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Prediction --- Limitation of Ray Tracing and Application of Physical Optics = =
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Jun-ichi Takada

This article reviews the electromagnetic
simulation techniques for the site-specific radio
propagation prediction for the wireless links.
First of all, the geometrical optics approximation
and the ray tracing technique are explained as
the techniques widely used for the propagation
prediction. Then the concept of the physical
optics approximation is explained. Then it is
shown that the geometrical optics approximation
is derived from the physical optics approximation.
By using the physical optics approximation, the
applicable ranges and inappropriate application
examples of the geometrical optics are explained.
Finally, the application examples of the physical
optics approximation together with the
measurement results are presented to
demonstrate the improvement of the prediction
results.
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PIET %0 LA LAEDS, YIaL—FIBLTIIHEZ
FEICHE L TETIUEL TV BT, REHED GRS
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KR TELE{E
- RAOFAESCEE - RAOEEEELEVEES
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@EECHIERE () EEEELE
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54 EFIUEDOREEICDOWVT
51~53Hi0EREGED» 5. LA PL—REICKBH VI 2
L=y 3 Y235 BOERE LT [BEE S 2T 5 &
LA ML —AEOHIKIZEMEICTET 27:90. &3 LLEED
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AFEICEDYIaL—Ya v, BEEFEICHWVEEET L
P, BEEFEITHWMERETVERDSDFETHHENZ
%, I-&EZ R, FEMRIEZHVWTEMOIEEZETIELT
T2V —YarEITIDITEMNT NS, ZICEES
AT, BARZMA /-0, BMEEOMMEEZ AT LD L
TH. BT LHEMTPERREIGBE SN LR AN L
ERBL TNV,

6 RS E LI DI

LA b L= GEEDEAAE) OFKON ORI, ¥
AL ZBEAT S EICKDBHETE 5,
WO S 5 BEAE BICE MR 2 REd 51
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D55, WRE XMER) »oRAZES (FEHEE) 12k
R T 2 EFMiE iR
JPO(r') = 2n x HI(r) (7)
BRET 5. aB. H (1) 1. BEGLOME T KB 5
AGiER 2 n 3 r' ICB I SHEURRROERNY MLz b
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(R Ny SRR R & B 7 BEAO SR TH 5.
YEBEEERIC BV T, BRERASEE AV ELTH
BHO0, HEPHERICNS LI, MNo B 81k
AT TS 1\ BRI 0 R BEMEOTARICH L
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21 (a) FHEFRREZZERICBWOEEROARICHA
RBLYATRELZLOTH S, AEIE EZED S R TERD
ICERELTBY., ZEETO 4.5GHzZ IZB I AEE AN
7 MLVOFEHIEEZR21 (b) @ “Measurement” T/RLT
W3, 180°IXRME LT THAA. 250°Fikic 2 FHICK
Eh—UNH5. @21 (b) ® “Raplab” &L A FL—
AY a2l —% RapLab®icB#MEREZAN LTS I 2
L—yaryULizfRTH 5, ZOREESSE IR OERZ
R AMEICITEmEAP 2, B2 kT 2@ E % -
TWaizt, EEpEIERZ D, 250°fhED ¥— 7 pElsh
TWzw, —7, B22 (a)~(d) ITRT &I, WD
DEBOEE N 220~260° DHEHEICHFELTBD. Ih
5 OHELOHEEZYILAEEZHAVWCEHEL, 56121 b
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