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The geometric optics method has been generically used for analyzing of the indoor radio wave
propagation characteristics for wireless communication systems. This method is unsuitable for
analysis of the extremely complicated structures at high frequency since its calculation accuracy
degrades for these conditions. On the other hand, the electro-magnetic field simulation such as the
FDTD method is usually used to analyze for the complicated structures. In the case of analyzing the
large-scale analysis model such as the indoor environment, however, this method 1s impractical under
the condition that the calculation is performed on the stand-alone PC with insufficient calculation
resource. In this paper, the TSUBAMEZ2.5 is effectively-utilized in order to calculate the radio wave
propagation characteristics in the large-scale factory model with the 2.4 GHz wireless LAN system.
The relationship between the number of computing nodes and computation time is showed, and the

usefulness is demonstrated.

Keywords: Electro-magnetic field simulation, Large-scale institution model, Wireless LAN

1. FAMNSE

ek, BNICERE SN EHEE T AT LA O@E
PEREZFTAN % 72912, BWNICBIT D BRI
DOFFMT BTN TE 7= [1]. TDOHTH, FFICKH
M7 RNEREE, BIZIE, IEESC 72 Lol NIz
B DB OMHITIE, — BRIV A b L—RIE
[2] 72 & DB FRIENT FIENH NN TE .

LovL, RN TR S5 EBHGEE RS
RILL TR, ZoEMEEERE, FxiX, V1
L 2B (WPT) 2 A7 L0+ kHz #5795 18
BLAN OB GHz # & CIR#H L 2> T 5. F 72,
BNOEE: E ORI DN EME ST BT HHA
D OFEN AL IR & e H5EIZ BN T,
LA b L—RETIEEWBENG LW E W SR
AN T

—74, FEEROX ST, JRVER B & T R
WA IS I Z kG L 72 BN O BERE(E > A 7 A O FFERT
iZ4T 9 HiEE LT, BENEREE & RIS ICHE S X
NL7 T FEOTXToMEYIZK LT FDTD
% [B] MEDEBA I aL—va rTFEEZEH
THIERBZLND.

EHIR Y R 2 b —a T, TR ONRE
OFASD1IFRREORKE S TOZER A v 2 55E)
VL0, BlziE, BitmoORE S 2RO KR
i N9~ Cloxt LT GHz O J& I 24 % i
AT 2BETLE, BHEMEORA Y =2 5E
DEEL 72 %, BUE— R ERRA T I 21— 3
YTHWHALTWS PC BRI W T 1 EEFEE
DAy 2N RATHY, 5 GHz # CRIEN TE
LT 72 O ERRII R 1 AREDOKRE & T
HoT-.



T TEHELIL, LR X D 2 KIS i sk NS
FTARTCEMNGRE LIEERA I 2L —v 3 VITA—
SN—zarEa—% TSUBAME2S [4] #1EHT 5 2
EEREFTLTWD. AT, TR E LTl
DOEIN30mEEEO T &, B E L THRR
LAND2A4GHZ H#BE L7V I = b—r 3 VSR
X, FE — P EHERMEOBRERL, TOFH
FAMEZRRFE L= THET 5.

2. BITETIEAEEYE

K1IiZBWT, T/ (a) 1%, Aviafiz 118
Ay vafifl LiEWET L THD. ET V(D)
X, A v ¥ a3 2T BOF Y A4 Ao THET
NT, BTN () 1E, A v ya B 67 (EORMA
YA XOTHETANTHD. £, Eimiiar
7V —1F (L ERer=55) LHFA (LLiFERr=
4.82) THERR L T\ 5. BRI OBEIEE LT,
24GHz DM EF A R—IT T F % Y dih & AT
272D X ICENICERE L.

BRI RICIE, AR EE W ERAR S
2 L—X% Td 5 CST #:d MW-Studio [5] Z AWV T3k
D, RXIITFRT AV Ea2—FTHREZEITL TN,
TSUBAME2.5 [ZoW T, 1/ — FH7= v OMERE
RLTWS.

K 2ICHESMEOBMEZRT. Ay v oo
% 3O0DETMIKRIL, KRR T ) — RETE
BRI a2 —varuEF T L. TN (a) T
1%, Hlk% o PC & TSUBAME2.5 CTHEREEM Ok
WaE1To. 7N (b) , (c) T, HERO
PC CIHHEMORENINVARLTWVWDHZD,
TSUBAME2.5 THi%k / — Rz Wi 2170,
FEORE X LFHRIFM % i+ 5.

¥, Afa T, £ GPU Zffi o 7= R R E
RERY IR LR A2 R, £, HRERO—
il LT, TPETFTANEOERSHE2 7T

3. fRHHER

K 212E7 /v (a) TOFRERME /) — NOBf%RE
R 1 fEA Yy a2 lEoET L (a) TiE,
TSUBAME2.5 D 1 / — R CTOF R FFE A el 5 o
PC IZH AL L TW 5. ZHUE, GPU DIf4IBRE)
BRI LIZL DR EEBEZ LN TES.
EBIC /) — FEERLT Z & T, HEEMERS
NTWBR, 16 / — RLL EIC7e 5 & EfEshRIxE
A, ZTOZ R, ITEROBRES LB DT
WICEBEL THEL TV AERESOEENRKE L
2B, WHFHEOMEN /NS 8D 2 L a2 K
LTW5,

31z, 7 (b) KW (¢) TOFERME /
— R ORGRERT. 2TEA v 2 HEOET L (b)
T, /— R EET 2 & CHAERE TS L% 34
Lo, SHEMRHZEMCED. £z, 67TEA Y

The ceiling is
undisplayed

‘V

3.6m

Dipole antenna

(B 20) KR |HESE

.

125,476,168 mesh cells

Model

Dipole antenna

(@

8.8m

2,751,480,634 mesh cells

Model

Dipole antenna

6,760,899,558

(b)

mesh cells

Model (c)
Fig.1 Simulation models.

Table 1 Computer specifications.

PC TSUBAMEZ2.5(1 node)
CPU 8 core Xeon 2.9G 12 core Xeon 2.93G
Memory 48 GByte 54 GByte
0S Windows 7 Suse Linux Enterprise
professional 64bit Server
GPU Tesla C2075 x 2 Tesla K20X x 3
GPU
Memory 12 GByte 18 GByte
Table 2 Simulation conditions.
Model Mesh cells Calculation Nodes for
computer calculation
PC 1
(@) 125,476,168 TSUBAME 1,8, 16, 32
(b) |2,751,480,634 TSUBAME 32,64
(c) 16,760,899,558 TSUBAME 64
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Fig.2 Calculation time of model (a).
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Fig.3 Calculation time of model (b) and (c) using TSUBAME.
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Fig.4 Relative electric field distribution of model (c).



