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1

VEHICLE SPEED CONTROL BASED ON
GPS/MAP MATCHING OF POSTED SPEEDS

BACKGROUND

When a vehicle travels the road with the posted speed
limit, it is often appropriate to monitor adherence by the
vehicle to the posted maximum speed. The adherence does
not have to be a strict one. It is sufficient for the vehicle to

travel within five-ten miles/hour of the posted maximum
speed. Usually the maximum posted speed is enforced by the
police road patrol.

Monitoring adherence by the vehicle to a route or sched—
ule is well known in the prior art.

Gray in U.S. Pat. No. 4,651,157 discloses a security
monitoring and tracking system for a terrestrial or marine
vehicle that uses navigational information to determine the
latitude and longitude of the vehicle.

U.S. Pat. No. 4,814,711, issued to Olsen, discloses a

survey system for collection of real time data from a
plurality of survey vehicles, each of which determines its
present location using global positioning system (GPS)
signals received irom a plurality of GPS satellites. A central
station periodically polls each survey vehicle and receives
that survey vehicle’s present location coordinates by radio
wave communication. The central station compares that
vehicle’ 5 path with a survey pattern assigned to that vehicle.
The geophysical data measured by a vehicle are also
received by the central station and are coordinated with that
vehicle’s location at the time it was taken.

Harker discloses in U.S. Pat. No. 5,177,684 a method for

analyzing transportation schedules of a transportation
vehicle to produce optimized schedules. The method uses
information on the vehicle’s assigned path and the average
speed and mobility of the vehicle, and determines a realistic,
optimum schedule, including arrival and departure times,
that the vehicle can adhere to along that path.

U.S. Pat. No. 5,243,530 issued to Stanifer discloses a

system for tracking a plurality of terrestrial, marine or
airborne vehicles, using a local area network and packet
communication of location information. Loran-C signals are
received by a receiver/processor/transmitter on a vehicle, the
vehicle’s present location is determined, and this location
information is transmitted to a central station, using LAN
packet protocols, acknowledgment signals and backoff/re—
transmission procedures that are standard in the LAN art. If
a given vehicle’s present location is not received by the
central station within a time interval of selected length, the
central station requests transmission of the present location
from that vehicle.

What is needed is an approach that allows one to auto—
matically match the vehicle’s speed with the maximum
posted speed and to control the vehicle’s speed if it sub—
stantially exceeds the posted limit. It would allow enforce-
ment of the vehicle’s maximum speed without the police
patrol or with reduced police patrol, which is of interest to
owners of fleets of vehicles, such as trucking companies.
Such compliance would save the fleet owners money.

SUMMARY

The present invention is unique because it allows one to
control the vehicle speed by using the Global Positioning
System to determine the vehicle location, and to use locally
stored map database to match the vehicle location and speed
with the maximum posted speed limit. Accordingly, the
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speed of the vehicle is controlled and the posted speed is
enforced without using the police patrol.

One aspect of the present invention is directed to an
apparatus for controlling the maximum speed of a vehicle
based on the speed limits posted on the street on which the
vehicle is travelling. The apparatus includes a GPS naviga-
tion computer and receiver with an earth navigation format
data output, a vehicle engine computer connected to said
navigation computer, and a map database. The GPS navi-
gation computer includes a GPS associated memory unit.
The GPS navigation computer includes a port for down-
loading map data from the map database into the memory
unit for original installation and for updating and changes.
The GPS navigation computer determines location and
speed of the vehicle, inputs the maximum speed from the
map database, and forwards the speed limit to the engine
computer, wherein the engine computer uses the speed limit
information contained in the map database to limit the
maximum ground speed of the vehicle. The apparatus fur-
ther includes a vehicle display of an electronic map con-
nected to the GPS computer for electronically displaying the
map with the posted speed limit, the current location of the
vehicle on the map and the current speed of the vehicle.

The apparatus further includes a speed sensor and a
heading sensor. These sensors are connected to the vehicle
odometer for reading speed and heading of the vehicle and
to the GPS computer and to the vehicle engine computer for
transmitting the reading of speed and heading of the vehicle.
The vehicle engine computer further includes an engine
computer memory and an engine microprocessor, wherein
said vehicle engine computer is connected to the GPS
computer to receive the value of the maximum map speed
limit from the map data.

In one embodiment the engine computer memory contains
a predetermined speed value which is added to the maxi-
mum speed map limit to obtain the real maximum speed
value of the vehicle. The vehicle engine computer is con-
nected to the vehicle odometer to control the real maximum

speed value of the vehicle.

In another embodiment the GPS memory unit contains a
predetermined speed value which is added to the maximum
speed map limit to obtain the real maximum speed value of
the vehicle. The GPS computer is connected to the vehicle
engine computer to control the real maximum speed value of
the vehicle.

In one embodiment the map database includes a local
database processing facility connected to the port by a hard
wired connection for downloading map data from one
particular database. It is connected to the GPS computer by
a hard wired connection for receiving longitude, latitude,
speed and bearing of the vehicle. The database processing
facility comprises a plurality of specialized databases that
include relational data expressed in earth navigation format,
an indexer connected to specialized databases for selecting
access to a particular database according to the position
descriptor related in this particular database to the vehicle
location, wherein the vehicle location and speed are deter-
mined by the GPS computer and are transmitted to the
database processing facility. The plurality of specialized
databases further includes data for relational access that is in

a latitude and longitude format.

In another embodiment the database processing facility
includes a remote database processing facility. In this
embodiment, the GPS computer further includes a GPS
transmitting means for a wireless transmission of the posi—
tion, speed and bearing data of the vehicle to the remote
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