wo 2011/123330 A1 |1 IO 0O OO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

Co o
1 1d Intellectual P t t Zant) i)
(19) World Intellectual Property Organization /g [ ) 0M)F 00N 00 000 O 000
International Bureau S,/ 0
3\ 10) International Publication Number
(43) International Publication Date \'{:/_?___/ (10)
6 October 2011 (06.10.2011) PCT WO 2011/123330 Al
(51) International Patent Classification: Chung [US/US]; 7003 Calabazas Creek Circle, San Jose,
G01C 21/00 (2006.01) California 95129 (US).
(21) International Application Number: (74) Agents: CHANG, Stanley, M. et al.; Law Offices of
PCT/US2011/029823 Mikio Ishimaru, 2055 Gateway Place, Suite 700, San
A 95110 .
(22) International Filing Date: Jose, CA9 (Us)
24 March 2011 (24.03.2011) (81) Designated States (unless otherwise indicated, for every
re ) . kind of national protection available). AE, AG, AL, AM,
(25) Filing Language: English AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ.
(26) Publication Language: English CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
L. DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
(30) Priority Data: HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
12/752,071 31 March 2010 (31.03.2010) us KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
(71) Applicant (for all designated States except US): TELE- ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NAYV, INC. [US/US]; 1130 Kifer Road, Sunnyvale, Cali- NO, NZ, OM, PE, PG, P11, PL, PT, RO, RS, RU, SC, SD,
: SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
fornia 94086 (US).
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(72) Inventors; and . L
(75) Inventors/Applicants (for US only): LUO, Hengbin (84) Designated States (unless otherwise indicated, for every

[CN/US]; 4139 Linwood Drive, San Jose, California
95124 (US). BEDOLLA, Jose [US/US]; 1164 Laurel
Street, Berkeley, California 94708 (US). CHAO, Yi-

kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,

[Continued on next page]

(54) Title: HYBRID NAVIGATION SYSTEM WITH NON-NETWORK UPDATE AND METHOD OF OPERATION THERE-

OF

800~
602

r [ N
") avea

608 — \,\ — 608

l \’\ 612

216 — \/\/\ T
m \H
vA %

FIG. 6

| 604

[—216

(57) Abstract: A method of operation of a hybrid navi-
gation system includes: providing a peer-to-peer com-
munication controller for communicating with a first
vehicle; linking a second peer-to-peer communication
controller for communicating between a second vehicle
and the first vehicle; providing a communication and
navigation controller for monitoring a regional network
for the first vehicle or the second vehicle including
storing saved route information; and preparing a first
route history file for transferring from the first vehicle
to the second vehicle including providing the first
route history file from the saved route information for
displaying in the second vehicle when the regional net-
work is not available.



WO 20117123330 A1 0000 0 R 0 RO

EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, Published:
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, __
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

with international search report (Art. 21(3))



10

15

20

25

WO 2011/123330 PCT/US2011/029823

HYBRID NAVIGATION SYSTEM WITH NON-NETWORK UPDATE AND

METHOD OF OPERATION THEREOF

TECHNICAL FIELD

The present invention relates generally to a navigation system, and more particularly
to a hybrid navigation system for identifying location based services available to a user when

a source network is not available.

BACKGROUND ART

Today navigation aids are everywhere. Many people rely heavily on navigation
instructions to get them efficiently from one point to another. The invention and
implementation of the Global Positioning System (GPS) has helped countless people
maneuver through congested highways and large cities. Many parcel delivery companies
utilize navigation services in their vehicles, based on the GPS, to locate destination addresses.

Since the navigation system has become popular as a route identification tool, it has
proliferated to the point that many personal autos are manufactured with a standard
navigation system included. Many of these standard systems provide approximate location
identification which in most cases has been sufficient to meet the needs of the driving public.

A navigation system may also be implemented in a mobile telephone by using an
internal GPS receiver to obtain the mobile telephone's location. Geographic data for both the
mobile telephone's location and the destination may be obtained from a geographic database.
Accordingly, navigational assistance may be provided to the user of the mobile telephone
using geographic data about the mobile telephone's location and a destination location.

Additionally, the telephone may have an integrated database, or an access to an
external database, storing address listings of both commercial and residential locations with
telephone numbers tagged to the rows as a primary key. Thus, allowing the user of the
telephone to input a telephone number as destination information, the address corresponding
to that telephone number may be the destination location to which the user is traveling.

Many users of the navigation systems require additional information aside from how
to get to their destination. Some users seek identification of on-route restaurants, gas station

location, repair service location, or hotel accommodations. As the users become more
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dependent on the services provided by the navigation system, being without those services
can be devastating. In some areas the transmission of navigation service information may be
blocked by geographic structures, such as mountains or forests, or in large cities the buildings
may prevent continuous operation of the navigation system.

As the users find new ways to take advantage of the flexibility and utility of today’s
navigation systems, reliability and availability become even more important. A service that
becomes unavailable due to interference or geographic features will just tend to frustrate the
general public and prevent adoption of the service.

Thus, a need still remains for a navigation system with non-network update that can
provide reliable and available destination and services information.

