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Abstract: The orbital dynamics in the vicinity of solar system small bodies (SSSB) is an important aspect of
modern celestial mechanics, which has abundant physical phenomenon and may offer a deep insight into the referred
dynamics. During last two decades, several deep space probes have been sent to SSSB for in-situ explorations of
these small worlds, which highlighted the orbital dynamics in around SSSB as one of the biggest challenges in space
engineering. This paper first reviewed the history of SSSB studies and explorations, and gave a summary on the
generality and merit of the orbital dynamics. Then we introduced in detail the developments of astronautics.
planetary science and nonlinear dynamics on this issue, and presented the relevant hot topics in these fields. Based
on the reviews. the last part of this paper attempted to outline the tendency of future researches on this issue.
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Galileo 1991 NASA 951 Gaspra; 243 Ida
NEAR-Shoemaker 1996 NASA 253 Mathilde; 433 Eros
Deep Space 1 1998 NASA 9969 Braille; Borrelly
HAYABUSA 2003 JAXA 25143 Ttokawa
ROSETTA 2004 ESA 67P/Churyumov-Gerasimenko
Stardust 2005 NASA 5535 Annefrank; Wild 2
Deep Impact 2005 NASA Tempel 1; Hartley 2
New Horizons 2006 NASA 134340 Pluto

Dawn 2007 NASA 4 Vesta; 1 Ceres
Chang’e-2 2010 CASA AER; H—4h Ly £ 4179 Toutatis
Don Quijote 2013 ESA 2003 SM84; 99942 Apophis
HAYABUSA-II 2014 JAXA; ESA 162173 1999 JU3
OSIRIS-REX 2016 NASA 101955 1999 RQ36
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