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Abstract: With the development of urban communication technology and the increase of frequency
equipment, the electromagnetic environment becomes more and more complex. Fully understanding the
characteristics of spectrum resource utilization in the past is the key to improve the efficiency of spectrum
management. A complete process about detailed data quality analysis for big data in complex and diverse
electromagnetic environment is proposed, in order to explore the characteristics of spectrum utilization
more comprehensively. The spectrum correlation for different channels in the same service, and for
different channels in different services, is performed. Attribute construction is carried out for big data of
electromagnetic environment, including the atiributes of frequency dimension occupancy and time
dimension occupancy. The multi-dimensional Gaussian mixture model in the field of image processing is
introduced to remove the background noise of the electromagnetic signal and extract the electromagnetic
signal, which can lay the foundation for the subsequent information mining and association analysis.

Keywords: association analysis; attribute construction; image processing; multi—-dimensional Gaussian

mixture model; electromagnetic environment data
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Fig.3 Multidimensional Gaussian mixture model for electromagnetic signal extraction
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location number

short name

short description

location 1

location 2

location 3

NE

AB

office building, Aachen, Germany

residential area, Maastricht,

Netherlands

third floor balcony, Aachen,

Germany

2
Table2 Technical parameters of the data set
parameter value
band 1: £:=770; band 2: f;=2 250;
center frequency/MHz band 3: £,=3 750; band 4: £,=5 250
frequency span/MHz 1500
resolution bandwidth/kHz 200
number of measurement points 8192
sweep time/s 1

measurement duration

about 7 days per sub-band

TR AL B AT BEA - HL A B (614~698 MHZz), LSA 47 B (2 300~2 400 MHz), ISM 4ii Bt (2 400~2 485 MHz),

GSM1800u #3i B (1 710~1 785 MHz),
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(a) box plot for single outlier
Fig.4 Outlier box chart
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Table3 Matrix for channel dissimilarity

C1 c2 c3 C4 C5 C6 c7 C 426
C1 0 2.101 4.761 8.758 8.792 5.822 6.005 10.769
c2 2.101 0 5.383 9.423 9.487 6.422 6.638 11.475
C3 4.761 5.383 0 5.493 5.524 3.638 3.611 7.352
C4 8.758 9.423 5.493 0 3.638 3.611 4.038 4.839
C5 8.792 9.478 5.524 3.66 0 4.955 4.475 4.547
C6 5.822 6.442 3.638 4.958 4.998 0 3.66 6.781
c7 6.005 6.638 3.611 4.955 4.94 3.66 0 6.835

C426 10.769 11.475 7.352 4.839 4.547 6.781 6.835 0

K A4 AATFM S T AGHE A AT IS5 2R, 53 8] A9 AH G ] Kendal's tau-b 25 % A ¢ 2 BOR SR AE . Kl fE Bk
K, FRWIRH Rl o B Mg, 3% R R A o A O O PE AR R I R . AR P AT LA Y, GSM1800d AN
GSM1800u 5/~ H3 Bt T A £ 3 Y AH S M e A, 2 WA 08 A 400 i M0l A7 AE AR S A AH OGP, AR B T A [ A5 3 110 A3 ol
MAEGE T B AR .

4 NE
Table4 Spectral correlation coefficients of location NE
v GSM1800d GSM1800u ISM LSA
TV 1.000 0.080" 0.085~ 0.019 0.046
GSM1800d 0.080™ 1.000 0.088"™ 0.048 0.073™
GSM1800u 0.085™ 0.088" 1.000 0.026 0.045
ISM 0.019 0.048 0.026 1.000 0.046
LSA 0.046 0.073" 0.045 0.046 1.000

3.3.3 B4
X & A i A5 B A0 4 S R AR R 5 R AT el AL AT . DB 6 Rl LU W, {5 T8 R ek 4 |5 R AR
—E R JRIIRCR s EAIR A, B IR AL T RS, AENA TS WRE, XMESHENEMWS, A
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Fig. 6 The duty cycle distribution of each frequency point and time slot in TV segment
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Fig.7 The first seven frames of electromagnetic spectrum video data
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