In view of the ever increasing reliance on navigational aids and services, it is
increasingly critical that answers be found to these problems. In view of the ever-increasing
commercial competitive pressures, along with growing consumer expectations and the
diminishing opportunities for meaningful product differentiation in the marketplace, it is
critical that answers be found for these problems. Additionally, the need to reduce costs,
improve efficiencies and performance, and meet competitive pressures adds an even greater
urgency to the critical necessity for finding answers to these problems.

Solutions to these problems have been long sought but prior developments have not
taught or suggested any solutions and, thus, solutions to these problems have long eluded

those skilled in the art.

DISCLOSURE OF THE INVENTION

The present invention provides a method of operation of a hybrid navigation system
including: providing a peer-to-peer communication controller for communicating with a first
vehicle; linking a second peer-to-peer communication controller for communicating between
a second vehicle and the first vehicle; providing a communication and navigation controller
for monitoring a regional network for the first vehicle or the second vehicle including storing
saved route information; and preparing a first route history file for transferring from the first
vehicle to the second vehicle including providing the first route history file from the saved
route information for displaying in the second vehicle when the regional network is not
available.

The present invention provides a hybrid navigation system including: a peer-to-peer

communication controller for communicating with a first vehicle; a second peer-to-peer
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communication controller for communicating between a second vehicle and the first vehicle
includes the peer-to-peer communication controller for monitoring a regional network
accessed for the first vehicle including a saved route information stored; and a storage
interface for managing a first route history file prepared from the saved route information for
the first vehicle accessed by the second vehicle when the regional network is not available.
Certain embodiments of the invention have other steps or elements in addition to or in
place of those mentioned above. The steps or elements will become apparent to those skilled
in the art from a reading of the following detailed description when taken with reference to

the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG.1 is a hybrid navigation system with location based services in a first
embodiment of the present invention.

FIG. 2 is a block diagram of the controller area network in an embodiment of the
present invention.

FIG. 3 is an exemplary block diagram of the first device of FIG. 1.

FIG. 4 is a functional block diagram of a hybrid navigation system in an embodiment
of the present invention.

FIG. 5 is a functional block diagram of a hybrid navigation system in an embodiment
of the present invention.

FIG. 6 is a functional block diagram of a non-network update of the hybrid navigation
system in an embodiment of the present invention.

FIG. 7 is a flow chart of a method of operation of the hybrid navigation system in a

further embodiment of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

The following embodiments are described in sufficient detail to enable those skilled in
the art to make and use the invention. It is to be understood that other embodiments would be
evident based on the present disclosure, and that system, process, or mechanical changes may
be made without departing from the scope of the present invention.

In the following description, numerous specific details are given to provide a thorough

understanding of the invention. However, it will be apparent that the invention may be
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practiced without these specific details. In order to avoid obscuring the present invention,
some well-known circuits, system configurations, and process steps are not disclosed in
detail.

The drawings showing embodiments of the system are semi-diagrammatic and not to
scale and, particularly, some of the dimensions are for the clarity of presentation and are
shown exaggerated in the drawing FIGs. Similarly, although the views in the drawings for
case of description generally show similar orientations, this depiction in the FIGs. is arbitrary
for the most part. Generally, the invention can be operated in any orientation.

Where multiple embodiments are disclosed and described, having some features in
common, for clarity and ease of illustration, description, and comprehension thereof, similar
and like features one to another will ordinarily be described with similar reference numerals.
The embodiments have been numbered first embodiment, second embodiment, ctc. as a
matter of descriptive convenience and are not intended to have any other significance or
provide limitations for the present invention.

For expository purposes, the term “horizontal” as used herein is defined as a plane
parallel to the plane or surface of the Earth, regardless of its orientation. The term “vertical”
refers to a direction perpendicular to the horizontal as just defined. Terms, such as “above”,

EE 1Y

“below”, “bottom”, “top”,

2% &L 2% &

side” (as in “sidewall”), “higher”, “lower”, “upper”, “over”, and
“under”, are defined with respect to the horizontal plane, as shown in the figures. The term
“on” means that there is direct contact between elements with no intervening materials.

The term “processing” as used herein includes calculating, encoding, decoding,
storing, managing, cataloging, or preparing for display any data associated with the works of
this invention.

Referring now to FIG. 1, therein is shown a hybrid navigation system 100 with
location based services in a first embodiment of the present invention. The hybrid navigation
system 100 includes a first device 102, such as a client or a mobile navigation system,
connected to a second device 104, such as a personal communication device, cell phone,
notebook computer, personal digital assistant (PDA), or hand held GPS, with a
communication link 106, such as a wireless or wired communication link.

The communication link 106 may couple the second device 104 to a controller arca
network (CAN) 108 within the first device 102. While the controller area network 108 may
be involved in more of the routine operation of the first device 102, it supplies key

information to an operator 110. It is understood that the second device 104 may be in the
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possession and operated by the operator 110 or another individual in the proximity of the first
device 102.

