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57 ABSTRACT

Participating vehicles and egress points communicate with
each other according to an infrastructure mode. Participating
vehicles communicate with other participating vehicles
according to an ad-hoc mode. In an infrastructure mode
packet transmitting method for a participating vehicle, bea-
con service table packets, vehicle service table packets, or
packet bursts are created and transmitted. In an infrastruc-
ture mode packet receiving method for a participating
vehicle, beacon service table packets, vehicle service table
packets, packet bursts, or negative acknowledgement pack-
ets are received. In an infrastructure mode packet transmit-
ting method for an egress point, an enhanced beacon packet
or a negative acknowledgement packet is created and trans-
mitted. In an infrastructure mode packet receiving method
for an egress point, beacon service table packets, vehicle
service table packets, or packets bursts are received. In an
ad-hoc mode packet transmitting method for a participating
vehicle, beacon service table packets, vehicle service table
packets, packet bursts, or positive acknowledgement packets
are created and transmitted. In an ad-hoc mode packet
receiving method for a participating vehicle, beacon service
table packets, vehicle service table packets, packet bursts, or
positive acknowledgement packets are received.

7 Claims, 23 Drawing Sheets

Transmit Mode (Participating Vehicle)
208

!

Beacon Timer
Expires
258

]

Create BST/VST
Packet
260

I

i

Check Memory
262

]

Create Packet
Burst
264

!

Send Packet to Radio
266

Queus Packet Until Medium Free
Apply Priority Scheme
268

Transmit Packet
270

1

Receive Mode (Participating Vehicle)
272




U.S. Patent Mar. 1, 2005 Sheet 1 of 23 US 6,862,500 B2

Vehicle-to-Central Server
Communication

= ===
Cenjfal Servpr
/
|
1
Vehicle-to-Roadside
Comrunication {‘

16

16

Mobile Egress
Point

12

Vehicle-to-Vehicle
communication

)

=0
on

A

FIG. 1



U.S. Patent Mar. 1, 2005 Sheet 2 of 23 US 6,862,500 B2

Central
Server
18 -+ 20
- ENA
-+— 26,28
Egress
Points o8
\& /10 /10 10 10 10\ <22
LY 7 AY 7 A 7 A 7 7
/ / N / AN & V4
Virtual Private
Tunneling Natwork
30
36,28
30 -~ 30
30
30 30 30
L~ Participating
30 :
Vehicles 24
At I " \
] S [ Igl T 1
32 32 32 39 32
Mobile
Egress

Point

FIG. 2



U.S. Patent

Mar. 1, 2005

input/Output
module
46

Storage
44

Sheet 3 of 23

Memory
42

Radio module
(WLAN/WWAN)
50

A

h

Antennas
52

Bus
48

FIG. 3

US 6,862,500 B2

Auxiliary sensor
module
56

A

Y

Microprocessor
40

Locate position
module
54




U.S. Patent Mar. 1, 2005 Sheet 4 of 23

Storage
82

Bus

Memory 68
60

Communication
Module (WLAN/
WWAN/ < >
Wireline)

66

I

Antennas
64

US 6,862,500 B2

>

Microprocessor
58

FIG. 4










































































































