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UNITED STATES DISTRICT COURT

CENTRAL DISTRICT OF CALIFORNIA — WESTERN DIVISION

TRAMONTANE 1P, LLC,
Plaintiff,
Vs.
AL D o A8
td..

Defendants.
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COMPLAINT FOR PATENT
INFRINGEMENT

JURY TRIAL DEMANDED

Plaintiff Tramontane IP, LLC (“Tramontane”) alleges as follows:

PARTIES

1. Tramontane is a Virginia limited liability company with a principal

place of business at 2331 Mill Road, Suite 100, Alexandria, VA 22314.

2. On information and belief, defendant MiTAC Digital Corporation

d/b/a Magellan (“Magellan”) is a corporation organized under the laws of

California with its principle place of business at 471 El Camino Real, Santa Clara,

CA 95050.
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3. On information and belief, defendant Mio Technology USA Ltd.
("Mio”)is a corpoi'ation organized under the laws of California with its principal
place of business at 47988 Fremont Blvd., Fremont, CA 94538.

4. Oninformation and belief, Magellan and Mio are wholly owned
subsidiaries of MiTAC International Corporation, a corporation organized under
the laws of Taiwan.

5. Defendants are joined in this action pursuant to 35 U.S.C. § 299.
They have consented to joinder in this action. In addition, Tramontane’s claims
are asserted against them jointly, severally, or in the alternative with respect to or
arising out of the same transaction, occurrence, or series of transactions or
occurrences relating to the making, using, importing into the United States,
offering for sale, or selling of the same accused products or processes, and
questions of fact common to all defendants will arise in this action.

JURISDICTION AND VENUE

6. This is an action for patent infringement arising under the patent laws
of the United States of America, 35 U.S.C. § 1, ef seq., including § 271. This
Court has subject matter jurisdiction under 28 U.S.C. §§ 1331 and 1338(a).

7. This Court has personal jurisdiction over defendants because, among

other reasons, defendants have consented to suit in California and this District,
have done business in California and this District, have committed and continue to
commit acts of patent infringement in California and this District, and have harmed
and continue to harm Tramontane in California and this District, by, among other
things, using, selling, offering for sale, and importing infringing products or
processes in California and this District.

&. Venue is proper in this district under 28 U.S.C. §§ 1391(b)-(c) and
1400(b) because, among other reasons, defendants are subject to personal
jurisdiction in this District, have consented to venue in this District, and have

committed acts of patent infringement in this District.
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COUNT I
(Infringement of U.S. Patent No. 6,526,268)

9. Tramontane is the owner by assignment of United States Patent No.
6,526,268 (“the ‘268 patent”), entitled “Mobile Weather Band Radio and Method.”
The ‘268 patent issued on February 25, 2003. A true and correct copy of the ‘268
patent is attached hereto as Exhibit A.

10.  On information and belief, in violation of one or more provisions of
35 U.S.C. § 271, defendant Magellan has infringed one or more claims of the ‘268
patent by making, using, selling, offering to sell, or importing navigation systems
that provide dynamic geographic updating to users by way of, for example,
geographically encoded broadcast radio signals. Magellan navigation systems,
including Roadmate 5045-LM, Roadmate 1210, Roadmate 1220, Roadmate 1324,
Roadmate 1340, Roadmate 1420, Roadmate 1424, Roadmate 1424-ILM, Roadmate
1430 — North America, Roadmate 1440, Roadmate 1470, Roadmate 1445T,
Roadmate 1475T, Roadmate 2035, Roadmate 2036, Roadmate 2036-MUJ,
Roadmate 2036T-LM, Roadmate 2045T-LM, Roadmate 2045, Roadmate 2055,
Roadmate 2055T-LLM, Roadmate 2120T, Roadmate 2120T-LM Roadmate 2136T-
LM, Roadmate 2145T-LM, Roadmate 3045, Roadmate 3045-LM, Roadmate 3045-
MU, Roadmate 3055, Roadmate 3055-MU, Roadmate 3055T-LM, Roadmate
3065, Roadmate 3065T-LM, Roadmate 5045-MU, Roadmate 5045, Roadmate
5045T-EU, Roadmate 5120-LMTX, Roadmate 5145T-LM, Roadmate 5175T-LM,
Roadmate 9020, Roadmate 9020T-LM, Roadmate 9055, Roadmate 9055-L.M,
Roadmate Pro 9165T, Maestro 3200, Maestro 3250 — North America, Maestro
4350, Maestro 4370, Maestro 4700, Maestro 4250, Maestro 5310 — North America,
SE4, and navigation systems that function similarly, receive geographically
encoded messages with traffic and/or weather content from, for example, broadcast

radio signals, through a radio receiver built into the navigation system housing or
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power cable, or sirhilar receiving devices, and dynamically provide information to
the user on traffic and/or weather conditions.

11.  On information and belief, in violation of one or more provisions of
35 U.S.C. § 271, defendant Mio has infringed one or more claims of the ‘268
patent by making, using, selling, offering to sell, or importing navigation systems
that provide dynamic geographic updating to users by way of, for example,
geographically encoded broadcast radio signals. Mio navigation systems,
including Moov R503T, Moov 310, Moov 210, and navigation systems that
function similarly, receive geographically encoded messages with traffic and/or
weather content from, for example, broadcast radio signals, through a radio
receiver built into the navigation system housing or power cable, or similar
receiving devices, and dynamically provide information to the user on traffic
and/or weather conditions.

12.  Defendants committed these acts of infringement without license or
authorization.

13.  As aresult of defendants’ infringement of the ‘268 patent,
Tramontane has suffered monetary damages in an amount not yet determined, and
will continue to suffer damages in the future unless defendants’ infringing
activities are enjoined by this Counrt.

14.  Tramontane has suffered and will continue to suffer severe and
irreparable harm unless this Court issues a permanent injunction prohibiting
defendants, their agents, servants, employees, representatives, and all others acting
in active concert therewith from infringing the ‘268 patent.

COUNT 11
(Infringement of U.S. Patent No. 7,133,775)

15.  Tramontane is the owner by assignment of United States Patent No.

7,133,775 (“the 775 patent”), entitled “Previewing Points of Interest In Navigation
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1 || Systems.” The ‘775 patent issued on November 7, 2006. A true and correct copy
2 || of the ‘775 patent is attached hereto as Exhibit B.
3 16. On information and belief, in violation of one or more provisions of
4 || 35U.8.C. § 271, defendant Magellan has infringed one or more claims of the *775
5 || patent by making, using, selling, offering to sell, or importing navigation devices
6 || that identify and communicate points of interest to the user as a function of vehicle
7 || location and heading vector and without reference to any predetermined
8 || destination. Magellan navigation devices, including Roadmate 5045-LM,
9 || Roadmate Pro 9165T, Roadmate 9055, Roadmate 9055-LM, Roadmate 9020,
10 || Roadmate 9020T-LM, Roadmate 5175T-LM, Roadmate 5145T-LM, Roadmate
11 || 5120-LMTX, Roadmate 5045-MU, Roadmate 5045, Roadmate 5045T-EU,
12 || Roadmate 3065, Roadmate 3065T-LM, Roadmate 3055, Roadmate 3055-MU,
13 || Roadmate 3055T-LM, Roadmate 3045-LLM, Roadmate 3045, Roadmate 3045-MU,
14 || Roadmate 3030, Roadmate 3030-LM, Roadmate 2145T-LM, Roadmate 2136T-
15 || LM, Roadmate 2055, Roadmate 2045T-LM, Roadmate 2045, Roadmate 2036,
16 || Roadmate 2036-MU, Roadmate 2035, Roadmate 1700-MU, Roadmate 1700,
17 || Roadmate 1475T, Roédmate 1470, Roadmate1445T, Roadmate 1440,
18 || Roadmatel424-LM, Roadmate 1424, Roadmate 1420, Roadmate 1340, Roadmate
19 1412 — North America, Roadmate 1430 -- North America, Roadmate 1400 — US,
20 || Roadmate 1220, Roadmate 1210, and navigation systems that function similarly,
21 || include GPS units, or other devices or systems, to determine the location and
22 || heading vector of the vehicle and a processor that executes instructions to identify
23 || and communicate upcoming points of interest to the user without any reference to
24 |1 any predetermined destination.
25 17. Magellan committed these acts of infringement without license or
26 || authorization.
27 18.  As aresult of Magellan’s infringement of the *775 patent, Tramontane
28 || has suffered monetary damages in an amount not yet determined, ‘and will continue
5
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to suffer damages in the future unless defendants’ infringing activities are enjoined

by this Court.

19. Tramontane has suffered and will continue to suffer severe and

irreparable harm unless this Court issues a permanent injunction prohibiting

defendants, their agents, servants, employees, representatives, and all others acting
in active concert therewith from infringing the ‘775 patent.
PRAYER FOR RELIEF

Tramontane prays for the following relief:

1. A judgment that each defendant has directly infringed (either literally
or under the doctrine of equivalents) one or more claims of the ‘268 patent;

2. A judgment that Magellan has directly infringed (either literally or
under the doctrine of equivalents) one or more claims of the ‘775 patent;

3. A permanent injunction enjoining defendants and their officers,
directors, agents, servants, affiliates, employees, divisions, branches, subsidiaries,
parents, and all others acting in active concert or participation with them, from
infringing each of the Asserted Patents;

4.  .An award of damages resulting from each defendant’s acts of
infringement in accordance with 35 U.S.C. § 284; |

5. Ajudgment and order finding that this is an exceptional case within
the meaning of 35 U.S.C. § 285 and awarding to Tramontane its reasonable
attorneys’ fees against each defendant;

6. A judgment and order requiring defendants to provide an accounting
and to pay supplemental daniages to Tramontane, including without limitation,
pre-judgment and post-judgment interest; and |

7. Any and all other relief to which Tramontane may show itself to be

entitied.
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DEMAND FOR JURY TRIAL

Tramontane demands a trial by jury on all issues so triable.

