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A fundamental survey on Wireless LAN (Wi-Fi) equipments in
steel vessels -Measurement of clectric field strength distribution-

Masaki MURAYAMA and Fuminori YAMAGISHI

Abstract
We conducted the experiment measuring the electric field strength and communicating by VoIP(Voice over
Internet Protocol) system with wireless LAN(Wi-Fi) in the steel vessel of 10,000 gross ton. The IEEE802.11b

access points (2.4 GHz) were used in this study.

The measured electric field strength was higher than that calculated assuming free-space propagation in the

vehicle deck (164mx27m) space of the steel vessel, because of the influence of the reflected wave etc.

Communication by a wireless IP phone was possible everywhere in the vehicle deck using one access point.
In the case of the SUNFLOWER (10,000-ton ¢lass RORO vessel), if 4 access points are set up on every floor,

the electric field is strong enough for communication with a wireless IP phone. Each of four access points was

installed on both sides of the prow and stern areas.

Interference and noise were not observed in the 2.4 GHz band on the voyage in the bridge,
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Table 3 Partition loss of typical materials

Table 1  Type of IEEES02.11
. . Nominal | Japanese radio
Specific | Specif Frequency | Transfer piicense
ation jed in Speed .
pee requirement
EEE | 1997 [p4~2.5GH] 2Mb jcense f
202 11 . . s License free
IEEE Oct. 11Mbps2| .
402116 | Jo0p [24~25GHA 2Mbp§ License free
515 ~ 535
GHz : License
5315~ free {indoor-use
IEEE QOct. $.35GHz | Max only)
802.11a 1999 547~ S4Mbps .| 547 ~ 5725
5.725GHz GHz : License
free (indoor or
cutdoor)
%‘;ﬁlg Jane loa~2.5GH 5aMbps | License free
4.9~50 License free
]é%];%l - |GHz, 5.03~| 54Mbps | (indoor-use
A 5.091 GHz only)

FKrefer to Wikipedia(htip./fja. wikipedia.org)

Table 2 Technical specification of [EEES02.11b

Type of partition Partition loss (dB)
cloth upholstery 1.4
plasterboard 3.4
foil insulation : 3.9
concrete 13
alumpinum bullhead 20.4
all metal 26

frequency 2,400MHz~ 2,471MHz~
2,483 5MHz 2.497MHz
Simplex,
communication { simplex, half-duplex ; half-duplex or
method or full-duplex full-duplex using
spread specirum
< 10mW/MHz
(< 3mW/ MHz: < 1¢mW/MHz
FH, FH +DS,
FH+QOFDM using
2,427 MHz~
Antenna Power 2.470.75 MHz,
< 10mW: other than
OFDM or spread
spectrum
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Table 4 Equipments and sofiware used in the experiment

(1) Wi-Fi Access Point
Allied Telesis K.K.
CentreCOM WRS540APS

(2) Wi-Fi IP Phone
Hitachi Cable, Lid,
(Wireless IP 3000)
(3) Wired 1P Phone
SAXA, Inc.
{(IP NetPhone SX)

(4)VoIP Server
Hitachi Cable, Ltd.
AquaVocal

(5) Spectrum Analyzer
ADVANTEST Corporation R3263
Frequency Range:100Hz~8GHz

{6) Double Ridge Hom Anfenna
ADVANTEST Corporation TR17206
1GHz~18GHz, Inpedense:5002

(7) Signal Intensity Visualizing Sofiware
Ekahau Site Survey. {installed on a PC (OS: Windows
XP) )

(8) Asterisk Server
Digium, Inc.
A open-source IP Phone server
(installed on a PC (OS: Windows XP) )
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Fig.4 Propagation loss in the vehicle deck
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