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Study on Uniformity Characterization of Low Pressure Dielectric Barrier Discharge Based
on Image Feature Extraction
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Abstract: In recent years, the uniform discharge mode of dielectric barrier discharge (DBD) has shown significant
application potential in industry and other fields. In this paper such two methods as circumferential ring difference
and radial range difference are proposed to distinguish the discharge uniformity of DBD at low pressure by extracting
the characteristics of DBD discharge images , the range and ring difference are used to characterize the discharge uni-
formity of DBD, the evolution of the discharge uniformity of DBD under different voltage , and frequency and pressure
parameters is given. The applicability of circumferential ring difference method and radial range method in evaluat-
ing the discharge uniformity of DBD is verified. The results show that in case of decrease of the uniformity of dis-
charge in circumferential DBD, the ring difference of discharge image will increase significantly. In case of decreae
of the uniformity of radial DBD discharge, the range of discharge image will also increase. At the same time, both the
applied voltage and discharge frequency are related to the discharge intensity, but have little effect on the discharge
uniformity of DBD. The effect of air pressure on the discharge uniformity of DBD is significant, and the discharge uni-
formity tends to decrease with the increase of air pressure. The proposed circumferential ring difference method and
radial range difference method can achieve the assessment of the discharge uniformity of DBD, provide a basis for fur-
ther realizing uniform and stable dielectric barrier discharge and have practical value for the application of uniform

DBD in the field of material surface modification.
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Fig.1 Schematic diagram of the experimental platform
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Fig.2 DBD discharge electrode diagram
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Fig.3 Flow chart of circumferential ring difference and

radial range method
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Fig. 4 Image of helium DBD discharge at different voltages
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Fig. 5 Helium DBD loop difference at different voltages
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Fig.7 Helium DBD range map at different voltages
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Fig. 11 Helium DBD range map at different frequencies
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Fig. 13 Helium DBD ring difference at different pressures
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Fig. 15 Helium DBD range map at different pressures
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