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Design and Evaluation for Ad Hoc Testbed Using a
Practice Smart Antenna Based on Wireless LAN

MASAHIRO WATANABE, 112 SApA0 OBANAT!
and TAKASHI WATANABE'

Wireless ad hoc networks, in the mobile application of ITS inter-vehicle communications, it
is expected to keep safety in co-driving by sharing the information among unknown driver’s
cars in the highway, and to avoid the traffic accidents bumped into coming cars from invisible
road sides at the road crossing area. Recently, we can execute the ad hoc network experiment
with cheap and fluent WLAN cards and note PCs in the actual field. Recent studies on di-
rectional media access protocols (MACs) using smart antennas for wireless ad hoc networks
have shown that directional MACs outperform against traditional omini-directional MACs.
In this paper, we develop a testbed for directional MAC protocols, which incorporates an
additional coordinator on application layer between ESPAR (Electronically Steerable Para-
sitic Array Radiator) as a practical smart antenna and data transmission on IEEE802.11g
WLAN without the detail information due to a special contract to WLAN chip makers. We
will explain its basic design process and structure and show the fundamental characteristics
in the experiment about neighbor node’s direction measurement result to be 2 degree of stan-
dard deviation, effective throughput to be (UDP = 9.5 Mbps/TCP = 5.2 Mbps) and 1.6 times
extended communication distance compared with that of omni-omni communications.
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Fig.7 Sequential lobbing monopulse processing.
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Fig.10 Throughput vs. AST cycle (before/after tuning).
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Table 2 Standard deviation (o) between calculated and

measured.
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Table 3 Maximum communication distance.
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