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Abstract

The influence of electromagnetic waves on humans needs to be analyzed in circumstances where equipment generates high-power
radiation fields, such as electronic warfare or radar systems. The transmitters used for operating tests typically generate high-power
signals. Although the test site is located in a suburban environment, the electromagnetic(EM) field should be measured at a location
that the public can access, near the test site itself. In this paper, for the analysis of real-world high-power radiation test environments
in suburban areas, the radiated EM field is measured and predicted, and the results are analyzed from the perspective of how the
radiated EM waves influence people. A deterministic ray tube method is used as an EM numerical analysis tool for simulation
results.
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Fig. 1. Example of reflection and diffraction effect by two
buildings from transmitter Tx.
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Fig. 2. Ray tube tree from transmitter Tx in Fig. 1.

E(r)E A rolAe] watgtold, £(r) & 914
Sl WAMHS] o8] WALE = QJAlsto|th RS WHAMH
]38t dyadic YFAHAISR, A, > §EAFRAC 99 spreading factor
olt} kst di= 247} H4e) 917 r ZHE 97 77 9] A
Zolth. (1 & 9K rolAe gATod, £(r,) S 9
A 7,004 32 R0 o5 R YAl pi= 5A
Aol 9t dyadic I EAF, 4,2 3--0] <3 spreading
factoro] th. F2lo) A e] 7} WS Uik A ake] Aeal
7 o] o)X W DRT Al E# o] Mol £41 @ A 28],
A 2450 9] 9 B
Al Q= o]of atnf, L4l
QF ol&dte] FAFH 2T
t}. upghr] DRT 712 41 <

£ 4o o EAUS AN 9T, P4 FOE
2% Bol AEHOE ABYFS ANIUA BT &
279 814e] Tbsaeh



fU ofo
ofr
o

I
o Ml o ff © o oE |

o2 > &
&
= l‘-.>L
o)
ot
o
2,
>

>
oy &

.
ol
=l
%9
rr
>

Qs
o
>
N
g
lo
N,
oflt
i)
o
>,

ir

o

E

b1

o o X
N B o M
oo M
ofy O

rg r

rO r—g’

& =

-

AN

N

o

o

o
i)
o
[Red

S/m= 7]-243].051\—4. /\1;.]] 21
2 Lol o3 3t 5l Ak
45 AHESHE DRT Al=d
Hrgst7] o1 7] Wzl A

P‘ﬂi"éﬂxl Z3th S4dolE
ghe] HwEA el A o] S T stglon, F59 o5 ¥
g F7b A7k o)Fofd Reini. 117 3¢l s A
A o] A YR, HA3 DRT Al&# o)A
2o g Ao A olegt dF A=EoHE UH
g Ade 117 49 2k 119 49 #= shde] #Ad
AFEol A1 Rl 9] 1% Aol O}EﬂUrJ

2 b
}"D Xﬂ —

E

S5 Tk A7) dEel %%Pﬁ{ Az OlEiL

D8 3 WA AE A& FE AR
Fig. 3. Satellite photo around the radiation test site.
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Fig. 4. Terrain and building data around the radiation test
site in DRT simulation tool.
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J8 5 A7) F¥ 429 EM 2& SAGA
Fig. 5. EM field measured sites near the transmitter.
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Fig. 6. Photo of measuring EM field for two sites near
the transmitter.
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Table 1. Measured data at road near the transmitter.

Power density(mW/m?) Field intensity(V/m)
Frequency
Road Playground Road Playground

0.7 GHz 0.022 0.66 29 0.5
1.5 GHz 0.004 0.44 13 0.4
3.5 GHz 0.005 0.12 14 0.2
6.5 GHz 0.017 0.13 26 0.2
12.0 GHz 0.022 0.01 29 0.1
16.0 GHz 0.007 0.05 1.6 0.1
18.0 GHz 0.015 0.09 24 0.2
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(a) 2.5 GHz

(b) 9.0 GHz

() 16.0 GHz
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Fig. 8. EM field distribution near the radiation test site cal-
culated by DRT simulation.
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