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Probe-based Travel Path Identification and Travel Time Allocation
Incident Detection and Congestion Prediction using Hybrid Macro-Micro Traffic
Characteristics

IEEE TRANSACTIONS ON VEHICULAR TECHNOLOGY. VOL. 57, NO. 6. NOVEMBER 2008

Connectivity Requirements for Self-Organizing
Traffic Information Systems

Sooksan Panichpapiboon, Member, IEEE, and Wasan Pattara-atikom, Member, IEEE

Ab: To facilitate the of a fime-critical in- 15 particularly useful for distributing traffic information such
formation in a vehicular ad hoe network (VANET), immediate a5 safety information, weather information, and navigation
network connectivity is needed. In other words, a time-critical jpormarion without the need for expensive re. The
message from a source should be able to propagate and reach all i
of the vehicles on the road segment without any delay due to the s

network can also become a critical commu

unavailability of the vehicles to forward the message. Clearly, this
requires the road segment to have a certain number of vehicles
equipped with communication devices. It is the task of a system
designer to determine the minimum number of vehicles (i.e., the
minimum penetration) necessary o form a connected network as
well as the critical transmission range required to provide such
connectivity. In this paper, we present an analytical framework
for determining the connectivity requirements in distributing the
traffic information in a self-organizing vehicular network. One-
and two-way street scenarios are considered. In addition to the
conventional perspective on connectivity, where the characteristics
of the wireless channel are often neglected, our analysis offers a
new view by taking important physical-layer parameters, such as
fading, propagation path loss, transmit power, and transmission
data rate, into consideration.

Index Terms—Connectivity, intelligent transportation systems,
vehieular networks.

emergency or catastrophic situations.
To facilitate the dissemination of a i
in a VANET. immediate nerwork con 3y
other words, a time-critical message from a source should be
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ilability of the vehicles to
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is needed. In

without any delay due to th
forward the message. Clearly
have a certain number of vehicles equipped with communica-
tion devices. It is the task of a system designer to determine the
number of vehicles (i.e., the minimum penetration)
necessary to form a connected network as well as the critical
transmission range required to provide such connectivity
While there have been many studies on the minimum

penetration rate required for acquiring an accurate traffic infor-
mation with a centralized network model [1]-[4], cnly a few
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