Dated: February 28, 2012 RUSS AUGUST & KABAT
\ MARC A. FENSTER
BENJAMIN T, WANG
ADAM S. HOFFMAN
FREDRICKA UNG

by, [Vae e

Marc A. Fenster
Attorney for Plaintiffs
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MOBILE WEATHER BAND RADIO AND
METHOD

TECHNICAL FIELD

The present invention generally relates to electeonic
radios and, more pariicularly, 1o a roobile weather band radio
for providing weather messages, emergency messages, and
other information.

BACKGROUND OF THE INVENTION

The National Ocoanic and Atmospheric Administration
(NOAA) has been providing a westher band radio broadeast
service in the United States for many years. The NOAA
weather radio (NWR) service provides continuous weather
and emergency related updates to local geographic regions.
The NOAA weather radio service provides weather-relatod
wharnings and serves &s a broadeast warning system for other
emergency messages aboul evenis that may threaten life
andfor property. To receive weather band broadeast service
jnformation, & spocially designed receiver Is gonersily
required to tune o the weather band broadeasl, Currently,
the NOAA weather band broadeas! transmissions jaclide
seven narrow basd frequency modulated (FM) channels in
the very high frequency (VHF) band renging from 162.400
to 162.550 kilz, with a 25 kHz channel separation between
adiacent channels. The seven channels are broadeast from
transmitters located in various geopraphic regions snd the
signals for multiple channels often overlep. Accordingly, it
is possible to tine & weather bead radio to receive o plurality
of weather band channcls from one focation,

Recentty, NOAA has added digiial voice syaihesis which
sliows for faster distribution of emergency updales, in
contrast lo analog voice recordings. Moreover, NOAA bes
also added Specific Area Message Encoding (SAME) which
provides digital information indicative of the geographic
region covered by Ihe accompanying message. Currently,
the geographic regions are typically defined by counties,
Fhis allows for woather band receivers to filter out mossages
thal do not periain to a selected geographic region. In
general, the NOAA weather radio transmitter devoted to a
given geographic arca may not provide the strongest signal
wilh the bes! seception that is available at cerlain locations
in ifs coverage area. As a consequence, by simply tuning o
the station baving the strongest signal, a radlo user may miss
those messages perfaining to the geographic region of inter-
est,

The use of the SAME messsge genernlly allows for
receipt of only those messages in a selecied geographic ares,
The weather band radic must include decoding circuly

capable of decoding the SAME digite] message. In addition, -

a geographic identification code generally is used to idenlify
the county of interest, and the code must be manuaily faput
imo the decoding circuilty to configure the radio for the
goographic arca of interest, Once configured, the weather
band redio will respond oaly to those messages associated
with the selected geographic idestification code, and may
ignore alett messages which do not pertain to the selected
region of inleresl, Por homo-besed weather band radios, the
SAME message is salisfactory since the Incation of the radio
is generally fixed. Howsver, when the weather band radio is
transporied from owne geographic coverage region to another
geographic coverage region, the weather band radio gener-
ally must be reprogrammed by the vser, This reprogramming
drawback becomes particularly significant when a weather
band radio is used in = mobile vehicle, such as an

25
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autornobile, which frequently travels amongst varions geo-
graphic counties, Accordingly, it is therefore desirable 1o
provide for a weather band radio which offers dypamic
updating 1o adjust for geographic location.

SUMMARY OF THE INVENTION

In accordance with the feachings of the present {aveation,
& radio and method of providing radio messages with
geographic based mossaging is provided. The radio includes
a receiver for receiving broadeast radio signals containing a
message and o corresponding géographic identifier. Tie
radio inchides a devics for determining a curyent position of
the radio. Also included are geographic identifiers and
electronic map data, preferably stored in memory, for defin-
ing geographic regions corresponding 1o the geographic
identifiers. A controller determines which one of the geo-
graphic identifiers corrosponds fo tho determined coment
position, and further performs an operation when the deter-
mined geopraphic idemificr corresponds to the received
geogeaphic idenlifier.

According to the preferred cmbudiment, the radio is
patticularly well suited for use as a weather band radic for
providing wosther and emergency messages and emergency
alert signals, The preseot invention advantagoously aliows
for receipt of those messages (hat are intended to cover lhe
{oration of the radio, while ignoring messapes not of inter-
est. According to other embodiments, the redio may further
provide messages for an npeoming and/or surrounding geo-
graphic regions, and may irack the message's expiration
time.

Fhese and other features, advantages and obfects of the
present invention wit] be further waderstocd and appreciated
by those skilied in the art by reference to the following
specificmion, claims and appended drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will now be deseribed, by way of
examplo, with reference 1o the accompanying drawings, in
which:

FIG, 1 is a perspective view of an automotive vehicle
equipped with 2 weather bend radio; '

FIG. 2 is a bloek diagram of the weather band radio
integrated into the car radio sccording to the present inven-
tion;

FIG. 3 is a map fHlustraling one example of geographic
county regions which are electronically siored for uss in the
weather band radio;

F1G. 4 is a flow diagram ilustrating & method of provid-
ing geographic based messages with the weather band radio
according to one embodiment of the present invention;

FEG. 5 is a flow diagram illustrating a method of provid-
ing geographic based messages with the weather band radio
according to another embodiment of the present inveation;
and

FIGS, 6A~6B is 2 flow diagram Hliustrating 2 method of
providing geographic based messages with expliration time
trecking sceording to a further embodiement of the present
invention,

DETAILED DESCRIPTICN OF THE
PREFERRED EMBODIMENTS

Referring to FIG, 1, an automotive vehicle 18 is shown
cquipped with an AM/EM zudio car radio 12 which includes
& weather band radio integrated with the sudio cor radio 12,
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Agccording 10 the preferred embodiment, the weather band
ridio is integrated into the swlomotive vehicle's AM/FM
audio car radio 12 to provide for receipt of weather band
signals thal are broadoast within a gsographic region of
interest, While the weather band radio described hercin is
integraled in an audio car radio 12, it should be appreciated
that the weather band radio may be employed as 4 separste
sland alone electronic device, such &s a poriable hand held
device, and may be uséd in other verious applications,
without departing from the teachings of the present inven-
tion,

The audio car radio 12 may be easily mounted in the dash
of the vehicle 10 according to a conventional car radio
ingtaliation, The car radio 13 shown iz an AM/FM radio
equipped with an audio tape and a CI) playsr, end includes
& human-machine interface (HMI) key matrix with a plu-
rality of manually operable contrels 18 which exicnd from
its face plate. Included in the controls 18 is a "BAND”
pushbutton switch 20 for selecting amongst the available
broadeest bands which include the amplitude modulation
(AM) band, the frequency modulation (FM) baod, and the
weather band, The controls 18 and display 22 are casily
accessible by the driver or a passonger in the vebicle 10, In
addition, the vehicle 10 further inchides an AM/FM/weather
band antenna 14 for receiving brozdeast signals, Antenna 14
is capable of receiving the weather band frequency range, as
wel as the AM and/or FM broadeast sigrals, Furher, &
globsl positioping sysiem (GPS) snterme 16 is preferably
mourted on the roof of the vehicle 18, and Is exposed o GPS
radio wave signals,

Referring to FIO. 2, the sudio cpr radio 12 is shown
copnecied to anfennas 34 and 16, and is further connected to
audio speakers 26, Audio car radin 12 confains a conven-
tional AM/FM radio tuner 24 coupled {o antenna 14 for
taning to selecled radie frequencies, Integrated within the
andio vadic 12 is a weather band radic 38 which is generally
shown by dash lines. The weather band radio 30 is com-
monly packaged and integrated with the sudio car radio 12
such that cerfafn electronics may be shared with the AM/FM
radio elecironics. The weather band radio 30, according to
the present invention, mry inchide a stand alone weather
band radio, or may be integrated in the audio car radie 12 as
shown.

Tncluded in weatber band radio 30 is a weather band toner
32 which is coupled to antenna 14 for receiving signals
received on antenna 14, Coupled (o the tuner 32 is a SAME
racssage decoder 34 which receives and decodes the Specific
Area Message Encoding (SAME) weather band signals
provided by weather band tuner 32, The weather band radlio
36 also includes a microcontroller 36, preferably containing
& microprocessor, and non-volalile memory, such as flash
meraory 38, Microconiroller 36 includes a time clock 37, In
addition, the weather band radio 30 further includes a global
positioning system (GPS) receiver 40 which i coupled o
the GPS antenna 16 for receiving curzent position indicating
signals.

