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Nondestructive Testing of Electric Circuits

by Means of Dynamic Image Cognition
Yoshiharu NAKAJIMA, Seiji HAYANO, Yoshifuru SAITO and Kiyoshi HORII

ABSTRACT

The principal purpose of our research project is to cognize a distinct circuit element, for

example resistance, capacitance, inductance, diode, transistor and so on, by measuring an

electromagnetic field distribution around an electric/electronic device along with the

dynamic image cognition methodology.

In the present paper, we have tried to cognize an electrical resistance by one point time
domain magnetic field measurement as the first step of our extraordinary research project.

To extract the characteristics of a time domain signal, we employ the equivalent
characteristic value approach. After that we employ the 3D Lissajous diagram
methodology. Apply least square means to a system of ill-posed equations reveals each of

the electrical resistances.
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Fig.1 Induced Voltage Waveforms
(a) Above an electrical resistance
(b) Above an electrical capacitance
(c) Above no electric elements
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Fig.2 Transient Current of a R-L
Series Circuit
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Fig.3 Equivalent Characteristic Values by
Applying Eq.(3) to the Output Currentin Fig. 2
Left: Real part  Right: Imaginary part
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Fig. 4 Transient Current of a R-L Series Circuit
when Impressing a Sinusoidal Voltage
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Fig.5 Equivalent Characteristic Values by
Applying Eq.(3) to the CurrentinFig. 4
Left: Real part  Right: Imaginary part
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Fig.6 Averaged ECV Values of thgt in Fig. 4
Left: Real part Right: Imaginary part
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Fig. 7 Averaged ECVs of the Output Signals in

Fig.1
(a) Above an electrical resistance
(b) Above an electrical capacitance
(¢) Above no electric elements
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Fig.8 Examples of the Lissajous Diagram
(a) Same frequency and phase
(b) Frequency ratio 1:2
(e) Frequency ratio 1:3
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Fig.9 3D Lissajous Diagram of the Lissajous
DiagramsinFig. 8
(a) Same frequency and phase
(b) Frequency ratio 1:2
(¢) Frequency ratio 1:3
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Fig. 10 3D Lissajous Diagram
(a) Above an electrical resistance
(b) Above an electrical capacitance
(c) Above no electric elements
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Fig. 11 Elements of a Solution Vector
(a) Above an electrical resistance
(b) Above an electrical capacitance
(c) Above no electric elements
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