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A Defect-Inspection Technique for a L ow-Profile Power

Inductor Using Machine Vision

CHAIO-SHIUNG CHEN and WGOUN-HON ZUWN
Department of Mechanical and Automation Engineering, Da-Yeh University
112 Shan-Jiau Rd. Da-Tsuen, Changhua, Taiwan

ABSTRACT

This study develops image-processing techniques including image positioning, color
separation, symbol recognition and image classification for on-line inspection of the defects in a
power inductor by the use of machinevision. The inspection processis divided into two stages. In
the first stage, color separation is applied to the RGB color space of copper. The spread region of
normalized copper colors is then incorporated to inspect defects such as broken iron, appearance of
coil, etc. In the second stage, the symbols on the inductor are recognized by the use of a
node-extraction technique. The extraction features consist of the ends and nodes of a symbol. By
using these features to identify the characters on the inductor, the copper-mixing problems can be

solved. Moreover, a self-adaptive neural network is developed to improve the symbol recognition.
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Geometric moments are employed to extract the symbol features, which are used as the inputs for the
neural networks. A recursive nonlinear least-square agorithm is implemented to auto-tune all
parameters in the neural network, thereby accelerating the learning convergence and improving the
approximation accuracy. Finaly, the developed techniques are applied to practical power inductor
manufacturing processes to confirm the validity of the proposed method.

Key Words: machine vision, defect recognition, power inductor, self-adaptive neural network system
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