520 B 5 M) = OF TR KR o MOARRRERD Vol. 20 No. 5
2019 4£ 10 A JOURNAL OF AIR FORCE ENGINEERING UNIVERSITY (NATURAL SCIENCE EDITION) Oct. 2019

R B AENEZETRERRLT ANER

2 %', ZEF, A W, E &
(1. ATl R 2ZF WA 24 B8, P %2, 7100725
2. PG 46 Tk K2 Te A B R AR B A 8050 %, 75 %2, 710065)

WE NEIEZWEAREANN A FEE RE -FETHEA I TRNF A ZFRET X, G AL RT
THATEHEMZEANNES BEIZEAANZANAREE ; HAAIEI N R ELRANG XA
B BEITANNG G 52 R A EFERNBMARIASTIANRAAREERR A ENE
AL ZEEHER R T RN AR A RT ETER A T REF MBI R RANG S ) FH
A, HE5AHE FREATH L, BHERXA Kane 7 #/0 ADAMS % b # L Z R AN S A ¥HA ., FE
EREN . WA E F . Kane 7 EUK ADAMS R WG EERER B . RIETHhFRET Z &
B,

KR ZHEAARLANHBE D FE;YLE 7R ;A AW E’F; 8T

DOI  10. 3969/j. issn. 1009-3516. 2019. 05. 002

mESES V212 XEirER A XEHS 1009-3516(2019)05-0008-08

A Modeling of Diamond Jointed-Wing Configuration UAV

Based on Lagrange’s Equation
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Abstract: In order to establish a dynamics model of the diamond jointed-wing configuration UAV, a dy-
namics modeling method based on lLagrange’s equation is proposed. Firstly, the quaternion is selected to
parameterize the attitude of the UAV, and the constraint matrix of the UAV system is established. Sec-
ondly, a generalized force matrix of the UAV is established by the virtual work, the Kinetic and Potential
energy of the UAV are established. Finally, a matrix is obtained by the concept of matrix direct product
and the product of this matrix and the constraint matrix is a zero matrix. The Lagrange multipliers in the
Lagrange’s equation are eliminated by the matrix, and the dynamics model of the UAV is established in
modularization based on the Lagrange’s equation. In order to compare with the Lagrange’s equation, the
Kane equation and ADAMS software are also used to establish a dynamics model of the UAV. The results

show that the simulation of Lagrange’s equation, Kane equation and ADAMS software are basically the
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same, and the rationality of the dynamics modeling in this paper is verified.
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multipliers; quaternion
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