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Fig.1 Realization of erosion operation
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Fig.2 Noise -added waveform and those
filtered by morphology operators
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Fig.3 Model of simulation system
3.1 HEREFHRE

FEAHYIE 2527 M B TE SR PR f (x0) B 1 25 4

PR g () B2 K A Db iz B 45 R i Bl 22 0317
Geaa (f)=(fDg)(n)-(fOg)(n) (7)
MSE R DL | i 72 SCRR B HE FLAE B 1 LY
B M RN, R TS5 ICR B XS



E3H

2 EA F RIS TR ) R GRS 5 R R e

5 5 FIO 5 et R 2 i i 5 5L A RUJR F M R B A AR /M
IR PRIBOR . Wl HIE S TR S i
PRI, B 25 2 A6 R Y B — D a2 o - 45 4 e
RO SO R R IME Z 22 85 | BT LU 252
B 32 SR U 3R 1R/ B I i A B2

Bl 4 735 a5 i T 18 2 W (a) Ml (o) RIE A2 RB
AR AR AR BrP ERE K Y 6 BB
ZEROLER . NIRRT IR 2 s B R A At I
T B B A A 1) B e s 4 TR i —
AT B e, I LDk b R (EL I R B TGN i Mg
J5 B WY 2 AR 45 S5 ATH A B o T ARG I B 245 2R T
Ui 33K Ao A2 45 F WP PR BEURE  M) T SR AR AR S AR

100 200 300 400 500 600 700
n
(a) JNMEJG BB LI 75 240 B AR

7100 200 300 400 500 600 700

n
(b) gl 5 W 26T 257 8 25
B4 mEMEEEREERETIREER

Fig4 Waveforms after morphology gradient transform
for the noise-added waveform and filtered
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Fig.5 Waveforms after multi-resolution
morphological gradient transform
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Fig.6 Waveforms after morphological
operator transform
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Fig.7 Waveforms after apex-vale inspector transform
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Application of several mathematical morphology operators
in power system saltation signal detection
QUAN Yu-Sheng, LI Xue-peng, YANG Jun-wei,MA Yan-wei, Ll Jing-yi
(North China Electric Power University Institute of High Voltage & EMC,Beijing 102206, China)
Abstract: Mathematical morphology is a tool to process and analyze nonlinear images (signals)
with which the extraction of signal features is performed in time domain and the features of phase
and amplitude will not change. The grey morphology transform,filter construction and transient
saltation extractiom with mathematical morphology operators in one dimension are introduced in
detail. Simulations are carried out with PSCAD /EMTDC. Results show that,with appropriate struc-
tural elements,the mathematical morphology operators has not only favorable filter ability,but also
rapid speed,small time delay and easy detectiom of saltatiom signal.

Key words: power system; mathematical morphology; saltatiom signal; sigmal detectio



