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Optical Width Gauge for Hot Radiant Plates
Yasuhide NAKAL, Kenta YOSHI, Takamasa NAKADA and Itsuo TAKAHASHI
Synopsis:

An optical width gauge for hot plates has been developed, which can be installed near the rolling mill
without backlight equipment. The device consists of solid state linear image sensors, a signal processor
and a microcomputer. Edge points of plates are detected by finding the steepest points in the video signals
of the radiant images. Furthermore, highly resolved edge data can be derived from the discrete differential
signals by calculating the quadratically interpolated peak points of the signals. The edge data are stable
and accurate even if the temperatures of the objects are varied.

This paper describes the method of detection for plate edges and experimental data concerned with the
high resolving power. An application of the equipment is given for the camber display system which has
been installed near the finishing mill in the plate shop and which displays the camber shape of plates im-

mediately after finish rolling and gives useful information to mill operaters.
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Fig. 1. Scan period of solid image sensor vs.

temperature of objects when the video signal
levels are constant.
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Fig. 2. Change of video signal hight vs. change
of object’s temperature at each temperature.
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Fig. 3. Method of hot plate edge detection.
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position using quadratical interpolation of differ-
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Fig. 5. Experimental apparatus for detecting
high resolved edge position.
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Fig. 6. Experimental results of detection of
highly resoluved edge position.
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Fig. 7. Configuration of the equipment
for camber display.
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Table 1. Characteristics of sensor.
Device MOS type image sensor
Number of elements 1024
Lens f 50 mm (Macro)

about 2 000 mm/camera
about 2 700 mm
about 0.5 mm

Range of vision
Distance between two cameras
Resolusion

Size of object 700~ 4 700 mm
Scan period 3~40 ms
Sampling pitch 300 mm
Temperature range of objects 700~ 900°C
Video
signal A/D 1
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Fig. 8. Block-diagram of signal processing for

differential signal peak detection.

W, =y DR EMSTRBES LS kB 5 X5k
EE#Y2 v ie—14+ 3% AGC
Control) i, BRES% A/D L TEN -7 %
BT 5=y ORI, BoRE0= ., OMBEXHET
% CPU HEMH B 5.

HEFE TR Lic= y DEHIE, SEOBEES %
Wotd, BHEC—IMBEDOT FLra (m) RBEHTS
LZAFTRA—-FY 7 TARBL, fio (1), (2)
KOHBEIL, V7 by 27 TUE LY. Foi®, Fig.
8 DX 5iclIBAERE L.

PLG %3, X7 — 7 VEBB— 2@ L
72 PLG oA w25 AT5Z L X oC, BERN—F
EIERTHIILCERA~YI 7ra v, -2 cED
AZFTNT 5.

ERH~A 7ra v — 2 TiE, EEE DA
DT BEAEMOEHKEOR = » SMLET — 2 ZHH,
BoasE, JEiRy » v RO FR EFHEOFHE L E
2155, Flo, AL —20ERKILUT, CRT EEH
DAa—=Fab—&Ehb X517
32 e nNERERVIEDT

ER O 1 A%, EL 1.0~4.6m, £X§ 5~45m

(Automatic Gain

Edge deviation from reference edge line

Display size

/ A B _1| for maximum

__________ k1 sized plate

Frlont, 1 I Display si

L- edge l | isplay size

—T— for minimum
[l sized plate

Fm—————p—————

Fig. 9. Format of camber display.
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Fig. 11. Examples of camber display.
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Fig. 12, Example of experimental data.
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Fig. 13. Error distribution.
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