The weather band taner 32 is aptoroatically adjustable via
the micrccontroller 36 fo tune to one of a plurslily of
gvailable weather band channels for receiving broadeast
weather band signnls which may conlain wenather, ¢mer-
geney or other messages. Weather band luners are commer-
cially available and are well-known in the art for receiving
broadeast narrow band FM signals providsd throughout the
United Stales by the National Oceanic and Atmespheric
Admiunistration (NOAA) weather radio (NWR) service.
Currently, the NOAA weather redio service iransmits seven
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162,400 1o 162.550 kHe, having a 25 k¥z channel spaging
between adjecent channels. The weather band tuner 32 is
adjustable in that it can be adjusted to tuae 10 any cne of the
channels thal are made available,

The NOAA weather radio service cumently transmits
weather and emergency relaled message information on the
weasther band, and provides an emergency alert system in
which woather and emergency messages are broedeas,
along with other information, as part of the specific ares
message encoding (SAME) message. The SAME message
further includes one or more geogeaphic identifiers, gener
ally in the form of alphanumeric ¢odes, which define the
geographical counties to which the weatber or emergency
information perfains. Currently, each geographic identifica-
tion epde corresponds {0 g unique county, however, other
geographical boundaries may be defined and assigned a
vnique code. A description of the current specific ares
message sncoding provided by the NOAA weather rodio
service is disclosed in the published roport entilled
"NATIONAL WRATHER SERVICE, NOAA WEATHER
RADIO (NWR) TRANSMITTERS, NWR SPECIFIC
AREAMESSAGE ENCODING,” Update #4.42, dated Mar.
31, 1999, which is hereby incorporated by roference.

‘Thé SAME message decoder 34 recelves and decodes the
SAME message received by the woather band tuner 32, sad
provides the decoded message to the microcontroller 36, It
should be appreciated that the SAME message decoding
could, alternatively, be performed by the microcontroller 36,
The microcentrolier 36 processes the SAME messape, slong
with GPS roceived position indication information and, in
sceordance wilh the programmed software stored in flash
memory 38 or other memory, gciuates the appropriate
response for the geographical region(s) of interest. Accord-
ing 1o oms embodiment, the wealirer and/or emergency
message information is made available for the county whers
the weather band radio 30 is currently located, According to
another embodiment, the predicted upcoming county and/or
surrounding counties are included,

According to well-known GPS operalions, the (GPS
receiver 49 receives GPS radio wave signals via the GP3
receiving enfenna 18, The GPS radio wave signals are
emitted from exisiing GPS satellites, A consteliation of
multiple high altitude GPS satellites currently exist in varth
orhit apd are avaflable to provide continuous worldwide
position fixes in ali types of weather conditions. The GPS
receiver 40 has @ buill-in processing unit and memory for
processing the GPS radio wave signals (o determine the
latitude and longitude position coordinales of the current
position, &5 well as determining the current direction of
trave} and speed of the vehicle,

More specifically, the GIPS receiver 40 continuously
receives radio wave signals from the GPS antenna 16 and
determines accurate position coordinates which identify the
loeation of the received signals, This determination includes
calcnlating the distance from various salellites to determine
a position relative thereto. By measuring the enrrent signals
sent by the GPS satellites and knowing orbite] paramelers of
the safellites, the GPS recelver 40 is able to determine the
position thereof ard generate longitude and latitude position
coordinates which identify the position of the received
signals, Given the received GPS signals, the latilude and
longitude position coordinutes of the GPS receiver 40 are
determined by computing distance from each of several GFS
satellites currently visible to the receiver 40 by direct-ling.
of-gight. Distance is determined by precise computation of
the time required for radio sigaels to travel from the GPS
satellite to the GPS receiver. Combined with precise infor-
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mation aboul the sateliites' positions relative 1o the earth,
precise latitude and longilede position coordingtes are com-
puted. GPS is widely known and should be undesstood 1o
those skilled in the ant as & means for providing accurate
position information, It shonld also be understood that
enhanced accuracy may be oblained with (P8 now and in
the fafure, For example, a differential receiver can also be
employed to provide the availability of differential GPS
which provides eshanced posilion delermining pecurscy.
Furiher, it should be apprecisted that ather forms of position
determining devices, other shan GPS, conld be employed
now and in the fetare to provide updated position informa-
tion.

CGeographic regions are slectronically mapped ead stored
in memory along with geographic identification codes that
identify each of the regions. An example of a geographic
lersitory &ad the boundarles defining each county as the
geographic rogions is shown in FIG. 3. The solid lincs 46
represen! the geographic boundarics deflning each of a
phurality of countics 44. As a mobile vebicle travels on a
road 48, the vehicle may cross geographic boundaries 46 to
ravel from one counly to another county, Each of the
counlies 44 has an assigned geographic identification code
stored in memory. The longitude and latitade position coor-
«dinates of the boundaries may be stored in memory and
‘compared to the GPS derived current position to defermine
the geographic region of interest.

According to one embodiment of the present invention,
the weather band radio 39 defermines which geographic
county the vehicle is currently localed in, and provides
messages which periain to that geographic county only.
According lo another embodiment of the present inveation,
the weather band radio 30 further determines one or more
wpcoming geographic counties and/or surrounding counties,
and provides messages relevant to those counties. It should
be appreciated that otber goographicaily defined regions
may be employed, such as defining bounderics based on
rectitinear coordinates or based on distance from & certain
location such as a county seat, without departing from the
teachings of the present invention.

Referdng to FIG. 4, a methodology 50 for providing
weather band radio service in a mobile vehicle is flustrated
therein according to one embodinent of the present inven-
fion, Methodology 50 defermines the current position coor-
dinztes from the GPS receiver in step 52. In step 54,
methedology 50 performs a lookup in the database which
contains the NOAA county codes versus GPS position
coordinates of couaties, The county boundaries for which
the determined GPS position is contained within are located,
and the corresponding NOAA county code for that county is
fetched From memory in step 56. Accordingly, the NOAA
counly code, which identifies tho geographic region that
includes the current posilion coordinates, Js determined.

At the same lime, melhodology 50 receives the SAME
message from the NOAA weather band receiver in siep 58,
and decodes the SAME message with the decodor in step 60.
The radio preferably scans weather band frequencies look-
ing for all broadcast SAME messages. The decoded message
may include weather, emergency, or other information.
Additionally, ke decoded message includes ane or mare
county eode identifiers which identify the county, portions of
a county, & plorality of counties for which the sssociated
weather, emergency, of other message information pertains,
In step 62, methodology S0 compares the GPS derived
county codt to the county code(s) From the SAME moessage
of the NOAA broadeest. Deeision block 64 then compares
. the SAME county code received from the NOAA broadeast
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with the GP8 derived county code, and determines if the
county -codes match, If the SAME county code does not
match the GES derived code, the NOAA brondeast message
is ignored in step 68, since the message does not pertain 1o
the peographic region in which the radic is lovated. If the
SAME county code matches the GPS derived county code,
methodology 59 proceeds 1o step 66 10 notify the driver of
the vehicle of immediate conditions or other designated
messages, The warping of immediate conditions may
include providing various fealures such as brning the vol
ume up on the audic radio, sounding an alsem, interrupling
andio sources such as playback devices and AM/FM
broadcaste, displaying an alerl message, as well 4s providing
other various features. The alert messages could inctude the
warning of o severe weather condition, such as & lomado
watch or & tornado warping, and/or a statemest of a condi-
fion or emergency regarding non-weather related informa-
tion. Following cach of steps 66 and 68, methodology 59
returps to repeatl the steps,

With particutar reference to FIG. 5, an alternate method-
ology 50' is shown for providing weather band related
information according to another embodiment of the present
invention. Methodolopy 50 includes step 52 of determining
ihe cumrent GPS position coordinates, stop 54 of looking up
the database with the NOAA county codes versus GPS
coordinates of counties, step 38 of receiving the SAME
message from the NOAA weather band receiver, and step 60
of decoding the SAME message with & decoder, In addition,
methodology 50 calculates the position of the vehicle, the
speed of the vehicle, and the heading direction of the vehicle
in step 70, The speed and heading information may be
computed from the signals received by the GPS recelvor or,
alternately, mny include separate inpuls such as a vehicle
speed signal 72 and a compass signal 74, In step 56,
methodology S0° determines the current county boundaries
for the GPS determined position and fetches the connty code
for the eurrent connty, the surrounding covnties, and/or the
upcoming county. This may inclide determining Ihe conn-
lies of interest as a function of the current detected position,
speed, and heading dircction of the vehicle, In step 62,
methodology 50' compares the GPS derived county codes to
the county code received from the NOAA broadeast mes-
sage.

Methodology 50' proceeds (o decision block 64 to deter-
mine if the SAME county code received from the NOAA
broadcast is equal to the current counly code and, if so,
notifies the driver of immediale conditions in step 66, s is
described sbove. If the SAME county tode is not egual io
the current county cods, methodology 50 procesds to deci-
sion block 76 to check if the SAME couaty code received
from the NOAA broadesst is cqual to the upcoming or
surrounding county codes. I the same cods is equal to the
upeoming or surrounding courly codes, the driver of the
vehicle is notified of the upcoming conditions for the
upeoming or surrovnding counties in step 78, Otherwise,
methodology 80 ignores the NOAA broadenst, since the
message does not pertain te the cirrent county, the surround-
ing counties of interest, or the upcomiag county. Following
cach of sieps 66, 68, and 78, methodology 50' retums to
repenl the steps.

