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Image Processing of Luminosity due to Corona
Discharge in Atmospheric Air
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(Received August 2, 1989)

An image processing system was constructed using a high quality video-camera, a micro
computer and the others for extraction of valuable information from recorded impulse discharge
light on a film. The light intensity on the film can be expressed by a brightness number as
the image processing result, but the number is affected by the measuring conditions and used
apparatus. Therefore, it is needed to make clear the relationship between the brightness number
and the emitted rate of photons for the quantitative study of discharge phenomena. DC positive
corona discharge in a coaxial cylindrical electrode has a stable emission of luminosity and
similar wave spectra to the long-gap impulse discharge. The emitted rate of photons were
measured using a photomultiplier tube. Also the emitted rate of photons were calculated from
the measured current-voltage characteristics using the coefficients of ionization and excitation.
On the other hand, brightness numbers were derived from the image processing results of the
films which were exposed with a still camera or a streak camera. It was obtained that the
brightness numbers had a simple relation to the emitted rate of photons. The results indicate
that DC positive wire corona discharge has possibility to be used as a light source for the
quantitative calibration on the image processing results of the discharge light recorded film.
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Fig. 1 Experimental apparatus.
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a) [rhopEER 13 &)
0/p=9.294—464.8/(E/p) —8.05+103/ (E/p)?
+1.79%108/ (E/p)3—7.266+107/ (E/p) 4
+9.541+108/(E/p)5 (1/cm-Torr)
b) SERDEMECREC Uik 14 X )
E/p<60V/cm-Torr ®» & &
a*/p=4,78 exp (—221p/E) —0.01298-+0. 541
*10-3 (E/p) —0. 87x103(E/p)?
E/p=60V/cm-Torr ® L ¥
a*/p=9.86 exp(—264.2p/E) [1/cm-Torr]
¢) EFOBBAE (LM 13 L Y)
E/p=<100 (V/cm:Torr) D& X
Vo=1. 04108 (E/p)0-715
E/p=100 O & ¥
Vo=1.55+108 (E/p)0-62
d) A+ v OBHE
#1=1.8 (cm?/V-s)
L, P &E (Torr), E: BH (V/cm)

[cm/s]

[cm/s]




