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A computational inverse technique for determination of detonator status
in underground explosion "

Zhang Wei, Liu Jie, Han Xu, Tan Zhu-hua

(Key Laboratory of Advanced Design and Simulation Techniques for Special Equipment ,
Ministry of Education, College of Mechanical and Vehicle Engineering ,
Hunan University , Changsha 410082, Hunan, China)

Abstract: A computational inverse technique is presented for determining the detonator status in an
underground explosion from the given damage effects. In this technique, the detonator status can be
determined by minimizing the error functions formulated using the given damage effects and those
computed using the forward solvers based on the candidates of the detonator statuses. To reduce the
computational cost, the polynomial approximation model based on error reduction ratio is used to re-
place the actual computational model. The nonlinear Newton’s method is employed as the inverse
procedure. In order to improve the computational efficiency, the trust region method is adopted to
manage the error between the approximation model and the actual one. Additionally, the Tikhonov
regularization method is applied to the ill-posed problems. The results demonstrate that the detonator
status can be determined from the given damage effects with high efficiency through innovative use of
the present method.

Key words: mechanics of explosion; inverse problems; approximation model management; under-

ground explosion; regularization method; Newton method
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