Referring o FIGS. 6A-68, 2 metbodology 100 is shown
for providing weather band related information based on the
message’s expiration ifme according to yel another embodi-
ment, Methodology 100 scans the weather band frequencies
looking for 1he SAME messages in step 102 and proceeds to
step 104 10 decode the SAME messages ss is discussed
above, In step 106, the counly code message alert lype,
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expiration purge time, and curcent time are recorded. The
cxpiration purge time is defermined from the SAME mes-
sage and provides a pericd of time over which the message
alert is valid. For example, a lormade warning may be
accompanied by an expiration purge tinte poriod for which
the warning is in eifecl. At the same time, the cuzrent tims,
as taken from the Hme clock 37, is recorded, In step 108,
methodotogy 109 uses the real time stamp plus the purge
time received from the SAME message 10 caleulale an
expiration time for cach SAME message received. Al the
szme time, methodology 100 determines the current position
coordinates from the GPS receiver in step 119, looks up the
database with the NOAA county codes versus GPS coordi-
nates of counties in step 112, and determines the GPS
derived county code, as Is explained above.

In step 116, the SAME county code received from the
NOAA broadeast is compared to the current county code, If
the SAME counly code teceived from the NOAA broadeast
is squal to the chrrent county code, the driver of the vehicle
is notified of the immediate conditions provided in the
message, as set forth in step 118, Following step 118,
methodology 100 returns to the beginning in slep 125 1o
repest the routine. If the SAME county code received from
the NOAA broadeas! does not equal the current county cods,
methodology 160 proceeds to step 120 to store the SAME
mossage and vxpiretion ime into a bold slack. The hold
stack may include an internally generaled shifl register for
storing each message and its corresponding expiration tims
in seqguentially readable memory locations,

In step 122, the noxi stored message in the hold stack is
read, and the current time is read from the time clock 37, In
decision block 124, the current time is compared to the
message's expiration ime. If the current Hime is groaler than
the expiration time for the given message sniry in the hold
stack, the expiration lime has timed out and the alent
message is no longer In effect, so methodology 100 proceeds
io step 126 to discard the corresponding stored SAME
message, and then rofumns in step 325 to the beginning o
repeat the routine. If the current time does not exceed the
expiration time for a given message entry in the hold slack,
methodology 100 proceeds 1o stop 128 to read the cuprent
position from the GPS receiver, srd fetches the NOAA
county eode from the database using the GPS information fn
slep 136, Decision block 132 compares the SAME location
code from the stored message with the county code of the
new location. If the SAME location code from the stored
message does not equal the county cods of the new location,
methodology 108 proceeds to step 125 to return to the
beginning of (he routine. If the SAME focation code from
the stored message is equal fo the county code of the new
location, the velsicle hos entered a county where lhe massage
is in effect, and thercfore proceeds to siep 134 to alert the
driver of the alert condition and the expiration lime indicated
by the stored SAME message for the new location,

Following step 134, methodology 100 proceeds to discard
the stored SAME message in step 136 and returns 10 the
beginaing of the rouline in siep 125. Accordingly, method-
ology 100 may track the expiration time essociated with a
given alerl messege and may provide the message when a
vehicle enters the geographic region of inferest, provided
that the expiration time is still in effect for the corresponding
message.

Accordingly, the weather band radio 30 of the present
invention advamageously provides for weather band mes-
saging lo provide those messages that pertain jo the geo-
graphic region of imerest. In partioniar, the weather band
redio 30 advantageously allows for the receipt of weather
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and emergency messages that perlain o the curient geo-
graphical position of the weather band radic 38, and may
ignore messeges that do not pertain to the current geographic
position. n addition, the weather band radio may further
provide message information pertaining 1o sn wpcomiag
geopraphic region and/or surrounding geographic regions of
interest. Furlher, the weather band radio way track an
expiration me associated with an alert message, and may
provide the alert message once fhe radio enters the geo-
graphic region of interest, provided the expiration time has
not yet expired.

It will be vaderstood by those who practics the invention
and those skilled in the art, thet varfous modifications and
improvements may be made to the invention without dopart-
ing from the spirlt of the disclosed concept. The scops of
protection afforded is to be determined by the claims and by
the breadth of interpretation allowed by law.

What is claimed is

1. A radio with dynamic geographlc message updating,
said redio comprising:

8 radio recsiver for recelving broadeest radio signals
containing a message and a corresponding geographic
identifier;

a device for determining & current position of the radio;

goographic identifiers and eleclronic map data defining
geographic regions corresponding to said geographic
identifiers; and

a controller processing the delermined current position lo
determine one of seid peographic ideniifiers corre-
sponding to the determined ¢urrent position, said con-
trolier further performing sn operation in response to
said message when said received geographic identifier
corresponds to sald determined geographic identifier.

2. Fhe radio as dofined in clpim 1, wherein seid radio
comprises o weather band radio for tuning to weather band
stations,

3, The radio as defined in claim 1, wherein sald controller
ignores said message when said determined geographic
identifier does not correspond to said received geographic
identifier.

4. The radio as defined in clnim 1, wherein said eperation
comprises communicaling said message to a radic Hstener.

5, The radic s defined in claim 1, wherein said radic is
located in & mobile vehicle,

6. The radio as defined in ciaim 5, wherein said radio is
integrated in a car radio.

7. Ths vadio as defined in olaim 1, wherein said radie is
a porlrble hand held radio.

&, The radio as defined in claim 1, wherein said device for
determining & current position comprises 8 position Indica-
tive receiver for recelving position indicative signals,

9. The radio as defined in claim 8, wherein safd position

© indicative receiver comprises & global positioning system

55
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receiver for receiving global posilioning system signals.

10, The radio as defined in claim 1, whesein said geo-
graphic identifiors comprise unique alphanumeric codes
corresponding fo sach of a plurality of counties,

1%, The radio as defined in claim 1, whereln said geo-
graphic idemtifiers end electronic muap data are stored in
eIy,

12, The radio as deflned in clzim 1, wherein said con-
wrofler further determines & diroction of travel of spid radic
and deteymines an expected upcoming geographic rogion
based on sald direction of travel, said controller further
performing an operation when said expecied wpcoming
geograpbic region corresponds lo said received geographic
identifier.
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13. The radio as defined in claim 1, wherein said con-
troller further determines one or more suounding geo-
geaphic regions and performs an operation when said one or
more surrounding geographic regions corresponds 1o said
received goographic identifler.

14. The radio as defined in claim 1, wherein said message
comprises an emergency message,

18. The radio as defined in claim 1, wherein said con-
trofler further determines an expiration time for said mes-
sege and compares said expiration time to & curreat time
reading, said controfler performing said operation only if
said expiration time has not expired.

16. The radio as defined in claim 15, wherein said
conteoller slores said messages and corresponding expira-
tion time and performs said operation, when the geographic
identifier corresponds to the determined geogeaphic identi-
fler, :

17. The radio &s defined in claim 1, wherein said receiver
includes a tuner,

18, A mobile weather band radio with dynamic geo-
geaphic message updating, said radio comprising!

a radio receiver for receiving weather band sipuals con-

taining a message and peographic identifler;

a position indicative receiver for receiving position
indicative signals and determining a cument position of
said radio;

memory storing geographic identifiers and clectronic map
data definicg geographic regions corresponding to said
stored geographic identiflers; and

a controller processing the delermined curreat position lo
determine one of szid geopraphic ideptifiers corre-
sponding to the determined current position, seid con-
frolier generaling an alert signal in respomse (o seid
message when the determined geographic identifier
corresponds to said received geographic identifer.

19. The radio as defined in claim 18, wherein suid
controlier ignores said message when said delermined geo-
graphic identifier does not correspord o seid received
geographic identifier. ‘

20. The radio es defined in cleim 18, wherein said radio
is inlograted in a car radio.

21, The radio as defined in claim 18, wheroin said radic
is a porlable hand held radio,

22, The tadio as defincd in claim 18, wherein snid position
indicative receiver comprises a global posilioning system
receiver for receiving globel positioning system signals.

23. The radio s defined in claim 18, wherein said
controller further determines a direction of travel and deter-
mines an expected wpeoming geographic reglon based on
said direction of travel, sald controller generating ssid alent
signal when said expected upcoming geogrephic region
corresponds o sakd received geographic Identifier.

24, The radic as defined in claim 18, whorein said
geographic ideptiflers comprise unique alpbanumeric codes
corresponding 10 each of a plurality of counties,

25, The radio as defined in claim 18, wherein said
controller further determines one or more surroundisg geo-
graphic regions and performs an operation when seid one or
more surrounding geographic regions corresponds to sald
received geopraphic identifler.

26, The radio as defined in claim 18, wherein said
controller further determines an expiration ime for said
message and compares said expiretion time (o 8 current time
reading, said controlier performing said operation only if
said expiration time has not expircd.

27, The radio as defined in claim 26, whorein said
controller stores said messages and corresponding expira-
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tion time and performs said operation when the geographic
identifier coresponds to the detexmined geographic identi-
fier.

