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Three dimensional radar cross section geometric sensitivity
calculation based on discrete adjoint equation

ZHOU Lin', HUANG Jiangtao® , GAO Zhenghong' * {:\/
1. School of Aeronautics , Northwestern Polytechnical University , Xil.an 7\1@079, China
¢
2. China Aerodynamics Research and Development Center . Mianyan%Z 000, China
» Vo

Abstract: A Radar Cross Section (RCS) gradient calculation metho &ed on adjoint equation of Maxwell integral equation
is proposed. This method aims to overcome the high cost an{Méfficiency in the traditional finite difference calculation
method. The adjoint method can obtain the gradients of al|{1}9igﬁ}variables by one radar cross-section solution and one ad-
joint solution. The required calculation amount of the grhqi solution is basically independent of the number of design varia-
bles. The form of adjoint equation is similar to the o@i | ‘e!quation, and can be solved by the Method of Moment (MOM) and
Multilevel Fast Multipole Algorithm (MLFMAY ;The galculation and storage amount in solving adjoint equation is basically the
same as the calculation of RCS. By adoptj@ t louble ogive model and a missile model, two test cases are adopted to ve-
rify the reliability and precision of tr?e\aﬁjbinwethod. Gradients calculated based on the adjoint method of MOM and MLFMA
are compared with the finite, différgnhee }‘gﬁts. Numerical results prove the accuracy of the adjoint method, a emonstrate
that it can be applied in.complex sﬁ! , providing a basis for the construction of gradient-based aerodynamicstst&alth opti-

mization framework. }
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