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We consider an inverse scattering method using only total electric field data on an observation surface with no 

knowledge of incident fields. An initial-boundary value problem is set up whose solution coincides with that of 

the original scattering problem in the interior region bounded by the observation surface if and only if a medium 

inside the observation surface is the same as that of the original one. A cost functional consisting of the stored 

energy of the misfit field between the original problem and the boundary value problem with an estimated object 

is introduced to solve the inverse problem[1].  
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where M successive illuminations are assumed to probe the object. ( ; , )eq TE p r  and ( ; , )eq TH p r  are the electric 

and magnetic fields at the time t T=  of the boundary value problem with the electrical property distribution p . 

It was confirmed that the proposed inversion approach by using a gradient method can be applied to reconstruct 

electrical parameter distributions of the unknown object[2]. However, it was difficult to estimate a step size for 

modifying the solution. To overcome this problem, we proposed an inverse scattering method using following 

cost functional.  
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where η  is the intrinsic impedance of free space. Eq. (2) is obtained by assuming ( ) 1rε =r  and ( ) 1rµ =r  in eq.(1). 

In this case, the cost functional is considered to estimates the approximated stored energy of the misfit field 

between the original problem and the boundary value problem with the inverse problem. It was confirmed that the 

proposed inversion approach by using Real-Coded Genetic Algorithm could reconstruct electrical parameter 

distributions of the unknown object[3]. In this paper, we solve this problem based on eq.(2) by a gradient method. 

An example of numerical result is shown in fig.1. 

 

                   

(a) Orignal profle                                                  (b) Reconstructed result 

Figure 1. Result of proposed gradient-based inverse scattering method 
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