For example, the first device 102 can be of any of a variety of mobile devices, such as
an automotive telematic navigation system, or other multi-functional mobile communication
or entertainment device. The first device 102 can be a standalone device, or can be
incorporated with a vehicle, for example a motorcycle, car, truck, bus, or train. The first
device 102 can couple through the communication link 106 to communicate with the second
device 104.

For illustrative purposes, the hybrid navigation system 100 is described with the first
device 102 as a mobile device, although it is understood that the first device 102 can be
different types of devices. For example, the first device 102 can also be a non-mobile
computing device, such as a server, a server farm, or a desktop computer.

The second device 104 can be any of a variety of centralized or decentralized
computing devices, such as a cellular phone, personal digital assistant, a notebook computer,
a mobile GPS. For example, the second device 104 can be a computer, grid computing
resources, a virtualized computer resource, cloud computing resource, routers, switches, peer-
to-peer distributed computing devices, or a combination thereof.

The second device 104 can be centralized in a single computer, distributed across
different computers, distributed across different geographical locations, or embedded within a
telecommunication network. The second device 104 can have a means for coupling with the
communication link 106 to communicate with the first device 102. The second device 104
can also be a client or a server type device as described for the first device 102. The second
device 104 can include a standalone device, or can exchange resources with a vehicle, for
example a motorcycle, car, truck, bus, or train, in close proximity, within 10 meters range, by
peer-to-peer communication. The peer-to-peer communication allows two or more servers to
directly communicate without an intervening controller. Such a device is known as a peer-to-
peer server.

It has been discovered that the combination of the first device 102 and the second
device 104 coupled through the communication link may provide an enhanced position for
use by the operator 110. The first device 102 may determine a position by accessing a data
source 114 such as a satellite signal from the regional network while the second device 104
may use triangulation form two or more nodes 116, such as cellular towers or cellular

repeaters, to determine a location. The triangulation may be performed by measuring a time
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differential between the arrival of an uplink signal from two or more of the nodes 116. The
hybrid navigation system 100 then combines the position from the first device 102 with the
location of the second device 104 for determining an enhanced position.

It has also been discovered that the second device 104 may provide a future view of
services that may be available farther along the planned route that can provide location based
services information in the event a regional network 112 is not available for any reason. The
future view of services may include maps, points of interest, as determined by the
configuration provided by the operator 110, advertisements, and coupons. The second device
104 may pipeline the location based services information as soon as the regional network 112
1S once again available.

Both the first device 102 and the second device 104 may be coupled to the regional
network 112, such as a geographically dispersed communication network that may include a
variety of networks linked together. For example, the regional network 112 can include
wireless communication, wired communication, optical, ultrasonic, or the combination
thereof. Satellite communication, cellular communication, a short range wireless connectivity
device such as Bluetooth™, Infrared Data Association standard (IrDA), wireless fidelity
(WiFi), and worldwide interoperability for microwave access (WiMAX) are examples of
wireless communication that can be included in the regional network 112. Ethernet, digital
subscriber line (DSL), fiber to the home (FTTH), and plain old telephone service (POTS) are
examples of wired communication that can be included in the regional network 112 as well.

The regional network 112 may link the first device 102 and the second device 104 to
the data source 114, such as a computer, server, or server network. The data sourcel14 may
provide requested information regarding route identification and location based services.

In another example, the data source 114 can be a particularized machine, such as a
mainframe, a server, a cluster server, rack mounted server, or a blade server, or as more
specific examples, an IBM System z10 (TM) Business Class mainframe or a HP ProLiant
ML (TM) server. In yet another example, the second device 104 can be a particularized
machine, such as a portable computing device, a thin client, a notebook, a netbook, a
smartphone, personal digital assistant, or a cellular phone, and as specific examples, an Apple
iPhone (TM), Palm Centro (TM), or Moto Q Global (TM).

For illustrative purposes, the hybrid navigation system 100 is described with the data
source 114 as a non-mobile computing device, although it is understood that the data source

114 can be different types of computing devices. For example, the data source 114 can also
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be a mobile computing device, such as notebook computer, another client device, or a
different type of client device.

Also for illustrative purposes, the hybrid navigation system 100 is shown with the
second device 104 and the first device 102 as end points of the regional network 112,
although it is understood that the hybrid navigation system 100 can have a different partition
between the first device 102, the second device 104, and the regional network 112. For
example, the first device 102, the second device 104, or a combination thereof can also
function as part of the regional network 112.

Further, the regional network 112 can traverse a number of network topologies and
distances. For example, the regional network 112 can include direct connection, personal area
network (PAN), local area network (LAN), metropolitan area network (MAN), wide areca
network (WAN) or any combination thereof.

The hybrid navigation system 100 may provide location based services to the operator
110 of the first device 102. The location based services may be configured to the unique
interests of the operator 110 and the area of travel. The location based services may include
arca restaurants, entertainment locations, technical services, and the like. The desired location
based services may be pre-configured for the hybrid navigation system 100.

