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Some properties of subspace migrations in the limited-view inverse1

scattering problems2
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Abstract5

An analysis of subspace migration occurs in the limited-view inverse scattering problem is considered herein.
Based on the structure of singular vectors associated with the nonzero singular values of Multi-Static Re-
sponse (MSR) matrix, we establish a relationship between subspace migration imaging function and Bessel
functions of integer order of the first kind. The revealed structure and numerical examples answer that
why subspace migration is applicable for imaging of small scatterers in the limited-view inverse scattering
problems.
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1. Introduction8

This work focuses on the subspace migration for imaging of small scatterers located in the homogeneous9

two-dimensional space R2 in the limited-view inverse scattering problems. Subspace migration is simple10

and effective imaging technique so it is applied to a lot of inverse scattering problems. Due to this reason,11

various remarkable properties are studied and investigated in many researches. Related works can be found12

in [1, 2, 6, 7, 9, 10, 11, 12, 13] and references therein.13

Based on these researches, it turns our that subspace migration can be applied not only in the full-view14

but also limited-view inverse scattering problems. However, the use of the subspace migration based imaging15

technique has been applied heuristically. Due to this reason, in [1, 7], the structure of subspace migration16

in the full-view inverse scattering problems has been established. However, in the limited-view problems, it17

still applied heuristically hence, a mathematical identification of its structure in the limited-view problems18

still needs to be performed, which is the motivation of our work.19

In this paper, we extend the research [7] of structure analysis of subspace migration in the full-view20

problem to the limited-view problem for imaging of perfectly conducting cracks of small length. This is based21

on the fact that far-field pattern can be represented by the asymptotic expansion formula in the presence of22

such cracks (see [4] for instance). From the identified structure, we find a condition for successful imaging23

performance. Subsequently, the structure of multi-frequency subspace migration should be analyzed. This24

shows how application of multi-frequency enhances its applicability.25

This paper is organized as follows. In Section 2, we survey two-dimensional direct scattering problems,26

asymptotic expansion formula in the existence of small crack, and subspace migration. In Section 3, we27

investigate the structure of single- and multi-frequency subspace migration in the limited-view problems by28

finding a relationship with Bessel functions of integer order of the first kind.In Section 4, some numerical29

examples are exhibited to support our investigation. A short conclusion is mentioned in section 5.30
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