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Table 1 Part of the main sources of RFI contamination at low radio frequencies

Part of RFI source Frequency/MHz Characteristic
FM 87-108 Narrow band, persistent
TV 48-84, 160-230, 470-806 Broad band, persistent and transient
Mobile GSM 900, 1800, 1900 Narrow band, persistent
Mobile CDMA 1900, 2000 Narrow band, persistent
Mobile LTE 1900, 2300, 2600 Narrow band, persistent
GPS 1227.6, 1575.42 Persistent
Inmarsat 1525-1559 Persistent
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Fig.3 The structure of resident signal template library
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Table 2 Estimation of signal energy under different polarization and direction

SN Gy G Gy Ga Gs Gs
POL/AZ H/0° H/60° H/120° H/180° H/240° H/300°
TV NRG EST 68.782753 67.150513 88.256592 105.33994  93.680740 76.398705
COM NRG EST  145.86574 131.63054 120.71227 128.26501 127.17479 144.58414
SN Gr Gs Go Go Gy Gia
POL/AZ V/0° V/60° V/120° V/180° V /240° V/300°
TV NRG EST 63.351639 68.059128 85.472527 89.752731 82.495804 72.942192
COM NRG EST 150.39568 179.98816 191.43665 187.40207 153.62897 137.44440
F2d B LS 5 1 e = E B RE = A E & KA REEDMRB (2R NETREDM, Fo)RnES
2H105.33994, #3515 5 K BE & {H9191.43665, Re s Am B A, S8R EN) i S A EI6 .

xR AT 2 SRS R (DOA) HER 3.

*3 BUSBEESHIE
Table 3 Characteristics of energy value of TV
and COM signals

Signal characteristics POL DOA
TV H 180°
COM \Y% 120°

EHUESA AI 7 AT E ) RIS — M fh, B
— 5 W T HET38HA S S R AE. Pl (3) A R1F
PSS BahE 5 H384LeE BH tnR4FT .

i FIK-SK 36 5 v2:, 16 &3 M /KF0.05°F, %4
IR TR EALE 5 e S U NI (E 109.9820.  #r
#E 22 5. 7927 IR 40 Ay B ahi@ E(E 5 ae =i
M I 197.94, AR 22 5. 1410 IEZS 43 4. BXUE
BOAH _E0.0140 6 AL F0.0159 07 N BE & RE
B R B, MRS 5 A A2 oN96.5. 123.45;
FBahiEE N A2 7 N185.9826. 209.8974. {55
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1 —Empirical distribution function of signal energy
----- Theoretical normal distribution function
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Fig.5 Energy distribution function of TV signal
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Fig.6 Energy distribution function of COM signal
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Table 4 Statistics of energy value of TV and COM signals

SN TV COM SN TV COM SN TV COM
1 105.3399 191.4367 14 116.0684 201.495 27 99.35794  202.291
2 112.1356  191.9573 15 116.6958 201.2943 28 102.6762 203.5538
3 107.0457 192.1 16 111.0825 199.7009 29 106.9791 205.6003
4 107.3967 192.9544 17  105.2077 194.5324 30 112.8193 206.0185
5 112.6637 194.2156 18  104.6287 193.425 31 118.2909 206.7691
6 109.4447  195.0232 19 103.8677 194.3133 32 118.244  207.0259
7 110.1481 195.2499 20 110.0617 197.2149 33 118.5309  207.254
8 111.404  195.8479 21 109.1166 198.5669 34  118.7509 205.1263
9 111.8443  196.684 22 107.3417 187.4467 35 119.1036 195.2627
10 1124374 197.9639 23  105.2075 198.7534 36 113.0064 192.9031
11 113.3443 200.1851 24 103.2537 195.6201 37 109.7519  191.906
12 115.0977 200.9503 25 96.87508 197.9085 38 109.1833 191.4892
13 116.0425 201.4826 26  98.87082 200.3102

*5 Bl BEESHIEEER
Table 5 Characteristic information table of TV and COM signals

SIG POL DOA f./MHz

Lower NRG THR  Upper NRG THR

TV H 180° 674
COM \Y% 120° 944.5

96.5
185.98

123.45
209.90
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Table 6 Energy value of TV and COM signals

SN vV COM SN TV COM SN TV COM

1 103.4511  191.6863 8 112.0683 197.3875 15  116.2047 197.9678
104.1806 191.3165 9 112.8794 198.8284 16 110.4534 192.8794
106.2267  190.833 10 114.0898 200.0958 17 106.1829 192.0111
105.9268 190.6283 11  115.1297 201.0517 18 105.3359  191.577
105.8403 191.1342 12 115.8033 201.1559 19 105.3672 191.6834
107.3583  193.4638 13  116.7104 201.5499

110.6024 196.0694 14 116.4714 201.0725

~N O Ot s W N

*7 B BREESHEXRHY
Table 7 Correlation coefficient of TV and COM signals

SN TV COM SN TV COM SN vV COM

0.905 0.8968 8  0.6957 0.9104 15 0.7471 0.8915
0.925 0.8958 9  0.7769 0.8962 16 0.6897 0.8996
0.835 09036 10 0.6856 0.9895 17  0.874 0.9163
0.8574 0.9243 11 0.7105 0.9832 18 0.9153 0.9463
0.8134 0.9095 12 0.6926 0.9547 19 0.9132 0.8855
0.8324 0.9088 13 0.6788 0.9428

0.7509 0.8993 14 0.7937 0.9716
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Fig.7 Energy distribution function of TV signal 2
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Table 8 Statistical results of discontinuous TV signals

TV f./MHz Off Time Run Time Channel Occupancy
474 AM 2: 00-AM 7: 00  AM 7: 00-AM 2: 00 (the next day) 79.2%
490 AM 2: 00-AM 7: 00  AM 7: 00-AM 2: 00 (the next day) 79.2%
538 AM 2: 00-AM 7: 00  AM 7: 00-AM 2: 00 (the next day) 79.2%
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Detection and Identification Method of Resident
Electromagnetic Interference at Radio Observatory Site

CAI Ming-huit?  LIU Qi'?  WANG Yue!?  SU Xiao-ming’?  DANG Zhen-wei!
ZHANG Guo-fu!

(1 Xinjiang Astronomical Observatory, Chinese Academy of Sciences, Urumqi 830011)
(2 Xinjiang Key Laboratory of Microwave Technology, Urumgqi 830011)

AgstracTt In order to effectively count the changes of resident electromagnetic interference (EMI) of
radio observatory sites and improve the efficiency of real-time electromagnetic environment monitoring, a
method for detecting and identifying resident EMI signals based on prior information is proposed. Firstly,
through signal-to-noise separation and signal energy estimation, the center frequency, polarization mode,
incoming wave direction and other characteristics of permanent large signals such as mobile communi-
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cation and terrestrial digital TV are extracted from the historical monitoring data of electromagnetic
environment. After analyzing the fading mode of wireless signal propagation channel, the hypothesis of
distribution function obeyed by the signal energy model is proposed and verified by K-S test. The K-S
test method is used to obtain the distribution law obeyed by the resident signal energy, reasonably set the
energy threshold and establish the signal template library. Secondly, according to the signal characteristics
in the signal template library, the real-time spectrum data is tested by dual threshold energy detection
and signal correlation recognition, so as to improve the accuracy of signal inspection. Finally, the fast
statistics of resident signals is realized, which provides an important basis for the formulation of station
site interference mitigation strategy.

Key words radio frequency interference, hypothesis testing, signal identification, signal template
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