Referring now to FIG. 2, therein is shown a block diagram of the controller arca
network 108 in an embodiment of the present invention. The block diagram of the controller
area network 108 depicts an electronic control unit (ECU) 202, such as a main processing
unit for the controller area network 108. A controller area network (CAN) bus 204 may
couple the electronic control unit 202 to a series of specialized controllers that may monitor
and control the operation of a vehicle.

A motor sensor and control block 206, such as a controller that may manage the
operation of a vehicles motor function, may manage the operation of the motor to meet the
demands of the operator 110, of FIG. 1. A transmission sensors and control 208 may monitor
pressures in the transmission and shift gears at an appropriate time to meet the demands of
the operator 110.

An operator safety controller 210 may manage sensors and warnings that provide the
operator aids in avoiding hazards while operating the vehicle that contains the controller area
network 108. Some of the operator aids may include, but are not limited to, a rear bumper
camera, side ranging sensors, forward ranging sensors, low light visibility devices, and the

like.
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A communication and navigation controller 212 may manage the on board navigation
system as well as display functions associated with the vehicle. The display functions may
include, but are not limited to, a turn by turn display of a planned route to be taken to arrive at
a destination chosen by the operator 110. The warning functions may include, but are not
limited to, proximity alerts, signal management for communication to other operators,
communication interface controls, such as volume controls, channel selection, or
entertainment device management.

A communication link controller 214 may provide the link management function for
the communication link 106, of FIG. 1, between the first device 102, of FIG. 1, and the
second device 104, of FIG. 1. In this configuration the second device 104 may act as a proxy
server in order to provide the future view of services available along a planned route. The
second device 104 may pipeline, such as queuing contiguous blocks of information, selected
information about the planned route including location based services. Such information may
be used by the communication and navigation controller 212 if the regional network 112, of
FIG. 1, becomes unavailable for any reason for any length of time.

A peer-to-peer communication controller 216 may identify a like unit of the controller
arca network 108 in a second vehicle, not shown. The peer-to-peer communication controller
216 may open a dialog session with the controller area network 108 of the second vehicle, in
which a history packet having navigation information and en-route services information for
the path already travelled by the second vehicle. This history packet may be used by the
communication and navigation controller 212 to enhance the available navigation and
services information for the first vehicle. The communication and navigation controller 212
may extract useful route and services information from the history packet. Any information
that is not of use for the planned route of the first vehicle may be discarded.

Referring now to FIG. 3, therein is shown an exemplary block diagram of the first
device 102 of FIG. 1. The first device 102 can include a user interface 302, a storage unit
306, a global positioning system 308, a control unit 310, and a communication unit 312.

The user interface 302 allows the operator 110, of FIG. 1, to interface and interact
with the first device 102. While the operator 110 may perform other tasks associated with
operating the first device 102, some interface is provided to manage the control functions of
the first device 102. The user interface 302 can include, but is not limited to, an input device
and an output device. Examples of the input device of the user interface 302 can include a

keypad, a touchpad, soft-keys, a keyboard, a microphone, or any combination thereof to
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provide data and communication inputs. Examples of the output device of the user interface
302 can include a display interface 304. The display interface 304 can include a display, a
projector, a video screen, a speaker, or any combination thereof.

The control unit 310 can execute a program code 314 to provide the intelligence of the
hybrid navigation system 100. The control unit 310 can operate the user interface 302 to
display information generated by the hybrid navigation system 100. The control unit 310 can
also execute the program code 314 for the other functions of the hybrid navigation system
100, including receiving location information from the global positioning system 308. The
control unit 310 can further execute the program code 314 for interaction with the
communication link 106 of FIG. 1 via the communication unit 312.

The control unit 310 can be implemented in a number of different manners. For
example, the control unit 310 can be a processor, an embedded processor, a microprocessor, a
hardware control logic, a hardware finite state machine (FSM), a digital signal processor
(DSP), or a combination thereof.

The control unit 310 can include a controller interface 316. The controller interface
316 can be used for communication between the control unit 310 and other functional units in
the first device 102. The controller interface 316 can also be used for communication that is
external to the first device 102.

The controller interface 316 can receive information from the other functional units or
from external sources, or can transmit information to the other functional units or to external
destinations. The external sources and the external destinations refer to sources and
destinations external to the first device 102.

The controller interface 316 can be implemented in different ways and can include
different implementations depending on which functional units or external units are being
interfaced with the controller interface 316. For example, the controller interface 316 can be
implemented with a pressure sensor, an inertial sensor, a micro-electromechanical system
(MEMS), optical circuitry, waveguides, wireless circuitry, wire-line circuitry, or a
combination thereof.

The global positioning system 308 can generate location information, current heading,
and current speed of the first device 102, as examples. The global positioning system 308 can
be implemented in many ways. For example, the global positioning system 308 can function
as at least a part of a global positioning system (GPS), an inertial navigation system, a

cellular-tower location system, a pressure location system, or any combination thereof.
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The global positioning system 308 can include a location interface 318. The location
interface 318 can be used for communication between the global positioning system 308 and
other functional units in the first device 102. The location interface 318 can also be used for
communication that is external to the first device 102.

The location interface 318 can receive information from the other functional units or
from external sources, or can transmit information to the other functional units or to external
destinations. The external sources and the external destinations refer to sources and
destinations external to the first device 102.

