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Survey of the application of camera array
in space target observation
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Abstract ; Comparing with large aperture optical system,camera arrays optical system has characteristics of short de-
velopment cycle and low cost,and has been widely used in space object observations in recent years. It has important
application value in space security which can bring about optical observation with low cost, wide visual field, high reso-
lution and high detection ability. In the paper, the latest applications and progresses of the camera array optical system
at home and abroad are briefly reviewed. In view of the needs of space object observation, the structure and perform-
ance parameters of it are introduced from three aspects of field of view,resolution and detection capability. Also the ex-
isting problems and development trends of the system in space object observation are summarized.
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Tab. 1 list of items for the camera array using commercial lenses

Project Start Name Description
AROMA-W 2010 AGU Robotic Optical Monitor for Astro-physical objects , Wide-field Active galactic nuclei
ASAS-SN 2013 All Sky Automated Survey for SuperNovae Supernova search
AWCam 2012 Arctic Wide-Field Camera Exoplanet search from high latitudes
CAMS 2010 | Cameras for All-sky Meteor Surveillance Minor meteor shower observation
CATS 2012 Compound Arctic Telescope Survey 10000 square degree transient and transit search
COLD 2012 Commercial Optics for LEO Debris Wide-field search for space debris in LEO
ConCam 2003 Continuous Camera All-sky camera for monitoring transient phenomena
DragonFly 2016 Dragonfly Telephoto Array Low surface brightness objects
EvryScope 2014 | Wide Seer, full-sky gigapixel-scale telescope Time-domain all sky observation for exoplanets,supernova et al
FAVOR 2005 Fast Variability Optical Registration Sub-second time domain, wide-field imaging
FlyEye 2013 Fly's Eye Camera System Large etendue time-domain survey
HAT 1999 Hungarian-made Automated Telescope Extra solar planet detection
Honghe Honghe Station Lens Array LEO satellite tracking
ISON VT-53e 2003 International Scientific Optical Network Satellites in low earth orbit
KELT 2007 Kilodegree Extremely Little Telescope Transiting exoplanets
MASCARA 2014 Multi-Site All Sky Camera Finding key targets for exoplanet atmosphere studies
MASTER-VWF 2009 Mobile Astronomical System of the TElescope Robot-Very Wide Field Prompt GRB observations

MiniMegaTortora 2010

Telescopic Ottimizzato per la Ricerca dei Transienti Ottici RApidi

Rapid transients , meteors , satellites in LEO

MMT-6 2012 Mini-Mega-Tortora-6-lens system Rapid transients , meteors, satellites in LEO
MMT-9 2014 Mini-Mega-Tortora-9-lens system Rapid transients , meteors, satellites in LEO
Mini WASP 2012 Mini Wide-Area Search for Planets Amateur exoplanet search similar to WASP
Panoptic Astronomical Networked Optical observatory for Transiting Exo-
PANOPTES 2014 Transiting exoplanets
planets Survey
PSS 2012 Photopic Sky Survey All sky, high resolution, full color image
Pi of Sky 2009 Pi of Sky Search for short duration optical transients
QES 2010 Qatar Exoplanet Survey Exoplanet discovery
RAPTOR 2002 | RAPid Telescopes for Optical Response Detect and track transient objects
Sova-5 2014 Sight-part of the Pritsel system Satellites in low earth orbit

Starbrook (UK) 2010

United Kingdom Satellite Surveillance

Space situational awareness-satellite tracking

SuperWASP 1999 Super Wide Angle Search for Planets Photometry of planetary transits

TrES 2004 | Trans-Atlantic Exoplanet Survey Exoplanet search

SSA 2012 | Lens Array Demo Space situational awareness-satellite tracking
WIDGET 2004 WiDefield telescope for Gamma-ray burst Early Timing Gamma-ray burst optical after glow monitoring
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Tab. 2 Comparison of performance parameters

of each large field camera array system
Name Field of Temporal Limit/
View/(°) Resolution/s PR

WIDGET 62 x 62 5 10
RAPTOR A/B 40 x 40 60 12
RAPTOR Q 180 x 180 10 10
BOOTES 16 x 11 30 12
 of the Sky 33 x33 10 11.5
AROMA-W 25 x 25 5 ~100 10.5 ~13
MASTER-VWF 20 x 21 5 11.5
MASTER-Net 30 x30 1 9
FAVOR 16 x 24 0.13 10 ~11.5
TORTORA 24 x 32 0.13 9~10.5
Mini-MegaTORTORA 30 x 30 0. 13 ~ 1300 12.5 ~17.7
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