʣʠʮʘ 4-5 ï ʊʝʭʥʠʯʝʩʢʘʷ ʩʧʝʮʠʬʠʢʘʮʠʷ Radarsat-2 

 

Mission/Satellite Sensor: RADARSAT-2  

Operator  

Canadian 

Space 

Agency 

(CSA)  

Spatial Resolution  
Depending on Acquisition mode: 

from 1 to 100meters  
Revisit time  

24 day repeat 

cycle  

Inclination  98,6 degrees  Swath  20-500 km  Altitude  798 km  

Polarization  
Single, 

Dual, Quad  
Frequency band  

Microwave: C band 5.405 GHz. 

HH, VV, HV, VH polarization - 

includes Quad, 100MHz  
Coverage  Global  

Data 

distribution 

policy  

Commercial 

license  
Catalogue & Access  

Catalogues are available to end-users either locally, through 

the Acquisition Planning Tool, or by web through the 

National Earth Observation Data Framework web page at 

Natural Resources Canada. 

(https://neodf.nrcan.gc.ca/neodf_cat3/index.php?lang=en ).  

 

 

4.1.5 ALOS-2 

 

ALOS-2 ï ʵʪʦ ʧʦʩʣʝʜʫʶʱʘʷ ʩʧʫʪʥʠʢʦʚʘʷ ʤʠʩʩʠʷ JAXA L-SAR ʢʦʤʧʘʥʠʠ ALOS 

(Daichi), ʦʜʦʙʨʝʥʥʘʷ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʗʧʦʥʠʠ ʚ ʢʦʥʮʝ 2008 ʛʦʜʘ. ʆʙʱʘʷ ʮʝʣʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʦʙʝʩʧʝʯʝʥʠʠ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʢʘʨʪʦʛʨʘʬʠʠ, 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ, ʤʦʥʠʪʦʨʠʥʛʘ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʤʦʥʠʪʦʨʠʥʛ. ʇʨʦʛʨʘʤʤʘ post-ALOS JAXA ʠʤʝʝʪ ʮʝʣʴʶ ʧʨʦʜʦʣʞʠʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ 



 

MOMIT ï ʅʘʙʣʶʜʝʥʠʝ ʠ ʤʦʥʠʪʦʨʠʥʛ ʫʛʨʦʟ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʇʨʦʝʢʪ, ʩʦʬʠʥʘʥʩʠʨʫʝʤʳʡ ʧʨʦʛʨʘʤʤʦʡ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ Horizon 2020 ï Shift2Rail 

ɼʦʛʦʚʦʨ ˉ 

777630 
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ALOS (ʧʦ ʧʨʦʟʚʠʱʫ Daichi), ʩʦʩʪʦʷʱʫʶ ʠʟ ALOS-2 (SAR-ʩʧʫʪʥʠʢ) ʠ ALOS-3 (ʦʧʪʠʯʝʩʢʠʡ 

ʩʧʫʪʥʠʢ) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʚʦʡ ʢʦʩʤʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʦʡ ʗʧʦʥʠʠ. 

PALSAR-2 ʥʘ ʙʦʨʪʫ ALOS-2 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʘʪʯʠʢ ʨʘʜʠʦʤʘʷʢʘ ʩ 

ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʡ ʘʧʝʨʪʫʨʦʡ L-ʜʠʘʧʘʟʦʥʘ (SAR), ʤʠʢʨʦʚʦʣʥʦʚʳʡ ʜʘʪʯʠʢ, ʢʦʪʦʨʳʡ ʠʟʣʫʯʘʝʪ 

ʨʘʜʠʦʚʦʣʥʳ L-ʜʠʘʧʘʟʦʥʘ ʠ ʧʦʣʫʯʘʝʪ ʠʭ ʦʪʨʘʞʝʥʠʝ ʦʪ ʟʝʤʣʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. 

PALSAR-2 ʠʤʝʝʪ ʪʨʠ ʨʝʞʠʤʘ ʠʟʦʙʨʘʞʝʥʠʷ: 

¶ ʈʝʞʠʤ ʧʨʦʞʝʢʪʦʨʘ: ʩʘʤʳʡ ʧʦʜʨʦʙʥʳʡ ʨʝʞʠʤ ʥʘʙʣʶʜʝʥʠʷ ʩ ʨʘʟʨʝʰʝʥʠʝʤ 1 ʥʘ 3 
ʤʝʪʨʘ (ʰʠʨʠʥʘ ʥʘʙʣʶʜʝʥʠʷ 25 ʢʤ) 

¶ ʈʝʞʠʤ ʢʘʨʪʳ ʩ ʧʦʣʦʩʦʡ: ʨʝʞʠʤ ʩ ʚʳʩʦʢʠʤ ʨʘʟʨʝʰʝʥʠʝʤ ʩ ʨʘʟʨʝʰʝʥʠʝʤ 3, 6 ʠʣʠ 10 
ʤʝʪʨʦʚ (ʰʠʨʠʥʘ ʥʘʙʣʶʜʝʥʠʷ 50 ʠʣʠ 70 ʢʤ) 

¶ ʈʝʞʠʤ ScanSAR: ʨʝʞʠʤ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʩ ʰʠʨʠʥʦʡ ʥʘʙʣʶʜʝʥʠʷ 

350 ʢʤ ʠʣʠ 490 ʢʤ ʠ ʨʘʟʨʝʰʝʥʠʝʤ 100 ʤ ʠʣʠ 60 ʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

 

 
 

ʈʠʩʫʥʦʢ 4-11 ʈʝʞʠʤʳ ʠʟʦʙʨʘʞʝʥʠʷ Alos-2 

 
ʊʘʙʣʠʮʘ 4-6 ï ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ALOS-2 

 

Mission/Satellite Sensor: ALOS-2 (Palsar)  

Operator  
JAXA (Japan 

Aerospace 

Exploration Agency)  
Spatial Resolution  

Spotlight mode (1 to 3 m), 

Stripmap mode (3 to 10 m). 

Ultra-fine mode: 3 m High-

sensitive mode: 6 m Fine 

mode: 10 m  

ScanSAR mode: 100 m  

Revisit time  
14 day 

repeat 

cycle  

Inclination  97,9 degrees  Swath  25-490 km  Altitude  628 km  

Polarization  

Single: HH, VV, HV, 

VH, 

Dual: HH+HV, 

VH+VV  
Full: 

HH+HV+VH+V V  

Frequency band  

Microwave: 

L-Band 1270 MHz; MW 

(1.0 cm - 100 cm) 

L-Band (2 - 1 GHz)  

Coverage  Global  

Data 

distribution 

policy  
Commercial licence  Catalogue & 

Access  
Catalogue: https://www.gportal.jaxa.jp/gp/top.html  

 

 






















