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Non-destructive Fusion Method
for Image Enhancement of Eddy Current
Sub-surface Defect Images

Anil Kumar Soni, Ranjeet Kumar, Shrawan Kumar Patel,
and Aradhana Soni

1 Introduction

Non-destructive Evaluation (NDE) techniques are broadly used in various indus-
tries in order to assess the immaculacy and adequacy of materials and structure
components without disturbing the functional properties and worth. The EC testing
technique works in the principle of electromagnetic induction for inspection of the
metallic materials. EC testing technique is used for detection and sizing of defects
in the metallic material, but due to the skin effect phenomenon, penetration of eddy
currents into the metallic material is limited and detection of sub-surface defects
is challenging [1]. Use of large diameter EC probe and lower excitation frequency
increase the detection sensitivity for sub-surface defects by increasing the deeper
penetration of eddy current into the material [2–4]. However, the use of large diam-
eter probe and lower excitation frequency cause the blurring or oversizing in defect
images and also decrease in resolution aswell as SNR [1]. In this regard, combining of
defect information (image) from different excitation frequencies as well as different
diameter probe are beneficial.

The process of combining two or more images containing complementary as
well as redundant information into a single image is called image fusion. Image
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