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ABSTRACT

This paper compares the performance of wireless communication technologies to replace the wired networks by
wireless networks on avionics intra-communication. Due to the drawbacks of wired network, such as complexity,
weight, maintenance cost and scalability, it leads to the high data rate and network traffic demands of avionics
systems. Therefore, in WAIC(Wireless Avionics Intra-Communications) system suggested by ITU(International
Telecommunication Union), based on environment of avionics system and requirements of a wired network,
wireless network structures are defined to solve the problems of wired networks. In this paper, we consider
features, advantages and disadvantages of wireless communication technologies which can be used for wireless
avionics network, and we propose suitable wireless communication technology candidates for wireless avionics

networks in WAIC environments.
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Table 1. Wired aircraft network technology.
MIL-STD
ARINC429 AFDX
1553
Data rate 0.1Mbps 1Mbps 100Mbps
M M consist M consist
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with up to 20 | Bus  Controller, a using !
. ) ual Link) and polic
receivers Bus Monitor ing mechanisms
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Table 2. Requirement spectrum of categorized WAIC
application.

WAIC Low Low High High
application data rate | data rate | data rate | data rate
PP Inside | Outside | Inside | Outside
category (LD (LO) (HI) (HO)
Application
data rate 394 856 18385 12300
in kbps (Peff)
Protocol
overhead 1.38 1.38 1.04 1.04
factor (9)
Channelization
overhead 1.92 1.92 12 12
factor (&)
Multiple-aircraft 1.0 17 1.0 29
factor (m)
Modulation
efficiency 0.096 0.096 0.723 0.723
bps per Hz (n)
WAIC Spectrum
requirements 40 40 32 62
MHz (F)
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Table 3. Comparison of wireless communication
technology for avionic networks.

IEEE IEEE
System UWB |[ECMA-368
y 802.11n 802.15.3¢
57-64 GHz
Frequency | 24, 5GHz [3.1-10.6 GHz| 3.1-10.6 GHz | 59-66 GHz
57-66 GHz
Bandwidth| 20, 40Mhz | > 500MHz|500~7680MHz 7GHz
Maximum 100, 200, 533~
600Mby 3000Mby
data rate PS | 480Mbps | 480Mbps DS
Maximum
transmissio ~70m ~10m ~10m ~20m
n range
Channel IDCF(CSMA/CA)| TDMA or | TDMA or TDMA
access CF(Polling) CSMA CSMA
method
. |BPsk/ Qpsk/| Dsss/ |QPSK/ DCM/
Modulation 16, 64QAM OFDM MB.OFDM | OFPM/SC-FDE
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