The location interface 318 can include different implementations depending on which
functional units or external units are being interfaced with the global positioning system 308.
The location interface 318 can be implemented with technologies and techniques similar to
the implementation of the controller interface 316.

The storage unit 306 can store the program code 314. The storage unit 306 can also
store the relevant information, such as advertisements, points of interest (POI), navigation
routing entries, or any combination thereof.

The storage unit 306 can be a volatile memory, a nonvolatile memory, an internal
memory, an external memory, or a combination thereof. For example, the storage unit 306
can be a nonvolatile storage such as non-volatile random access memory (NVRAM), Flash
memory, disk storage, or a volatile storage such as static random access memory (SRAM).

The storage unit 306 can include a storage interface 320. The storage interface 320
can be used for communication between the global positioning system 308 and other
functional units in the first device 102. The storage interface 320 can also be used for
communication that is external to the first device 102.

The storage interface 320 can receive information from the other functional units or
from external sources, or can transmit information to the other functional units or to external
destinations. The external sources and the external destinations refer to sources and
destinations external to the first device 102, which may include the second device 104, of
FIG. 1. In the operation of the hybrid navigation system 100, the second device 104 may act
as a proxy server for the first device 102. The second device 104 may retrieve location based
services information for segments, of the planned route, that have not yet been reached. This
information may be stored by the storage unit 306 for use if the regional network 112, of FIG.

1, becomes unavailable for any reason.
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The storage interface 320 can include different implementations depending on which
functional units or external units are being interfaced to the storage unit 306. The storage
interface 320 can be implemented with technologies and techniques similar to the
implementation of the controller interface 316.

The communication unit 312 can enable external communication to and from the first
device 102. For example, the communication unit 312 can permit the first device 102 to
communicate with the second device 104 of FIG. 1, through the communication link 106, of
FIG. 1.

The communication unit 312 can also function as a communication hub allowing the
second device 104 to function as part of the first device 102. The communication unit 312
can include active and passive components, such as microelectronics or an antenna, for
interaction with the communication link 106. The communication link 106 may be
implemented as a short range wireless connectivity network, such as a Bluetooth™ network.
In such a case the transmit/receive electronics and appropriate support software would reside
in the communication unit 312.

The communication unit 312 can include a communication interface 322. The
communication interface 322 can be used for communication between the communication
unit 312 and other functional units in the first device 102. The communication interface 322
can receive information from the other functional units or can transmit information to the
other functional units.

The communication interface 322 can include different implementations depending on
which functional units are being interfaced with the communication unit 312. The
communication interface 322 can be implemented with technologies and techniques similar
to the implementation of the controller interface 316.

For illustrative purposes, the program code 314 is shown to reside in the storage unit
306, but it is understood that the program code 314 can be partitioned differently such that
some or all of its function can be in the control unit 310, the global positioning system 308, or
the communication unit 312. Also, the first device 102 can include other functional units not
shown in FIG. 3 for clarity.

Referring now to FIG. 4, therein is shown a functional block diagram of a hybrid
navigation system 400 in an embodiment of the present invention. The functional block
diagram of the hybrid navigation system 400 depicts a first device 402, a communication link

404, and a second device 406. The first device 402 can communicate with the second device
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406 over the communication link 404. For example, the first device 402, the communication
link 404, and the second device 406 can be the first device 102 of FIG. 1, the communication
link 106 of FIG. 1, and the second device 104 of FIG. 1, respectively.

In the operation of the hybrid navigation system 400, resources of the second device
406 may be made available to the first device 402. The second device 406 may download and
execute a software program that allows the second device 406 to serve as a proxy server, such
as the TeleNav Proxy, in order to provide information for the future view of the planned route
including location based services.

The first device 402 can send information in a first device transmission 408 over the
communication link 404 to the second device 406. The second device 406 can send
information in a second device transmission 410 over the communication link 404 to the first
device 402. These exchanges may take place concurrently and the associated overhead may
be managed by a communication standard, such as short range wireless connectivity device
like Bluetooth™.

For brevity of description in this embodiment of the present invention, the first device
402 will be described as a client device and the second device 406 will be described as a
server device. The present invention is not limited to this selection for the type of devices.
The selection is an example of the present invention.

The first device 402 can include a first control unit 412, a first storage unit 414, a first
communication unit 416, a first user interface 418, and a location unit 420. The first device
402 can be similarly described by the first device 102.

As an example, the location unit 420 may include the local sensors and monitors for
the first device 402. The monitors may include a GPS locator, a directional compass, a
speedometer, an odometer, and any visual sensors or cameras. It is understood that this is an
example only and the GPS locator may reside in another device, such as the second device
406.

The first control unit 412 can include a first control interface 422. The first control
unit 412 and the first control interface 422 can be similarly described as the control unit 310
of FIG. 3 and the control interface 316 of FIG. 3, respectively.

