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Measurements and correlation analysis of electromagnetic
environment in a campus
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(1. College of Electronics and Information Engineering, Sichuan University, Chengdu 610064, China;
2. Beijing Institute of Applied Physics and Computational Mathematics, Beijing 100088, China)

Abstract; In this paper,the electromagnetic environment (EME) in a campus is measured and analyzed a-
dopting statistical method. The results present the spatial distribution of the EME in this campus,and
the characteristics of EME in various areas are compared. The probability density functions (PDFs) of
the measured data are calculated and depicted,and some other valuable results are also obtained. These
measured data and statistical results provide necessary support for evaluating and analyzing the EME.
These data could be utilized to affirm theoretical analysis method of EME. Finally, this paper presents a
method that using correlation to represent the complexity of EME. Two electromagnetic field intensity
probes are applied for sampling the electric field strength of various positions simultaneously.the Corre-
lation Coefficients between two time series of electric field strength are calculated to measure the com-
plexity of EME,and the figures of correlation coefficient corresponding to each component and total field
versus distances are presented.

Key words: Electromagnetic environment; Statistical analysis; Probability density; Correlation coeffi-

cient

KRS EHEI: 2015-03-12

EETE . FEESEMIIEETR 973 7181 (2013CB328904) 5 [ [ 9K Bl 2% 3 4 2 5123 F v [8 TR 49 BE T 90 B 06 & 2 4
(NSAF-U1530143)

EE BN M990, B, W04, W57 0 R . E-mail: xujinhai0607@126. com

BIFAEE : X M. E-mail:zhaoxiang@scu. edu. cn



348 Wl K FF/RCE ARFF RO

53 %

1 5 §

Wt 5 TG 243 5 0 R T X LB R ) A R L A% g
F 3 A A R A R R AT I T I 3 R
BB REIREE. 1975 4F A TR IS il
R TR RO B AR — 2 L S AR O LR RE
AR 700~ 1426, H 25 5 24 W L B IR B
50 R U R T oA TR S AR A RE T
HL R PRI R IEAG 5 20 B 22 080 T B4 F SR Y R
ZLR AL

R L 37 PRI 52 0 HL % 3 P 25 0 A 1Y) S TR
FI1 G264 o o T 52 P Fi G R 58 o i S D ) b 2 B
Z BCEE R EL A Tz W RS R Y LA 25 4
TG L 2R R v 2 M0 A5 00 5 2% PR AR MEAf & A
11 5¢ 42 B IE b JE AT L 1 0 35 64 70 BT 2 A0 HG IR e
B85 BT AKX T FL 1 30 358 B T 52 52 B DA Y O 1
TINE 5. 25 JE 3] Fit % P 58 A ) e 00 4 A A
P o 38 0T R R S AL ) G870 A ok 92 4 L
PRI AT Y ST LR AT AT Y. 56 151 45 & 0k R 2 .
TE 7S HARAUTT IR 1k A B 35T A I 4K
W5 . Matoi 25 gL I8 H A % 20 05 9 M 4 R0 W 3 2
A ELARISC A R e N H P A DX R
LR Ak 1 N 1) 0 255 6] 3 R L Calin 45 3
1 B F A LR KA 7 A A [ X 80 MHz~
3 GHz B3 [l P9 AL 7 (A 0 4L 23 1h 7 e
G PRIE B9 70 A RRAE L O ELAR T T fhy T R PR AR Y T
ARV R PR B T PP AN SRR 1 A
Kljajic 85 T ILA AL AR M 45 it i T — A nl LU
R 2 b R iy 2 () 7 8 552 I R 37 7K 7 9 s
Ao T E N A2 U AR iR R
FH RGBT ST, Chen 4538 1 I B4 H T ]
5y B G R AR B S5 (LR BT O DU rp 2 A% 2l ri it 2
ul R RE S AR D B 1R BB T HL G R BT AR O
B S LA R 2 0T FL PR R AT 0 Y )
011 A8 8 S B I3 A8 B 0 e S T IR 5 2 AR R
95 PRBE A IR S5 v ATl R R Y R R ) = A
JEOU L 25 B S TR A T X FL B G 9 A
Chen FIFHIFAT AT R T — 300 ISCBL A 2 e
i PR S A AU B A7 S AL 8 B 4% ol R 2R g 2
N7+ T EL AT LA HL B PR 43 A i A R

FE T I AR SO G X A Bl Y H B B 1 0
Gt JRBLH TR b A R R R B B 2 (8] A
00 IF ELA Y7 D0 45 5 A B 4 7 B2 Bk R L
T30 UE R VS 0 A A AR 1 | S ST AR DL S R PR

BRI 25 T 5% .
2 REB#HMENYERERNES SN

AT R A & % A Narda S.T. S/
PMM 4: 77 i) EP600 HLI#R 3k (LLF ik iR )
WME LS 1L T E U A %k
TR IR Sk i A 25 1] Ab % Kk 2 55 00 3 DL oN T A
T I E 2 A 38 0 T S0 %) W, 3 MR R Sk i 4 & i
HEAT B MLA] DL 2 3 O [ &S AL B B = AT
(X Y. 2 W55 L XSG,

e

B 1 %%k (EP600)
Fig. 1 Field intensity probe(EP600)
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Tab. 1 Parameters of EP600 field intensity probe

Frequency range 100 kHz~9. 25 GHz

Level range 0.14~140 V/m

Overload =300 V/m
Dynamic range 60 dB
Linearity 0.4 dB@50 MHz/0.3~100 V/m
Resolution 0.01 V/m
Sensitivity 0.14 V/m
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Fig. 2 The ichnography of measured campus
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Fig. 3 Spatial distribution of electric field
amplitude in the campus
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Fig. 4 PDFs of two measurements
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Tab. 2 Statistical of electric amplitude of

two measurements in campus
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Fig. 5 The electric field amplitude versus time re-

spectively in three different areas
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Fig. 6 PDFs of laboratory and open platform
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Fig. 8 Correlation coefficients of component and total field

versus distance respectively in three different areas
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