28. A method for providing radio messages with dysamic
geopraphic updating, said method comprising the steps off

determining a current position;

comparing said current position with electronically stored

map duts and determining which one of s plurality of
gooprapbic regions said cutrent position is located
within;

recedving a radic wave signal containing a message and a

geographic Identifier;

compating the delormined geographic identiffer defined

by said position indicative signal with said received
geographic identifier and determining whether said
determined geographic identificr corresponds lo said
recsived geographic identifier; and

performing an operation if said determined geographic

identifler corresponds to said received geopraphic iden.
tifier,

29. The method as defined in claim 28, wherein said step
of performing an operstion includes communicating said
message fo & radio user,

30. The method as defined In claim 29, whereln said step
of performing an operation includes producing an sudio
sound slgnal fn response lo said message.

31. The method us defined in claim 28 further comprising
the step of ignoring said radio wave sigoal if said determined
geographie identifier does not correspond to seid received
geopraphic identifier.

32. The method 85 defined in claim 28 further comprising
the step of sloring o pluralily of geograpbic identifiers in
memery along with electronic map date with defined geo-
graphic regions corresponding to each of said identifiers,

33, The method as defined in claim 28, wherein said radio
wave signals comprise weather band radio signals.

34, The mothod as defined in claim 28, wherein ssid slep
of determining a current position comprises recelving posi-
tion indicative signals with 2 receiver and determining &
current position thereof.

35, The method os defined in claim 28, wherein said tadio
is located in a mobile vehicle.

36. The method as dofined in claim 38 further comprising
the step of detezmining a direction of travel of said vehicle
and determinlug au expecled upeoming geographic region
based on seid direction of travel, and further performing an
qperation when said expected upcoming geographic region
corresponds {o said received geographic identifien

37, 'The method gs defined In claim 28, whereln said radio
is & poriable hand held radio.

38, The method as defined in claim 28 further comprising
the step of determining one or more susrounding geographic
regions and performing an operalion when said one or more
surrounding geographic regions corresponds 1o said
received geographic idoniifier.

39, The method as defined in claim 28 further comprising
the step of determining an expiration time for said message
and comparing said expiration time lo a curent time
reading, safd method further performing said eperation anly
if said expiration time bas rol expired.

40, 'The method as defined in claim 39 fissther comprising
the step of performing said operation when the geographic
identifier corresponds to the determined geogeaphic identi-
fler.
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701/210; 340/995.17; 340/995.24 tions or other points of interest along the current streot. The
(53) Fleld of Classifieation Seavch ............ e 70“2!], vehicle uavigation gystem presents this information to an
701/207, 201, 208, 209, 212; 34099314,  seoupant of the vebicle, As the vehivle progresses and mekes
_ 340/995.15,995.17,995.2,995.24  tmn maneuvers, the navigation system updates fhe list of
See application file for complete search histery. intersections or other points of interest that the vehicle is
(56) Refersnces Cited gpproa:ching. 'i:he oceupant can rocefve information regard-
ing points of interest without needing to enter » planned
U8, PATENT DOCUMENTS destination beforehand. In addition, the ccoupant can deter
. mine the location of the vehicle relativie to the sumounding
4304 o A v TOH2E9 . it -,
g;ggjgg f,t * ;,iggg Kg;g’::} ot o, " aqgisgy | orea without the ¢lotter of irrelevant map details,

5,739,772 A * 4/1998 Nanba of al .rmeens 3407950
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PREVIEWING POINTS OF INTEREST IN
NAVIGATION SYSTEM

TRCHNICAL FIELD

The disclosure refates generaily 10 vehicle navigation
systems. More pariicalarly, the disclosure relates to graphic
user interfaces for use in connection with vehicle navigation
systems,

BACKGROUND

An increasing number of vebicles are equipped with
on-hoard navigation systems that display the position of the
vehicle and suroundlng streets, intersections, end other
points of interest. Some navigation sysiems allow the driver
to input or program a route, The navigation sysiem then
displays the position of the vehicls slong the route.

In addition to displaying the vehicle position along a
route, a navigatlon system can typically aleo display the
vehicle location even when no route is programmed. In this
cnge, the mavigation system does not have a8 route that
provides a context for the display. Some pavigation systems
that incorporate relatively large color display screens con
dispiay the vehicle location in the context of 4 detatied map
reference of the surrounding area when no route is pro-
gramsmed.

Other navigation systems, however, incorporate smeller
display screens. Rendering the vehicle Jocation is difficult
beeanse the display screen s too small to dispiay a mep
reference that is both sufficiently detailed and sufficiently
free of clutter to be useful, For example, the map reference
tnay be rendered at a sufficient leve] of detail, but contain so
much clutter as fo be unreadable from the position of the
driver. Bven with a relatively large display screen, some
users may find a detailed map reference too cluttered to be
useful. On the other hend, the map reference may be
sufficiently free of clutter to allow the driver to locate the
visual representation of the car, but lack detailed information
s fo strrounding streets. In elther cnse, the driver does not
significantly benefit from the map reference.

SUMMARY OF THE DISCLOSURE

According to varlous example implementations, # vehicle
navigation system provides un cconpant of g vehicle with
information relating to a list of infersections or other poinis
of interest iocated ahead of the vehicle relative 1o the current
direction of travel of the vehicle, The vehicle navigation
system uses information about the cukrent location of the
vehicle and a heading vector that indicates the current
direction of travel in connection with & navigation database
to identify a list of the intersections or other points of interest
along the cuprent street, The vehlcle navigation system

33

45

presents his information to the occupant, As the vehicle -

progresses sud makes tarn manenvers, the navigation sys-
tem updates the list of intersections or other points of interest
that the vehicle is approaching.

in one implementation, information relating to & location
nf"a vehicle is communicated o an coowpant of the vehicle
in the absence of predetermined route information by deter-
mining the location of the vehicle and a heading vector
assotisted with the vehicle. A point of interest is identified
88 a finction of the |ocation of the vehicle and the heading
veetor essocinted with the vehicle, This point of interest is
then communicated to the eccupant of the vehicle,

]

o
a

2

Another implementation 5 directed to a navigation sys-
tem for use in & vehicls, A global positioning system (GPS)
receiver 15 configured to determine & location of the vehicle,
A date retrieval device is configured to retrleve, from 2 data
storage medivm, navigation data representing a plurelity of
points of interest, A processor-based subsystem is opera-
tively coupled 10 the GPS receiver and to the data retrieval
device. The protessor-based system In configured to deter-
mise g heading vector assoglated with the vehicle and to
receive the navigation data from the data retrieval device.
The processor-based system is further configured 1o select 8
point of interest from the plurality of poimts of interest as 8
fanction of the locasion of the vehicle and the heading veotor
associated with the vehicle and 1o communicate the point of
interest 1o an ovcupant of the vehicle.

In . still another embodiment, a processorreadable
medium contains processor-executable instructions. When
executed by a processor-based systers In a vehicle, the
processer-executable instructions canse the processor-hased
systern to determine a Jocation of the vehicle and & heading
veetor asgocinted with the vehicle. The processor-based
sysiem then Identifies 8 polntof interest as a function of the
location of the vehicle and the heading vector assotiated
with the vehicle and communicates the point of interest fo
the oecupant of the vehicle,

Various implementations may provide certain advaniages.
The navigation system communicates information regarding
upeoming Intersections and points of interest based on the
current Jocation and heading vestor of the vehicle, As a
result, the occupant can receive information regarding peints
of interest withowt needing to enter a planned destination
beforehand, Even when a destination is entered, the occu-
pant ¢un benefit from being able to determine the Jocation of
the vehicle relative to the smwrounding ares without the
clatter of irelevant map defails.

Additional advantages and features will become apparent
from the folldwing description and the clalms that follow,
considered in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram depicting a vehicle navigation
system according to an embodiment.

FIG, 2 is a flow diagram i}lustrating & method of com-
municating information relating to & location of a vehicle
according to another embodiment,

FIG. 3 jHustrates an example graphic user interface (GUT)
thet may be presented to the user,

PIG. 4 depicts another example GUI that may be pre-
sented fo the user,

DETAILED DESCRIPTION OF VARIOUS
EMBODIMENTS

A vehicle navigslion system provides an occupant of a
vehiele with information relating to & list of intersections or
other points of interest Jocated ahoad of the vehicle reletive
10 the current direction of travel of the vehicle. Using a
global positioning system (GPS), for example, the vehicle
navigation system obtaing information about the current
joostion of the vehicle and a heading vector that indicatos the
current direction of travel. The vehicle navigation system
uses this information in connection with a navigation data-
base to identify a list of the intersections or other points of
interest along the current street, Besed on the current loca-
fion of the vehicle and the heading vector, the vehicle
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navigation systerm delermines which infersections or other
points of interest the vehicle is approaching and presents this
information to the cccupant.

As the vehicle progeesses along the street and makes turn
meneuvers, the navigation system updates the Jist of inter-
sections or other poinfs of interest that the vehicle is
approaching. Because the navigation system presents infor-
mation to he cecupant based on the current focation and
heading vector of the vehicle rather than on pre-programmed
rome informafion, the ccoupant cen receive information
regarding points of inferest withoul needing to onler a
planned destination beforehund, Communication of infor-
mation to the oceupant ie enhanced, particularly in relatively
inexpensive vehicle navigation systems having small dis-
play screens, Such systems are better able to provide the
occupant with enough information fo discern nearby points
of interest without cluttering the screen with so much
information that the display becomes vnusable by the ocou-
pant, Mavigation systems having larger screens can also
benefit from reduced cluster.

