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Fig.1 Side view and planform of patulous area
(left: side view; right: planform)
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Fig.2 Section plan of planned route
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Fig.3 3D-Planning of improved local route
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Fig.4 Keeping current flight state
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Fig.6  Guide point direct UAV 1o attack target
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Fig.7  Guide points of multiple mission planning
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Table 1 Time comparison of route planning
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SAS FFS
1 28.3 2.9
2 15.6 2.7
3 13.4 1.9
4 9.1 1.3
5 4.3 0.6
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Fig.8 Different planning routes based on SAS and FFS
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3D Route Planning Based on Feasible First Search

YAN Jiang-jiang, DING Ming-yue, ZHOU Cheng-ping, CAl Chao
( Institute for Pattern Recognition and Artificial Intelligence, State Education Commission Key Lab for Image Processing

and Intelligent Contrel, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: To solve real-time problem of 3D — Route planning, a new method of 3D-route planning based on FI'S( Feasible
First Search) is proposed in this paper, which differs from traditonal approach base on OFS{ opuimal First Search). It efficientdy
prunes the search space and shortens the search time base on the rule of FFS, making the algorithm possible be used in real-time
route planning. During the search process, the 3D-Route is planned quickly by improving local 3D-Route Planning, keeping flight
state, dynamic grid and the aggregate of guide points. The analyvsis of computational complexity and experiment results illustrated
that this method can complete planning mission efficiently and obtain a desirable route.

Key words: Route planing; Feasible first search; Sparse A # algorithm; Computational complexity
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Study on Longitudinal Modeling for Integrated Centrifugal/ Aero
Force Lifting-body Hypersonic Vehicles

BAO Wen, YAO Zhao-hui
( Hypersonic Technolegy Research Center, Harbin Institute of Technology, Harbin 150001, China)

Abstract ; The rigid-body dynamiecs vector model of integrated centrifugal/ zero force air-breathing hypersonic vehicles was de-
veloped in this paper. And a cruise-control-oriented longitudinal motion model was obtained. The impact mode of curvature radius
and rotation of the earth to modeling of hypersonic vehicles had been studied. The effect of curvature radius to radial stress state,
steady characteristics and dynamic response had been analvzed. Results show that inertia force such as centrifugal force must be
considered during modeling for hypersonic vehicles because it has a great contribution to lifting force required. Inertia force also
has a great impact on the dynamic characteristics which also indicated it should be taken in consideration.

Key words: Integrated centrifugal/ aero force; Lifting-body hyvpersonic vehicles; Longitudinal motion modeling; Curvature

radius of the earth; Cenmifugzal force