The first storage unit 414 can include a first storage interface 424. The first storage
unit 414 and the first storage interface 424 can be similarly described as the storage unit 306
of FIG. 3 and the storage interface 320 of FIG. 3, respectively. A first software 426 can be

stored in the first storage unit 414.
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The first communication unit 416 can include a first communication interface 428.
The first communication unit 416 and the first communication interface 428 can be similarly
described as the communication unit 312 of FIG. 3 and the communication interface 322 of
FIG. 3, respectively.

The first user interface 418 can include a first display interface 430. The first user
interface 418 and the first display interface 430 can be similarly described as the user
interface 302 of FIG. 3 and the display interface 304 of FIG. 3, respectively.

The location unit 420 can include a location interface 432. The location unit 420 and
the location interface 432 can be similarly described as the global positioning system 308 of
FIG. 3 and the location interface 318 of FIG. 3, respectively. While it is possible that the first
device 102, of FIG. 1 may be similar to the first device 402, this is not a requirement and they
may differ in architecture and performance.

The second device 406 can be optimized for implementing the present invention in a
multiple device embodiment with the first device 402. The second device 406 can provide
the additional or higher performance processing power compared to the first device 402. The
second device 406 can include a second control unit 434, a second communication unit 436,
and a second user interface 438.

The second user interface 438 allows the operator 110, of FIG. 1, to interface and
interact with the second device 406. The second user interface 438 can include an input
device and an output device. Examples of the input device of the second user interface 438
can include a keypad, a touchpad, soft-keys, a keyboard, a microphone, or any combination
thereof to provide data and communication inputs. Examples of the output device of the
second user interface 438 can include a second display interface 440. The second display
interface 440 can include a display, a projector, a video screen, a speaker, or any combination
thereof.

The second control unit 434 can execute a second software 442 to provide the
intelligence of the second device 406 of the hybrid navigation system 400. The second
software 442 can operate in conjunction with the first software 426 in order to provide
continued navigational support while the regional network 112, of FIG. 1, is not available.
The second control unit 434 can provide additional performance and capabilities as compared
to the first control unit 412 or the control unit 310.

The second control unit 434 can operate the second user interface 438 to display

information. The second control unit 434 can also execute the second software 442 for the
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other functions of the hybrid navigation system 400, including operating the second
communication unit 436 to communicate with the first device 402 over the communication
link 404.

The second control unit 434 can be implemented in a number of different manners.
For example, the second control unit 434 can be a processor, an embedded processor, a
microprocessor, a hardware control logic, a hardware finite state machine (FSM), a digital
signal processor (DSP), or a combination thereof.

The second control unit 434 can include a second controller interface 444. The
second controller interface 444 can be used for communication between the second control
unit 434 and other functional units in the second device 406. The second controller interface
444 can also be used for communication that is external to the second device 406.

The second controller interface 444 can receive information from the other functional
units or from external sources, or can transmit information to the other functional units or to
external destinations. The external sources and the external destinations refer to sources and
destinations external to the second device 406.

The second controller interface 444 can be implemented in different ways and can
include different implementations depending on which functional units or external units are
being interfaced with the second controller interface 444. For example, the second controller
interface 444 can be implemented with a pressure sensor, an inertial sensor, a micro-
electromechanical system (MEMS), optical circuitry, waveguides, wireless circuitry, wire-
line circuitry, or a combination thereof.

A second storage unit 446 can store the second software 442. The second storage unit
446 can also store the relevant information, such as maps, advertisements, points of interest
(POI), navigation routing entries, or any combination thereof for points beyond the current
location of the first device 402 and the second device 406. The second storage unit 446 can
be sized to provide the additional storage capacity to supplement the first storage unit 414.

For illustrative purposes, the second storage unit 446 is shown as a single element,
although it is understood that the second storage unit 446 can be a distribution of storage
elements. Also for illustrative purposes, the hybrid navigation system 400 is shown with the
second storage unit 446 as a single hierarchy storage system, although it is understood that
the hybrid navigation system 400 can have the second storage unit 446 in a different

configuration. For example, the second storage unit 446 can be formed with different storage
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technologies forming a memory hierarchal system including different levels of caching, main
memory, rotating media, or off-line storage.

The second storage unit 446 can include a volatile memory, a nonvolatile memory, an
internal memory, an external memory, or a combination thercof. For example, the second
storage unit 446 can include a nonvolatile storage such as non-volatile random access
memory (NVRAM), Flash memory, disk storage, or a volatile storage such as static random
access memory (SRAM).

The second storage unit 446 can include a second storage interface 448. The second
storage interface 448 can be used for communication between the location unit 420, of the
first device 402, and other functional units within the second device 406. The second storage
interface 448 can also be used for communication that is external to the second device 406.

The second storage interface 448 can receive information from the other functional
units or from external sources, or can transmit information to the other functional units or to
external destinations. The external sources and the external destinations refer to sources and
destinations external to the second device 406, such as the regional network 112.

The second storage interface 448 can include different implementations depending on
which functional units or external units are being interfaced with the second storage unit 446.
The second storage interface 448 can be implemented with technologies and techniques
similar to the implementation of the second controller interface 444.