Varlous embodiments are described as displaying infor-
mation without reference to a predetermined route. It will be
apprecipted by those of skill in the ant, however, that the
methods and apparatuses deseribed herein can also be used
10 display information when a destination Is entered. When
a destination is entered, the occupant can determine the
location of the vehicle relative to the surrounding area
without the clutter of ireelevant map details.

The following deseription of various embodiments imple-
mented in 8 vehicle navigation system i to he comstrued by
way of illustration rather than limitation, This deseription is
not intended to limit the invention or its applications or uses,
For example, while various embodiments are described as
being implemented in a vehiele navigation system, it will be
apprecisted that the principles desoribed herein may be
applivable to navigation syslems operable in ofher environ-
ments.

In the following description, sumerous spevific detalls are
set forth in order to provide a thorcugh understanding of
varipus embodiments. 11 will be apparent to one skilled in
the art thet the present inveniion may be practiced withoul
some or all of these specific details. In other instences, well
known components and process steps have not been
described in detail in order to avoid unnecessarily obseuring
the present invention.

Various embodiments may be described in the genseal
context of processor-executable instructions, such &s pro-
gram modules, being executed by a processor. Generally,
program modules inciude routines, programs, objects, com-
ponents, data structures, etc., that perform panicular tasks or
implement perticular abstract data types, In addition, some
embodiments mey also be practiced in distributed process-
inp environments i which tasks are performed by remote
processing devices thet are linked through a communica-
tions network or other dala transmission medivm. In a
distribwted processing environment, program modules and
other data may be Jocated in both loeal and remote storage
media, including memory storage devices,

Referring now to the drawings, FIG. 1 illustrates a vehicle
navigation system 10. The vehicle navigation system 18
includes & processor-based system comprising s provessor
12 configured fo execute a rumber of software modules,
including a vehicle position module 14, a navigation server
medvle 16, and a user interface module 18, Ag deseribed
beiow, the provessor 12 may interface with & user 20 via one
or more Input and output devices controlled by the user

o
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interface module 18. The user 20 can be the driver of the
vehicle oz, alternatively, & passenger.

The processor 12 is typically configured fo operate with
one or more types of processor readable media. Processor
readable media can be any svailable media that can be
aceessed by the progessor 12 and inchudes both volatite and
nonvolatile media, yemovable and non-remaovable media. By
way of example, and not Hmitation, processor readeble
media may include storage media and communication
media, Storage media includes both volatile and nonvolatile,
removeble and nonremovable media implemented in any
method or technology for slorage of information such es
processor-readable instructions, dala structures, program
modules, or other data. Storage media inclades, but is nol
Tiraited to, RAM, ROM, EBPROM, flash memory or other
memory technology, CD-ROM, digital versatile discs
(PVDs) or ather optical disc storage, magnetic casseltes,
megnetlc fape, magnetic disk storage or other magnetic
storege devices, or any other mediur that cen be used to
store the desire¢ information and that can be accessed by the
processor 12, Communication media typically embedies
processor-readable instructions, data struchires, program
modules or other deta in a modulated data signal such as a
carrier wave or other transport mechanism and includes any
information delivery media, The terin “modvlated data sig-
nal™ means  signal that has one or more of its characteristics
set or changed in such a manner a3 to encode mformation in
the signal. By way of example, and not limitation, commu-
nication media Inchudes wired medin such as s wired net-
work or direct-wired connection, and wireless medin such as
acoustic, RE, infrared, and other wireless media, Combina-
tions of any of the sbove we also infended to be included
within the scope of provessor-readable media,

The vehicle position module 14 determines the Jocatlon of
the vehicle, for example, by oblaining data from a GPS
module 22. Alematively, the vehicle position module 14
may determine the location of the vehicle in another way,
such a3 by measuring the distance and direction traveled
from & known reference point. In addition 10 the location of
the vehicle, the vehicle position module 14 determines a
hieading vector, or direction of travel, of the vehicle, The
vehicle position modote 14 may determine the heading
vector using any of e variety of conventional techniques.

The vehicle position module 14 provides the location and
heading vector information to the navigetion server module
16, The navigation server module 16 uses this information in
combination with information refating to polnts of interest,
such as intersections, to ldentify one or more points of
interest that the vehicle is approaching. This information
may be contained in a database 24. The database 24 may be
stored in eny of a variety of processor-readsble medis,
including, for example, opticn! dises inclnding CD-ROMs
and DVD-ROMs, memory cards, and the like,

When the navigation ssrver module 16 has identified one
or more points of interest thal the vehicle is approaching, the
navigation server module 16 provides this information to the
uger 20 using one or more owlput devices, such as a speaker
26 or a display tcreen 28, controlled via the user interface
module 18, The speaker 26 may be part of & vehicle sudio
system or a stendalone speeker. The display screen 28 is
typically part of a vehicle information system, but may he
implemented as a standalone display screen.

In the embodiment shown in FIG. 1, the navigation server
modute 16 provides the information regarding points of
inferest that the vehicle is approaching to a navigation client
moduie 30, The navigation client module 30 in turn gener-
ates graphic output, audio outpwt, or both, A display driver
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32 processes the graphic output and renders the graphic
onipit on the display screen 28, The audio ouiput may
include speech, sound effects, or both, Speech output may be
generated, for example, a3 2 synthesized rendering ofa name
of an intersection or other point of interest by a text-to-
speech module 34. Sound effects may include, for example,
chimes or other spunds to aleri the ueer 20 of certain types
of points of Interest, such a5 intersections ot restaurants.
Both speech and sound effects aro processed by an audio
driver 36, which renders the audio output using the speaker
26,

In addition to providing outpu! to the user 20, the user
interface module 18 can also receive input from the wser 20,
For example, the user 20 may advance through the list of
upcoming points of interest vsing a keypad 38 or other input
device. An input interface 40 provides the input 1o the
navigation clent module 30, which mekes appropriate
changss to the display or endic output according to the input.
Further, in sorie enibodiments, the user 20 may inferact with
the vehicle navigation system 10 by voice commands spo-
ken into & microphonie 42. A voice recognition module 44
converls the voice commantds 10 toxt or anothet format that
can be provessed by the vehicle navigation system 10,

FIG. 2 is a flow diagram illustrating an example method
executed by the processor 12 of FIG. 1 to communicate to
the wser 20 information relating to intersections or other
points of interest that the vehicle is approsching. The
processor 12 may communicate this information when the
user 20 has not entered a destination or other route infor-
mation, Further, the processor 12 may also communicate this
information when the user 20 has entered a destination or
other route information.

The vehicle position module 14 obtains from the GPS
module 22 information relating to the pusition of the vehicle,
including, for example, latitade and longitede readings (50).
Based on the istitade and longitude resdings and informa-
tlon received in the navigation server module 16 from the
database 24, the processor 12 determines the strget on which
the vehicle is curvently located (52). In addition to the
location of the vehicle, the vehicle position modute 14
determines a heading vector (54) that indicates the direction
in which the vehicle is traveling, The vehicle position
meduie 14 may determine the heading vector using eny of
a variety of conventional techniques.

Based on the location and heading vector of the vehicle,
the processor 12 identifies ono or move intersections or other
points of Interest thet the vehicle is approsching (56). In
some implementations, for example, the intersections or
other points of interest are associated in the database 24 with
location information, 8.8, longitmde and fatitude coordinates
or street identifiers, For instance, the database 24 may
contain a list of sireet numes, cach of which is assoclated
with a list of intersections located on the corresponding
street,

The navigation server module 16 executing on the pro-
cessor 14 compares the location information associated with
the Intersections or other points of intercst with the location
and heading vector of the vehlcle, In this way, the navigation
server module 16 determines which intersoctions or other
points of interest are located in the vieinity of the vehicle and
in the current direction of travel of the vehicle. The navi-
gation server module 16 optionally also identifies which
intersections or other points of interest are located in the
vicinity of and behind the vehicle, i.e,, points of interest that
the vehicle has passed,

The user interface module 18 then communicates the
information (88) relating fo nearby intersections or other

0
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points of interest to the vser 20 via one or more oufput
devices, including, bul not limited to, the speaker 26, the
display screen 28, or both. For example, the user interface
module 18 may display graphic representations of the point
of interest and of the vehicle vsing the display screen 28,
These graphic representations may include a detailed view
of sn upeoming intersection. The user interface madule 18
muy display text in addition to or instead of the graphic
representations, The text may include, for exemple, names
of and distances to intersecting streats. Purther, the user
interface module 18 may generate an avdible indicator of the
point of interest using the spesker 26, either instead of or in
addition to providing a visval Indicator. This sudible indi-
cator may inciude speech, sound effects, or both,

If the street on which the vehicle is located contains
multiple intersections or other points of interest, the user
interfece module 18 may communicate some or all of thess
points of interest fo the user 20. For example, the uvser
interface module 18 may inform the user 20 of all upcoming
intersections, but omit information relating tc other types of
points of interest. The user interface module 18 may com-
municate multiple points of interest ag a sequence of suc-
cegsive points of inferest. In some implementations, the user
interface module 18 advances fhrough the sequence in
response to input received from the wser 20 via an input
device, such as the keypad 38 or the microphone 42, The
user interface modvle 18 moy also advance through the
seguence in regponse to movement of the vehicle, for
example, as a function of the distance of the vehicle from a
point of inferest or as a function of the speed of the vehicle,

To ensure that the information communicated to the user
20 relates to the curpert position of the vehicle, the processor
12 periodically obtains updated information relating to the
location and heading vector of the vehicle (807, In this way,
as the vehicle progresses and makes fum manewvers, the
vehicle navigation system 1 looks ahead o update upcom-
ing, intersection information to the user 20. As a result, the
user 20 can look ahead in the direction of tmvel without
entering a planned destination and gain a sense of the vehicle
location relative to intergections and other points of interest.

