33 FH1W
201341 A5 H

oK CEN IR R ¢
Proceedings of the CSEE

Vol.33 No.1 Jan.5,2013
©2013 Chin.Soc.for Elec.Eng. 179

XEHS: 0258-8013 (2012) 01-0179-09

TR ENEREE T ERSE

FESES: TM 15

XktrERL: A ZERSES: 47040

A ERRAL S

Az & IR, BRE, EHT

CRemIZLEHRBARRTEL LR T FHEKXS),

WAk RRXT 430074)

Study on Gaussian Mixture Model of the Gray Level Histogram of
Dielectric Barrier Discharge
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ABSTRACT: The requirement of the uniformity of dielectric
barrier discharge (DBD) used in the industry is much different
from that in the laboratory, the uniform discharge in a long
time-scale may meet the needs of some industrial applications.
A gray probability model based on the Gaussian mixture model
was proposed to identify the filamentary and uniform DBD
accurately, the parameters of the model were estimated by a
trust region algorithm, and its effectiveness and practicability
were verified by validation of the model and application
examples. The gray level histogram (GLH) obeys a double
gaussian probability distribution in a filamentary discharge,
while the GLH obeys a normal Gaussian probability
distribution in a uniform discharge. With an increase of the
exposure time, the mean gray level and the gray level standard
deviation of the discharge and the background region in a
filamentary discharge calculated by the double Gaussian
probability model become larger, and the mean gray level
calculated by the normal Gaussian probability model also
become larger, while the gray level standard deviation remain
almost constant in a uniform discharge. With a decrease of the
air gap spacing, the GLH of the corresponding discharge image
transits from a double Gaussian probability distribution with its
mean gradually increasing into a normal Gaussian probability
distribution with its mean gradually decreasing. It indicates that
the transition of the filamentary discharge into the uniform
discharge, the filamentary discharge becomes more intense,
while the uniform discharge gets less intense. These results
show that the model can quantitatively identify the filamentary

and uniform discharge.
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Fig. 1 Schematic diagram of
the experimental set-up for DBD
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Fig. 2 Electrode structure used in the DBD reactor
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Tab. 1 Validation of the double Gaussian probability

model for the GLH under different exposure times in a
filamentary discharge

t/s )21 §2 Rsg Ruise R

1/15 0.5330 0.374 0.000 9 0.001 9 0.992 4
1/10 0.526 0 0.370 0.001 4 0.002 4 0.985 4
1/8 0.5470 0.347 0.001 1 0.002 1 0.9852
1/6 0.5390 0.372 0.001 0 0.002 0 0.980 4
1/4 0.467 0 0.438 0.000 7 0.001 7 0.978 2
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Fig. 6 Calculated results of the double gaussian
probability model for the GLH under different exposure
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Tab. 3 Validation of the gaussian mixture probability
model for the GLH under different air gap spacings

d/mm Rsg Ruse R
0.2 0.000 14 0.000 74 0.999 1
0.4 0.000 07 0.000 52 0.9995
0.6 0.000 18 0.000 84 0.998 3
1.0 0.000 18 0.000 84 0.996 0
1.2 0.000 44 0.001 32 0.9912
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