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Fig. 5.31. Scattered pattern of reflected light at
surface flaw.
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Table 5.2. Recognition techniques of surface flaw inspection for cold rolled sheets.

Classifier Tree logic Statistic pattern Neural network Probabilistic
(AD) recognition? (back-propagation) neural network®
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@ll) D2 @ N4 di=(x—p) 2 M — )7
— d;: Mahalanobis distance
22:: Covariance matrix ®: Gauss kernel
Self-learning X O O O
Discriminator Linear Linear Non-linear Non-linear
Tuning time X A A O

Fl, F2: Feature of flaw, D1~D4: Class of flaw.
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Fig. 5.34. Schematic optical system of 3-channel
ellipsometer.
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Fig. 5.35. Configuration of the on-line surface
roughness measuring system.
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COUNTERMEASURES
Embodyment of a concept on on-line

REQUIREMENTS

Quality improvement

under high-productivity fully automatization having

reliability as to high-speed and high-accuracy
flaw detectability as well as multipurpose
utilization of quality imformation through
on—line network

Diversified quality Flexible high-performance system
requirements accompanied

with new kind of steel

and products
Problem of
low inspectability

Signal processing for enhancement

signal rochojse ratio
in freguency domain
Variable analogue bandpass filtering
based on more precise characterization
of materials
Computer-aided signal processing
l Split Spectrum Processing Technique

Spiralled-up More reliability accompanied with

high-quality requirement { high-sensitivity

Real-in-time
on-line digital signal processing

Aggressive Digital filtering of received signal

i

transmission pulse

control
L-Tone burst transmission
by using optimum frequency

in S/N (Spacial averaging)

technique

After Then

Fig. 5.42. Technical trends just for this decade in
ultrasonic testing system.

(Time-Frequency Domain Signal processing ?)
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(Averaging) (FIR filter)

RF output

/ ¥

r Sampling 1requency D/A converter
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Q

Peak
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Fig. 5.43. Block diagram of a real-in-time digital signal processing system.
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