FIC, 3 illustrates on example graphic uwser interface (GUT)
70 that the user interface module 18 may present to the user
20. A title bar 72 identifics the GUI 70 as a street guide.
Immediately below the title bar 72, a text bar 74 identifies
the street on which the vehicle is currently focated. An icon
76, such ss an amowhesd, may indicate the direction of
travel of the vehicle using a conventional north-up repre-
sentation, Below the text bar 74, & dynamic intersection list
18 conveys information relating to upcoming intessections
or other points of interest. The dynaric intersection Iist 78
includes the rames of upcoming imtersections and the dis-
tances 1o those intorsectlons. Ieons 80 may indicate the type
of intersection or ather point of interast. As depicted in FIG.
3, for example, Cherry St is & typical intersection, and 126th
St, is & traffic eircle. A serofl bar 82 indicates the position of
the currently displayed points of interost relative 1o a
sequence of points of interest. The dynamic intersection list
78 is automatically updeted as the vehicle progresses, In
addition, the user 29 can seroll through the dynamic inter-
seclion Hst 78 wsing the keypad 38, the microphone 42, or
another suitable input device.

Below the dynamic intersection list 78, soft key indicators
facilitate activation of varlous featwres. For exemple,
“menu” sofl key indicator 84 may atlow the user 20 to access
a meny of configuration end other options, A “plan”™ soft key
indicator 86 may allow the user 20 fo access 8 menu for
planning 8 rowte, e.g., by selecting from a list of recem



Case 2:12-cv-01693-PA-FFM Document 1  Filed 02/28/12 Page 26 of 35 Page ID #:29

US 7,133,775 B2

1

destinations or favorite destinations. A “view” soft key
indicator 88 may allow the user 20 to toggle the display to
show a deteiled intersection view as depicted in FIG. 4. In
some implementations, the soft key indicators 84, §6, and 88
ave visually and logically associated with keys on the keypad
38 of FIG. 1. Other implementations may incorporate a
touch-sensitive display screen. In such implementations, the
scft key indicators 84, 86, and 88 may be rendered on areas
of the display screen that, when touched, invoke the asso-
ciated feafunes,

FIG. 4 depicts another example GUI 100 thal the wser
interface module 18 may present (o the user 20, A title bar
102 tcentifies the GUI 100 as @ guide view, Jmmediately
below the title bar 102, a detaifed interseelion view 104
depicts upcoming intersections or other points of interest,
For ‘example, text bars 106 and 108 identify upcoming
intersections as Cherry St, and 126th 5t,, respectively. A map
arem 110 depiots the vehicle as an icon 112, such as an
arrowhesd pointing along the current heading vector. An
arrow 114 represeats the current path of the vebicle, assum-
ing the vehicle does not meke any burns or similer manex-
vers, The map aren 110 may be depicted using a north-up
representation or using a forward-up representation and is
antomaticatly npdated as the vehicle progresses. In addition,
the user 20 can seroll fhrough the map area 110 vsing the
keypad 38, the microphone 42, or another suitable input
device,

Below the detafled intersection view 104, soft key indi-
eators facHitate activation of various features, For example,
a “meny” soft key indicator 116 may aflow the user 20 to
aceess & meny of configuration and other options, A “plan”
soft key Indicator 118 may allow the vser 20 to access &
meny for planning a route, &.., by selecting from =2 list of
recent destinations or fevorite destinations. A “Hist” soft key
indicator 128 may allow the user 20 to toggls the display to
show the dynemic interseotion Hst 78 as depicted in FIG. 3.
In some implemeniations, the soft key indicators 116, 118,
and 120 are visually and logically associated with keys on
the keypad 38 of FIG. 1. Other implementations may
incorporate a touch-sensitive displuy screen. In such imple-
mentations, the soft key indicators 1116, 118, and 120 may
be rendered on sreas of the display screen that, when
tonched, invoke the associated features.

As demonsirated by the foregoing discusslon, various
implementations mey provide certain advaniages. Because
the pavipation system presents information to the user 20
based on the current Jocation and heading vector of the
vehicle rather than on pre-programmed route information,
the user 20 cen receive information rogarding poims of
interest without enterisg a planned destination. The read-
ability and usability of the information conveyed lo the user
20 is enhanced, particularly in relatively inexpensive vehicle
navigafion systems having small display scresns. Such sys-
tems are better sble to provide the user 20 with enough
information to discern pearby polms of interest without
cluttering the screen with so much information that the
display becomes unusable, Navigation systems having
larger screens can also benefit from reduced clutter,

Tt will be understood by those who practice the mvention
and those skilled in the ant that various modifications snd
improvements may be made without departing from the
spirit and scope of the disclosed embodiments. The scope of
protection afforded is to be determined solaly by the clatmg
and by the breadih of interpretation allowed by law.

5

8

What is claimed is:

1. A method fo communicate fo an ocoupant of s vehicle
information relating to a looation of the vehicle in the
absence of predetermined destination or route information,
the method comprising:

determining the location of the vehicle;

determining a heading vector associated with the vehicle;

identifying a point of interest as a function of the Jocation

of the vehicle and the heading vector associated with
the vehicle withow reference to any predetermined
destination; and

communicating the point of interes! to the occupant of the

vehicle without reference 1o any predetermined destl-
nation.

2, The method of claim 1, wherein communicating the
point of interest to the oecupam of the vebicle comprises
displaying a graphic representation of the point of interest
end & graphic representation of the vehicle vsing a display

_ device,
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3. The method of cleim I, wherein communicating the
point of interest to the ccoupant of the vehicle comprises
generating an audible indicator of the point of interesi using
an andio device,

4, The methed of clalm 1, wherein determining the
Tocation of the vehicle comprises identifying a street on
which the vehicle is Jocated.

£, The method of claim 4, whereln the point of interest is
an Intersection, and further comprislog identifying the inter-
gection as & function of the location of the vehicle, the
heading vector associated with the vehicle, and a list of
intargections atong the street.

%, The method of ¢laim 1, further comprising;

jdentifying a plurality of points of interest as a function of
the lovation of the vehicle and the heading vector
associated with the vehicle; and

communicating at least one of the points of interest to the
occupant of the vehicle.

7. The method of ¢laim §, further comprising communi-
coting the at feast ong of the points of interest to the ocoupant
of the vehicle as a sequence of successive points of interest,

8. The method of clalm 7, further comprising comrmuni-
cating the successive points of Interes! in response (o input
recetved from the occupant of the velicle.

9, The method of claim 7, further comprising communi-
cating the successive points of interest in response to move-
ment of the vehicle,

10, A point of interes; display system for use in a vehicle,
the point of interest display systsm comprising:

a global positioning system (GPS) receiver configured 1o

determine a location of the vehicle;
a data retrieval device configured 1o relrieve, from a dala
storage medinm, navigation data representing a plural-
ity of points of interest; and
a processor-based subsystem operatively coupled fo the
GPS receiver and to the data retreval device and
configured to
determine a heading vector associated with the vehicle,
receive the navigation date from the data reudeval
device,

select a point of interest from the plurality of points of
interest as a function of the Jocatlon of the vehicle
and 1he heading vector associated with the vehicle
without reference to any predetermined destination,
and

communicate the point of interest to an occupan? of the
vehicle without referance to any predetermined des-
tination.
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13, The point of interest display system of claim 16,
further comprising a display device operatively coupled to
the processor-beged subsystem, whereln the processor-based
subsystem is configured fo cawse the display device to
display a graphic representation of the point of intercst and
& graphic representation of the vehicle.

12, The point of interest display system of claim 10,
farther comprising en audic output device operatively
coupled to the processor-based system, wherein the proces-
sor-based subsystem is configured to cause the andie catput
device 1o generate an audible indicator of the point of
interest,

13. The point of interest display system of claim 13,
further comprising & speech module operatively conpled to
the processor-based systerm and to the audio output device
and confipured to generate a speech indicator of the point of
interest. .

14, The point of interest display system of claim 10,
wherein the provessor-based system is further configured to
determine the location of the vehicle comprises identifying
& strest on which the vehicle is located.

15, The point of interest dieplay system of claim 14,
wherein the point of interest is an intersection, and wherein
the processor-based system is further configured fo identify
the imtersection as a function of the location of the vehicle,
the heading vector associated with the vehicle, and a list of
intersections slong the sireet,

16. The point of interest display system of claim 10,
wherein the processor-based aystem is fusther configused to:

fdentify a pluratity oTpoints of interest as a fanction of the

lecation of the vehicle and the heading vector assook-
ated with the vehicle; and

communicate at Ieast one of the points of interest to the

occupant of the vehicle,

F1. The point of interest display systom of claim 16,
wherein the processor-based system is further configured to
communicate the at least one of the points of interest to the
oceupant of the vehicle as & sequence of successive points of
interest,

18, The point of inferest display system of claim 17,
further comprising an input devico operatively coupled to
the processor-based system and configured to reoeive Input
from the occupent, wherein the processor-based system is
further configured to communicate the successive points of
imerest in rosponse to input received from the oseupant of
the vehicle.