The second communication unit 436 can enable external communication to and from
the first device 402. For example, the second communication unit 436 can permit the second
device 406 to communicate with the first device 402 over the communication link 404.

The second communication unit 436 can include a second communication interface
450. The second communication interface 450 can be used for communication between the
second communication unit 436 and other functional units in the second device 406. The
second communication interface 450 can receive information from the other functional units
or can transmit information to the other functional units.

The second communication interface 450 can include different implementations
depending on which functional units are being interfaced with the second communication unit
436. The second communication interface 450 can be implemented with technologies and
techniques similar to the implementation of the second controller interface 444.

The first communication unit 416 can couple with the communication link 404 to send

information to the second device 406 in the first device transmission 408. The second device
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406 can receive information in the second communication unit 436 from the first device
transmission 408 of the communication link 404.

The second communication unit 436 can couple with the communication link 404 to
send information to the first device 402 in the second device transmission 410. The first
device 402 can receive information in the first communication unit 416 from the second
device transmission 410 of the communication link 404. The hybrid navigation system 400
can be executed by the first control unit 412, the second control unit 434, or a combination
thereof.

For illustrative purposes, the second device 406 is shown with the partition having the
second user interface 438, the second storage unit 446, the second control unit 434, and the
second communication unit 436, although it is understood that the second device 406 can
have a different partition. For example, the second software 442 can be partitioned differently
such that some or all of its function can be in the second control unit 434 and the second
communication unit 436. Also, the second device 406 can include other functional units not
shown in FIG. 4 for clarity.

The functional units in the first device 402 can work individually and independently
of the other functional units. The first device 402 can work individually and independently
from the second device 406 and the communication link 404.

The functional units in the second device 406 can work individually and
independently of the other functional units. The second device 406 can work individually and
independently from the first device 402 and the communication link 404.

For illustrative purposes, the hybrid navigation system 400 is described by operation
of the first device 402 and the second device 406. It is understood that the first device 402
and the second device 406 can operate any of the modules and functions of the hybrid
navigation system 400. For example, the first device 402 is described to operate the location
unit 420, although it is understood that the second device 406 can also operate the location
unit 420.

It has been discovered that by utilizing the second device 406 as a proxy server, to
retrieve information, such as maps, advertisements, points of interest (POI), navigation
routing entries, or any combination thereof for points beyond the current location of the first
device 402 and the second device 406, the hybrid navigation system 400 can operate without

access to the regional network 112. When the regional network 112 once again becomes
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available the second device 406 may retrieve new information in order to maintain location
based services beyond the current location of the first device 402 and the second device 406.

Referring now to FIG. 5, therein is shown a functional block diagram of a hybrid
navigation system 500 in an embodiment of the present invention. The functional block
diagram of the hybrid navigation system 500 depicts a first device 502 linked by a
communication link 504 to a second device 506.

The second device 506 may have collected saved route information 508 for use by the
first device 502 when the regional network 112 may not be available for providing route
information on a planned route 510. The saved route information 508 may be transferred
across the communication link 504 to a navigation controller 512 in the first device 502.
Under control of the electronic control unit 202, the navigation controller 512 may display
the saved route information 508 on an operator display screen 514. This operation may
continue for as long as there is a sufficient amount of the saved route information 508 to
support the requirements of the operator 110, of FIG. 1. When the regional network 112 is
once again available new information will be added to the saved route information 508
without any intervention by the operator 110.

The first device 502 that is linked to the second device 506 serving as a proxy server
may be designated a hybrid navigation cell 516, such as a peer-to-peer server that may reside
in a second vehicle. The saved route information 508 may be transferred between the first
vehicle and the second vehicle in the form of a route history file that may be useful to extent
route navigation and services information in either the first vehicle or the second vehicle. The
hybrid navigation cell 516 may link any other of the hybrid navigation cell 516 in close
proximity, such as other vehicles travelling in an opposite direction on the selected route, by
a peer-to-peer wireless link 518 for exchanging the saved route information 508 or refining
the current location information in the first device 502.

In an area where the regional network 112 may not be available, updates for continued
support of navigation and services information may be available from other vehicles
communicating through the peer-to-peer communication controller 216, of FIG. 2. Useful
information may be extracted from a navigation history file transferred between the vehicles.
In this way the navigation and services database within the first vehicle may be sustained
until the regional network 112 is once again available.

The partition as described above is an example only and other partitions are possible.

For example the saved route information 508 may be stored in the first device 502 and the
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second device 506 may actively poll the regional network 112 for additional information.
This operation may provide highly reliable navigation information including location based
services when the regional network 112 is not consistently available.

It has been discovered that the hybrid navigation cell 516 may continue reliable
operation without communicating with the regional network 112 by sharing route and
services information with a second vehicle through the peer-to-peer communication
controller 216. The transfer of a history file between the first vehicle and the second vehicle
may allow the operator display screen 514 to continue to present navigation and services
information without the support of the regional network 112.

Referring now to FIG. 6, therein is shown a functional block diagram of a non-
network update 600 of the hybrid navigation system 100 in an embodiment of the present
invention. The functional block diagram of a non-network update 600 depicts a route 602
travelled by a first vehicle 604 on a first planned route 606 and a second vehicle 608 on a
second planned route 610.

