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Development of Near Earth Asteroid Mining and Planetary Defense

QIU Chengbo"?, SUN Yukun"?, WANG Yamin"*, JIANG Jun"*, CHEN Xin"’

(1. Innovation Academy for Microsatellites of CAS, Shanghai 200120, China;
2. Key Laboratory for Microsatellite, CAS, Shanghai 201210, China)

Abstract: The technology of near earth asteroid rendezvous, orbiting, landing, and sampling return has been highly developed
for decades. OSIRIS-REx analyzes the features of C type asteroid and conducts asteroid sampling. Hayabusa-2 aims to sample under
the surface of the asteroid. NASA and ESA begins to turn to Planetary Defense. ARM program sets for asteroid capture and orbital
redirection, while ESA and NASA put forward a plan of asteroid impact and deflection assessment. Impact test will be arranged on
the binary system to accumulate technology. Besides, Planetary Resources Inc. and Deep Space Industries havemade the blueprint for
asteroid commercial mining, respectively, and have carried outorbit verification. The process of near Earth Asteroids detection is
reviewed, focusing on OSIRIS-Rex, Hayabusa-2, Planetary Defense of NASA and ESA and Strategic planning of commercial mining

for asteroid mining companys. Some key technologies of Planetary Defense and mining in the future are summarized.

Key words: near Earth asteroid; asteroid deflection; planetary defense; asteroid mining

High lights:

e The scientific significance of the asteroid detection is to explore the origin of life in the solar system, and study on the evolution of

the solar system, as well as planetary defense.

e Deep space exploration has become a hot field in the world. The United States, Japan and ESA have more experiences on deep

space detection technology.

o OSIRIS-REx anylizes the features of C type asteroid and conducts asteroid sampling. Hayabusa-2 aims to sample under the

surface of the asteroid in the next five years.

e To further enhance the deep space exploration capability, we should focus on some core technology, such as deep space

propulsion, deep space satellite platform, space robot and cubesat.
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