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Research on UAV formation positioning and adjustment strategy based on analytic geometry
FU Tianyi', DING Genhong?, TIAN Wangda', YANG Yazhao!
(1. College of Energy and Electrical Engineering, Hohai University, Nanjing 211100, China;
2. College of Science. Hohai University. Nanjing 211100, China)
Abstract. For the passive positioning question in UAV formations, a geometric model for positio-
ning is established based on the derivation of trigonometric functions for passive positioning circu-
lar formations that can only receive pinch angle information, with the case where only some of the
UAYV numbers are known discussed using trigonometric relations combined with the analytical
method; an adjustment strategy for the initial slight deviation of the formation is given based on
the geometric model. In the case where the formation changes, an analytical geometry model is
used to construct a positioning model to achieve precise positioning in the new formation. The re-
sults show that: for the three-point positioning question of circular formation, the positioning
model for the UAV receiving signals is based on the rigorous mathematical geometry to solve the
triangle calculation, and the results are highly accurate; for the positioning question of circular
formation with two points and unknown number of the third point, an analytical model based on
the UAV sensing orientation determination number is constructed, fully taking into account the
position deviation of the UAV receiving signals. The relationship between the size of the UAVs

and the number of increases is taken into account, which is of a good universality; for the ques-
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tion of achieving a formation adjustment strategy for three UAVs in a circular formation, an iter-

ative adjustment model is constructed based on a greedy strategy, and the model is highly adapted

to the question.
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Fig. 12 Question A model calculation data results
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Fig. 14 Geometric model deviation of UAV after adjustment
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