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ABSTRACT
Deflecting the orbit of a potentially hazard asteroid by kinetic impact is currently the most technically feasible defense concept. Finding the optimal interception orbit of the impactor to the asteroid, so as to achieve the maximum orbit deflection under a given fuel consumption, is of great significance to the design of the defense scenario. This paper takes the kinetic impact on the Apophis asteroid as an example, a method to design the optimal interception trajectory of the impactor is proposed and illustrated. First, the orbit deflection of the asteroid caused by impact is regarded as an impulse maneuver, and the motion of the asteroid is simplified into a two-body problem. Then, the optimal interception position and interception orientation of the impactor on the asteroid is determined using classical theories of orbital dynamics and control, which maximizes the orbit deflection of the asteroid for a given fuel consumption. Finally, the obtained interception position and orientation are used as end point constraints of the transfer orbit of the impactor from an Earth orbit. Based on the assumption that the orbit transfer is realized by impulse maneuvering, the genetic algorithm is used to search for the best starting point for orbit transfer and the maneuver solution with the optimal fuel consumption. According to the above procedure, the optimal interception orbit of an impactor to any near Earth asteroid can be preliminarily designed. Despite some assumptions and simplifications, the result obtained can be used as an initial guess for the search of a more elaborate interception scheme, making it of certain application value. 
