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(54) Titlee ELECTRONIC NAVIGATION SYSTEM AND METHOD

(57) Abstract

The invention provides a method and system for
providing route guidance and other information from a base
unit (12) to a remote unit (16, 18, 20) in response to a
request from the remote unit. A query (120) is formatted
at the remote unit, the query including the request, and is
transmitted from the remote unit to the base unit. Requested
route guidance information is calculated at the base unit in
response to the query, using a large up-to-date database (72)
located at the base unit. A response (160) to the query
is formatted at the base unit, the response including route
guidance information. The response is then transmitted from
the base unit to the remote unit for display. The transmission
is made in a compact form through the use of maneuver arms
(figs. 6 to 10) and combined maneuver arms (fig. 39) and
through the use of tokenized forms (fig. 40). A maneuver arm
represents a road at an intersection, for depiction on a display,
by one or two endpoint coordinates. The tokenized forms are
expanded at the remote unit into textual driving instructions
for each of one or more languages. In addition, the amount
of information available at a remote unit can be increased by
providing the remote unit with information from the base unit
which is not adequately covered by any databases on-board
the remote unit.
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AMENDED CLAIMS
[received by the International Bureau on 28 December 1995 (28.12.95);
new claims 17-20 added; remaining claims unchanged (4 pages)]

(d) receiving said at least one of said plurality
of tokenized forms at said remote unit; and

(e) at said remote unit, expanding said at least
one of said plurality of tokenized forms received in step
(d) into a textual driving instruction for annunciation
to a user at said remote unit.

16. A method of electromagnetically transmitting
route directions in a compact form, comprising the steps
of:

(a) generating a set of maneuver arms to depict
roads at an intersection on a display, each maneuver arm
of the set of maneuver arms being represented by at least
one set of endpoint coordinates;

(b) electromagnetically transmitting the set of
endpoint coordinates to a remote unit; and

(c) controlling a display at the remote unit to
depict said roads by joining said set of endpoint
coordinates on said display.

17. A method of providing route guidance
information from a central base unit to a mobile unit in
response to a request from the mobile unit, the method
comprising the steps of:

formatting a query at the mobile unit, the
query including the request;

communicating the query from the mobile unit
to the base unit;

calculating the route guidance information at
the base unit in response to the query;

formatting a response to the query at the base
unit, the response including the route
guidance information and information
indicative of a graphical representation
of an intersection to be traversed, said
representation including vectors defining
streets and respective angles with
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respect to the intersection; and street

sign information located
intersection; and

at said

communicating the response from the base unit

to the mobile unit, said communicating

comprising a display.

A system for communicating routing information

between a base unit and a mobile unit, the system

comprising:

input device at the mobile

unit for

providing an origin and a destination;

a processor of the base unit
for calculating a route between
the origin and the destination;
said route including a
plurality of intersections to
be traversed and the data
generated by said processor
defining said route;
information indicative of a
graphical representation of an
intersection to be traversed,
said representation including
vectors defining streets and
respective angles with respect
to the intersection; and street
sign information located at
said intersection; and

origin and the destination

communication means for communicating the

from the

mobile unit to the base unit and for

communicating the route from
unit to the mobile unit.

the base

A method of providing routing information to a

mobile unit, the method comprising the steps of:
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providing an origin and a destination from the
mobile unit to a base unit, the base unit
located remotely from the mobile unit;

calculating at the base unit a route to be
traversed between the origin and the
destination, the route including a
plurality of intersections to be
traversed, data generated by said step of
calculating the route and information
representing a selected plurality of
intersections and information indicative
of a graphical representation of an
intersection to be traversed, said
representation including a vector
defining streets and respective angles
with respect to the intersection; and
street sign information located at said
intersection;

providing the data to the mobile unit.

20. A system for ©providing route guidance
information to a remote location from a central location,
the system comprising:

a mobile unit including input for providing at
least a route destination and output for
providing an indication of the route
guidance information;

a transmitter at the mobile wunit for
transmitting destination data and origin
data from the mobile unit, the
destination data being indicative of the
route destination and the origin data
being indicative of a route origin;

a base unit at the central 1location, a
receiver of the base unit for receiving
the destination data and the origin data
from the transmitter, a processor of said
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base unit coupled with the receiver for
calculating data defining a route to the
route destination from a route origin
responsive to receiving the destination
data and the origin data, the transmitter
of the base unit coupled to the processor
and the transmitter for transmitting
routing data indicative of the route; and
information indicative of a graphical
representation of an intersection to be
traversed, said representation including
a vector defining streets and respective
angles and respective angles with respect
to the intersection; and street sign
information located at said intersection;

a receiver at the mobile unit for receiving

the routing data from the transmitter of
said base unit, said transmitter being
coupled with the output means for
providing the route guidance information
to the output means responsive to the

routing data.
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STATEMENT UNDER ARTICLE 19
Claims are amended under PCT Article 19 by adding
claims 17-20. These claims are fully supported in the
disclosure (specification) and have no additional impact on
the description or drawings. The present amendment is
submitted within the time limits allowed by PCT Rule 46.
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