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Abstract: Optical technology is widely applied in the China Lunar Exploration Program (CLEP) and the first
China Martian exploration project: More than half of the scientific payloads were optical remote-sensing payload,
and it was also widely used in the engineering areas including autonomous navigation, TT&C, monitoring,
rendezvous and docking. In this paper, accomplished CLEP missions, on-going Chinese lunar and Martian
projects and especially main achievements of optical technology applications were overviewed. Roadmap on
China's future lunar, mars, jupiter and asteroids exploration was introduced. Development trends and prospects of
optical technology in lunar and deep space exploration were analyzed and proposed.
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Fig.l China lunar exploration program
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Fig.2 Roadmap of China lunar exploration
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Tab.1 Optical payloads of CLEP and China's first Mars exploration project

Mission Payload
Chang'e-1 CCD stereo camera, interferometer imaging spectrometer, laser altimete, r, altimeter, y-ray spectrometer, X-ray spectrometer
Chang'e-2 TDI CCD stereo camera, laser altimeter, y-ray spectrometer, X-ray spectrometer
Chang'e-3 Lander: landing camera, topography camera, moon—bas;d extreme ultraviolet camera, Moon-based ultraviolet telescope Rover:
panoramic cameras, VNIS, APXS
Chang'e-4 Lander: landing camera, topography camera Rover: panoramic cameras, VNIS
Chang'e-5 Lander: landing camera, panoramic cameras, lunar mineral spectrometer
First Mars Orbiter: Medium-resolution camera, high-resolution camera, mars mineral spectrometer Rover: Topography camera(Navigation

exploration mission

camera), multispectral camera, Mars surface composition detector

®2 RAIBAZHEEERZER
Tab.2 Optical payloads and scientific objectives of CLEP

Scientific objective Optical payload Wavelength
Chang'e-1 CCD stereo camera, Chang'e-2 TDI CCD stereo camera, Chang'e-3/4/5
panoramic cameras, Chang'ecameras, Chang'e-3/4 topography cameras4 topography Visible
Exploration of geological condition cameras
Chang'e-1/2 laser altimeters Infrared
Chang'e-1 interferometer imaging spectrometer Visible
Exploration of lunar surface minerals , ,
type and composition Chang'e-1/2 y/X-ray spectrometers, Chang'e-3 APXS y/X-ray
Chang'e-3/4 VNIS, Chang'e-5 lunar mineral spectrometer Visible & infrared
Exploration of earth plasmasphere Chang'e-3 moon-based extreme ultraviolet camera
Moon-based astronomical Ultraviolet

observation

Chang'e-3 moon-based ultraviolet telescope
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Tab.3 Optical payloads and scientific objectives of China's first Mars exploration project

Scientific objective

Optical payload

Wavelengths

Exploration of geological condition
Exploration of soil type distribution and structure

Exploration of surface elements, minerals and
rock type

Medium-resolution camera, high-resolution camera,
topography camera

Mars mineral spectrometer

Multispectral camera

Mars surface composition detector

Visible

Visible, near-infrared & mid-
infrared
Visible & near-infrared

ultraviolet, visible & near-infrared
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Tab.4 Part of optical equipment for engineering applications

System Function Equipment
. L Chang'e-1/2 mid-precision star sensors, Chang'e-1/2 ultraviolet lunar sensors, Chang'e-3/4
Astronomical navigation
APS star sensors
Landing navigation Laser 3D imaging sensor coarse hazard-avoiding camera
Probe/Satellite Roving navigation Navigation cameras hazard cameras laser dot-matrix generatorlaser
Rendezvous & docking Laser radar optical R&D imaging sensor
Motion monitoring Monitoring cameras
Navigation Laser gyroscope LIMU
Rocket
Separation monitoring Monitoring cameras
Aiming, tracking & measurement Photoelectric theodolite
TT&C and recovery

Laser communication

Ground application Lunar sample analysis

Optical telescope

Electron microscope polarization microscope CT scanner
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