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Fig.1 Time-frequency sequence of wideband and narrowband RFI signals. The horizontal line in panel
(a) is the narrowband RFI signal, the vertical line in panel (a) is the broadband pulsed RFI signal, and
panel (b) is the broadband continuous RFI signal.
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Fig.2 The embodiment of narrowband RFI in wavelet transform. The top panel is the original signal,
the middle panel is the low frequency signal after wavelet decomposition, and the bottom panel is the

third layer of high frequency signal after wavelet decomposition.
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Fig.3 The embodiment of broadband RFI in wavelet transform. The top panel is the original signal, the

middle panel is the low frequency signal after wavelet decomposition, and the bottom panel is the third

layer of high frequency signal after wavelet decomposition.
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Fig.4 Time-frequency sequence and its coefficient threshold processing. The top panel is the original

signal, the bottom panel is the comparison diagram of wavelet low-frequency coefficients and the

Frequency /MHz

Frequency /MHz

w

1400

threshold, and the horizontal line in the figure is the threshold.

L MAX=5.06
0

10

5

w
o
o

N
o
o

=
o
o

8 6 . 4 . 2 110120130
Time /s

RFIEShrics . EERZAHATER, FEELHEEER, MAXEEBRILRAME.

Channels

Channels

Fig.5 RFI signal marking result. The top panel is the image before processing, the bottom panel is the

image after processing, and MAX is the maximum signal-to-noise ratio.
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Fig.7 Wavelet coefficient processing. Blue is the original signal, red is the filtered signal, and yellow is
the final result.
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Fig.8 The result of RFI signal removal. The top panel is the image before processing, the bottom panel

is the image after processing, and MAX is the maximum signal-to-noise ratio of the data.
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Study of Radio Frequency Interference Mitigation
Method Based on Wavelet Transform

LIN Tian-qi'? WU Ya-jun!® ZHU Ren-jie’* XU Zhi-jun’?
(1 Shanghat Astronomical Observatory, Chinese Academy of Sciences, Shanghat 200050)
(2 University of Chinese Academy of Sciences, Beijing 100049)
(8 Key Laboratory of Radio Astronomy, Chinese Academy of Sciences, Nanjing 210023)

Asstract In radio astronomy observations, radio frequency interference (RFI) is
mixed into the telescope receiving system in various forms. The existence of RFI brings
misjudgment to the observation or reduces the observation signal-to-noise ratio. In re-
cent years, domestic and overseas radio astronomy has developed rapidly. Large-scale
radio telescopes or arrays of large telescopes at home and abroad have been constructed
successively. Observation sensitivity is greatly improved, and the influence of RFT is
particularly prominent. With the development of science and technology and the in-
tensification of human activities, RFI has become increasingly serious and irreversible.
We propose to use the two-dimensional discrete wavelet transform method to analyze
the data of radio astronomy observations, and to perform wavelet transform on the
time-frequency sequence output by the telescope system. According to the wavelet
coefficients, each component in the original signal is separated, and the corresponding
threshold value is obtained by statistics of each component. Each component is com-
pared with a threshold to identify the interference component and mark it for removal.
This method is used to process the actual observation data. The results show that this
method can well mark and eliminate the interference signal, and improve the observed
signal-to-noise ratio.

Key words radio frequency interference (RFI), wavelet transform, techniques: image
processing, methods: data analysis
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