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Abstract: In order to enhance the corona detection efficiency of commercial SBUV /Visible double spectral co—
rona detect systems and avoid the noise interference an automatic real-time detection method detecting weak
solar blind ultraviolet corona is proposed. Based on the analysis of statistical characteristics of the corona target
and noise time-domain utilizing corona characteristics in continuous time domain the pretreatments like gray
image binarization and morphological dilation are completed firstly followed by accumulation of the N succes—
sive frames then thresholding. At last the features of corona like location size and so on are extracted. Upon

completion of the calibration of radiation equipment the corona’s photon counting reference value can date
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back immediately. The mathematical model of detecting probability and false arm rate( FAR) is established.
We implement the method and test on a high-speed digital processing platform TMS320DM642 using the video
of corona and the results show that its FAR is 2. 85 x 10 ° and the processing time is less than 120 ms in-
dicating that the weak corona can be detected in real-time.

Key words: solar-blind ultraviolet; corona detection; auto-detection
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Fig. 1  Structure diagram of solar-blind ultraviolet ICCD
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Fig.2  Scattering noise of solar-blind ultraviolet ICCD
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Fig.3 Statistical distribution of shot noise’s location
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Fig.4 Basic idea of the algorithm in this paper
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Fig.5 Flow diagram of algorithm in this paper
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Fig.7 Sequence frames of solar-blind ultraviolet image
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Fig.8 Processing result by the algorithm in this paper °
2.85 x
1077 120 ms.
1 . J . 2006 43(482) :6-8.

ZHANG H F PENG Q CH CHEN X CH. The characteristics of high-voltage corona and its dectection J . Electrical
Measurement & Instrumentation 2006 43(482) :6-8. ( in Chinese)

2 . J. 2013 33(1/
2) : 148451.
YIN L M ZHANG D J TAO Y ZH. Corona solar blind ultraviolet image detecting method J . J. Northeast Dianli Univer—
sity 2013 33(1/2) : 148451. (in Chinese)

2012 39(2):14.
LU F CH DAI R J WANG SH H et al.. Study on the corona discharge ultraviolet image parameters characteristic in ex—
tremely uneven electric Field J . J. North China Electric Power University 2012 39(2) : 1. ( in Chinese)

4 . J. 2013 34(4):24-27.
YEBS YUANY G WANG J Q et al.. Design of a portable UV camera for corona detection J . Infrared 2013 34
(4):2427. (in Chinese)

5 . J. 2012 28(1):
93-96.
CUITHY CHEN L. TANG N Y et al.. The application of UV imagery technology in electrical equipment PD detection

J . J. Shanghai University of Electric Power 2012 28( 1) :93-96. ( in Chinese)

6 SHONG KM KIM Y S KIM S G. Images detection and diagnosis of corona discharge on porcelain insulators at 22.9 kV
D/L J . IEEE 2007 1062:462-466.

7 YIN L M ZHANG Y. Ultraviolet image processing method in corona detection C . WCSE’09. Second International
Workshop on Computer Science and Engineering Qingdao China 2830 Oct. 2009:327-331.

8 . J. 2008 32(2):140442.
YANG CH ZENG QY ZHUD Y et al.. Study on the target location in solar blind ultraviolet detecting system J . Laser
Technology 2008 32(2) : 140-442. ( in Chinese)

9 IVANOV O P STEPANOV V E SMIRNOV V S et al.. Development of method for detection of alpha contamination with



932 8

using UV-eamera “DayCor” by OFIL M . New York: IEEE Press 2011:21922194.

10 . ICCD J. 2006 14(4) :709413.
YANF YU ZJ YU X et al.. Noise analysis and processing of ultraviolet ICCD for corona detection J . Opt. Precision
Eng. 2006 14(4):709413. (in Chinese)

11 . J. 2007 3(5):129432.

LIUY P MAGM LIU ZH O et al.. Application of low pass filter technology in electric equipment UV detection J .
High Voltage Engineering 2007 3(5) :129432. (in Chinese)

12 . I 2007 34(11) :1043.

ZHAO Y H YAN F SUL'Y X et al.. Target extraction from the ultraviolet image sequences J . Opto-Electronic Engi—
neering 2007 34( 11) : 1043. (/in Chinese)

13 . J. 2007 43(23):77499.

ZHAO Y H YAN F YU Z ] et al.. Noiseweduction of solar blind ultraviolet image J . Computer Engineering and Ap—
plications 2007 43(23) :77499. ( in Chinese)

14 . I 2008 32(7) :96-
99.

YANG X L LI'Y Q LIU Y P ez al.. Uliraviolet image extraction of power equipment discharge region based on mathe—
matical morphology J . Power System Technology 2008 32(7) :96-99. ( in Chinese)

15 . J. 2009: 45( 29) :220222.
ZHAO Y H WANG Q ZHANG L W et al. . Mathematical morphology application in real-time detection of target in solar
blind ultraviolet image J . Computer Engineering and Applications 2009 45(29) :220222. ( in Chinese)

16 HELF CHAOY Y KENJIUZHUKI A. A linearime two-scan labeling algorithm J . IEEE Transactions on Image Pro—
cessing 2008 17(5) : 197202.

(1986—) (1984—)

o E-mail: bilin7080@ 163.

o E-mail: zhouy @ ciomp.

ac. cn com

( 1980—) (1986—)

o E-mail: louhw@ ci— o E-mail: zhangxl@ ciomp. ac. cn

omp. ac. cn

(1983—)

o E-mail: zhouy385@ ciomp.

ac. cn