During periods when the regional network 112, of FIG. 1, is not available to deliver
navigation and services information, the peer-to-peer communication controller 216 in the
first vehicle 604 may communicate with the peer-to-peer communication controller 216 in the
second vehicle that is moving within a first proximity. A first route history file 612 may be
transferred from the first vehicle 604 to the second vehicle 608 when they are within the first
proximity. A second route history file 614 may be transferred between the second vehicle 608
and the first vehicle 604.

It has been discovered that by exchanging the route history files, the communication
and navigation controller 212, of FIG. 2 may apply the navigation and services information
from the first route history file 612 or the second route history file 614 in order to extend the
coverage until the regional network 112 is once again available. This exchanging of route
information may go unnoticed by the operator of the first vehicle 604 and the second vehicle
608.

Referring now to FIG. 7, therein is shown a flow chart of a method 700 of operation
of the hybrid navigation system 100 in a further embodiment of the present invention. The
method 700 includes: providing a peer-to-peer communication controller for communicating
with a first vehicle in a block 702; linking a second peer-to-peer communication controller
for communicating between a second vehicle and the first vehicle in a block 704; providing a

communication and navigation controller for monitoring a regional network for the first
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vehicle or the second vehicle including storing saved route information in a block 706; and
preparing a first route history file for transferring from the first vehicle to the second vehicle
including providing the first route history file from the saved route information for displaying
in the second vehicle when the regional network is not available in a block 708.

The resulting method, process, apparatus, device, product, and/or system is
straightforward, cost-effective, uncomplicated, highly wversatile, accurate, sensitive, and
effective, and can be implemented by adapting known components for ready, efficient, and
economical manufacturing, application, and utilization.

Another important aspect of the present invention is that it valuably supports and
services the historical trend of reducing costs, simplifying systems, and increasing
performance.

These and other valuable aspects of the present invention consequently further the
state of the technology to at least the next level.

While the invention has been described in conjunction with a specific best mode, it is
to be understood that many alternatives, modifications, and variations will be apparent to
those skilled in the art in light of the aforegoing description. Accordingly, it is intended to
embrace all such alternatives, modifications, and variations that fall within the scope of the
included claims. All matters hithertofore set forth herein or shown in the accompanying

drawings are to be interpreted in an illustrative and non-limiting sense.
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What is claimed is:

1. A method of operation of a hybrid navigation system comprising:

providing a peer-to-peer communication controller for communicating with a first
vehicle;

linking a second peer-to-peer communication controller for communicating between a
second vehicle and the first vehicle;

providing a communication and navigation controller for monitoring a regional
network for the first vehicle or the second vehicle including storing saved
route information; and

preparing a first route history file for transferring from the first vehicle to the second
vehicle including providing the first route history file from the saved route
information for displaying in the second vehicle when the regional network is

not available.

2. The method as claimed in claim 1 wherein providing the peer-to-peer
communication controller for communicating with the first vehicle includes providing an

electronic control unit for interfacing with the first vehicle.

3. The method as claimed in claim 1 further comprising forming a hybrid
navigation cell by operating a proxy server for communicating with the first vehicle includes

supplying the first route history file for displaying in the second vehicle.

4. The method as claimed in claim 1 wherein transferring the first route history
file from the first vehicle to the second vehicle includes providing a communication link
controller for linking an on-board navigation system, a cellular phone, a personal digital

assistant, or a notebook computer between the first vehicle and the second vehicle.

5. The method as claimed in claim 1 further comprising accessing a global
positioning system for locating the first vehicle or the second vehicle includes:
accessing a position of the first vehicle from a data source through the regional
network;
triangulating a location of the first vehicle from two or more nodes in the regional
network; and
generating a planned route for the second vehicle by processing the first route history

file of the first vehicle.
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6. A hybrid navigation system comprising:

a peer-to-peer communication controller for communicating with a first vehicle;

a second peer-to-peer communication controller for communicating between a second
vehicle and the first vehicle includes the peer-to-peer communication

5 controller for monitoring a regional network accessed for the first vehicle

including a saved route information stored; and

a storage interface for managing a first route history file prepared from the saved
route information for the first vehicle accessed by the second vehicle when the

regional network is not available.

10 7. The system as claimed in claim 6 wherein the peer-to-peer communication

controller for communicating with the first vehicle includes an electronic control unit.

8. The system as claimed in claim 6 further comprising a hybrid navigation cell
for communicating with the first vehicle that includes a proxy server for supplying the first

route history file to the second vehicle.

15 9. The system as claimed in claim 6 further comprising an on-board navigation
system, a cellular phone, a personal digital assistant, or a notebook computer in the first
vehicle and the second vehicle for transferring the first route history file from the first vehicle

to the second vehicle.

10. The system as claimed in claim 6 further comprising a global positioning
20  system for locating the first vehicle or the second vehicle that includes an operator display
screen in the second vehicle for displaying a planned route, having the location of the second

vehicle, from the first route history file generated for the first vehicle.
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