19, ‘The point of interest display system of claim 18,
wherein the Input device comprises at least one of a keypad
and an audio inpwt device,

20, The point of interest display system of claim 17,
wherein the processor-based system is further configured to
communicafe the successive points of interest in response to
movement of the vehicle,

21, The point of interest display system of claim 10,
wherein the data retrieval device comprises at least ose of &
memory device, an optical refrieval device, and a magnetic
retrieval device.
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22. A processor-readable medium containing processor-
axecutable Instructions that, when executed by a provessor-
based system in a vehicle, cause the processor-based system
HeH

deteymine a location of the vehicle and a heading vector

assoctated with the vehicle;

identify & point of interest as 2 function of the location of

the vehicle and the heading vector associated with the
vehicle without reference to any predetermined desti-
nation; and

communicate the point of interest to the occupant of the

vehicle without reference lo any predetermined desti-
ngtiot. ‘

23, The processor-readable medium of claim 22, wherein
the processor-exesulable instractions canse the processor-
based system ta display a graphic representation of the point
of interest end a graphic representation of the vehicle using
o display device without reference to any predetermined
destiration.

24, The processor-readable medium of claim 22, whereis
the processor-executable instructions ceuse the processor-
based system to generats an sudible Indloator of the point of
interest using an audio device,

25, The processor-readable mediom of claim 22; wherein
the procesgor-executable instructions cause the processor-
based system o identify a strest on which the vehicle is
located. ‘ ‘

26. The processor-readable medium of claim 25, wherein
the point of interest Is an intersection, and whereifs the
processor-executable Instructions ceuse the processar-based
system to identify the intersection as a function of the
location of the vehicle, the heading vector associated with
the vehicle, and a list of intersections along the streel.

27, The processor-readable medium of clafm 22, wherein
the processar-executable instructions cause the processor-
based syslem fo:

idontify s plurality of points of interest ¢ 1 function of the

Jocation of the vehicle and the heading vector associ-
ated with the vehicle; and

communicate at least one of the points of interest to the

ooeupant of the vehicle.

18, The processor-readable medivm of claim 27, wherein
the processor-cxecutable instructions cause the processor
based system to commenicate the at Jeast one of the points
of interest to the occupent of the vehicle as a soquence of
stiecossive points of interest.

29, The processor-readable medium of claim 28, wherein
the processor-executable instructions cause the processor-
bused system to communieste the successive pointe of
interest in response to input received from the occupant of
the vehicle.

30, The processor-readable medium of clalm 28, wherein
the processor-executable instructions cause the protessor-
based system fo communicale the successive points of
interest in response to movement of the vehicle,

* & ¥ W K
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PREVIEWING POINTS OF INTEREST IN
NAVIGATION SYSTEM

TRCHNICAL FIELD

The disclosere relates generally o vehicle navigation
systems. More particularly, the disclosure relates to graphic
user interfaces for nse in connection with vehicle navigation
systems.

BACKGROUND

An increasing number of vehicles are equipped with
on-board navigation systems that display the position of the
vehicle and surrounding streets, infersections, and other
points of inferest. Some navigation systems allow the driver
te input or program a route. The navigation systen: then
displays the position of the vehicle along the route.

In addition to displaying the vehicle position along a
route, a navigation system can fypically also display the
vehicle location even when no route is programmed. In this
case, the pavigation systemr does not have a route that
provides a context for the display. Some navigation systems
that incorporate relatively large color display screens can
display the vehicle location in the context of a defailed map
reference of the surrounding area when no route is pro-
grammed. .

Other navigation systems, however, incorporate smaller
display screens. Rendering the vehicle location is difficult
because the display screen is too small to display a map
reference that is both sufficiently detailed and sufficiently
free of clutter to be useful. For example, the map reference
may be rendered at a suflicient leve] of detail, but contain so
much clutter as to be unreadable from the position of the
driver. Even with a relatively large display screen, some
users may find a detailed map reference too clutiered to be
useful. On the other hand, the map reference may be
sufficiently free of clutter o aliow the driver to locate the
visual representation of the car, but lack detailed information
as to surrounding sireets. In either case, the driver does not
significantly benefit from the map reference.

SUMMARY OF THE DISCLOSURE

According o various example implementations, a vehicle
navigation system provides an vccupant of a vehicle with
information relating to 2 list of intersections or other points
of interest located ahead of the vehicle refative to the current
direction of travel of the vehicle, The vehicle navigation
system uses information about the current location of the
vehicle and a heading vector that indicates the current
direction of travel in conuection with a navigation database
to identify a list of the intersections or other points of interest
along the cumrent street. The wvehicle navigation system
presents this information to the occupant. As the vehicle
progresses and makes turn manenvers, the navigation sys-
tem updates the Jist of intersections or other points of interest
that the vehicle is approaching.

In one implementation, information relating to a location
of a vehicle is communicated to an oceupant of the vehicle
in the absence of predetermined route information by deter-
mining the location of the vehicle and a heading vector
associated with the vehicle. A point of interest is identified
as a function of the location of the vehicle and the heading
vector associated with the vehicle. This point of interest is
then commaunicated to the occupant of the vehicle.
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Another implementation is directed to a navigation sys-
ters for use in a vehicle. A global positioning system (GPS)
receiver is configured to determine a location of the vehicle.
A data retrieval device is configured (o retrieve, from & data
storage medium, navigation data representing a plurality of
points of interest. A processor-based subsystem is opera-
tively coupled to the GPS receiver and to the data retrieval
device. The processor-based system is configured to deter-
mine a heading vector associated with the vehicle and to
receive the navigation data from the data retrieval device.
The processor-based system is further configured 1o select 2
point of interest from the plurality of points of interest as a
fimction of the fncation of the vehicle and the heading vector
associated with the vehicle and to communicate the point of
interest to an vceupant of the vehicle,

In stifl another embodiment, a processor-readable
medium contains processor-execnutable instructions. When
executed by a processor-based system in a vehicle, the
processor-executable instructions cause the processor-based

o system to determine a location of the vehicle and a heading

vector associated with the vehicle. The processor-based
system then identifies a point of interest as a function of the
location of the vehicle and the heading vector associated
with the vehicle and communicates the point of interest to
the oceupant of the vehicle.

Various implementations may provide certain advantages.
The navigation system communicates information regarding
upcoming intersections and points of inferest based on the
current Jocation and heading vector of the vehicle. As a
result, the occupant car receive information regarding points
of interest withont needing to enter a planned destination
beforehand. Even when a destination is entered, the occu-
pant can benefit from being able to determine the Jocation of
the vehicle relative to the surrounding area without the
clutter of irrelevant map details.

Additional advantages and features will become apparent
from the following description and the claitas that follow,
considered in confunction with the accompanying drawings.

BRILF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram depicting a vehicle navigation
system according to an embodiment.

FIG. 2 is a flow disgram Hlustrating a method of com-
municating information relating to a location of a vehicle
according to another embodiment.

FIG. 3 illustrates an example graphic user interface (GUI)
that may be presented to the user.

FIG. 4 depicts another example GUI that may be pre-
sented to the user.

DETAILED DESCRIPTION OF VARIOUS
EMBODIMENTS

A vehicle navigation system provides an occupant of a
vehicle with information relating to a list of intersections or
other points of interest located ahead of the vehicle relative
to the current direction of travel of the vehicle. Using a
global positioning system (GPS), for example, the vehicle
navigation system obtains information about the current
location of the vehicle and a heading vector that indicates the
current direction of travel. The vehicie navigation system
uses this information in connection with a navigation data-
base to identify a list of the intersections or other points of
interest along the current street. Based on the current loca-
tion of the vehicle and the heading vector, the vehicle
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pavipation system detertnines which intersections or other
points of interest the vehicle is approaching and presents this
information to the occupant.

As the vehicle progresses along the street and makes turn
maneuvers, the navigation system updates the list of inter-
sections or other points of imterest that the vehicle is
approaching. Because the navigation system presents infor-
mation to the occupant based on the current location and
heading vector of the vehicle rather thar on pre-programmed
route information, the cccupant can receive information
regarding points of interest without needing to enter a
planned destination beforehand. Commmunication of infor-
mation to the cccupant is enhanced, particularly in relatively
inexpensive vehicle navigation systems having small dis-
play screens. Such systems are better able to provide the
vecupant with enough information to discern nearby points
of interest without cluttering the screen with so much
information that the display becomes unusable by the cccu-
pant. Navigation systems haviag larper screens can also
benefit from reduced clutter,

Various embodiments are described as displaying infor-
mation withont reference to a predetermined route, It will be
appreciated by those of skill in the art, however, that the
methods and apparatuses described herein can also be used
to display information when a destination is entered. When
a destination is entered, the occupant can defermine the
location of the vehicle relative to the surronnding area
without the clutter of irrelevant map details.

The following description of various embodiments imple-
mented in a vehicle navigation system is fo be construed by
way of illustration rather than limitation, This description is
not intended to limit the invention or its applications or uses.
For example, while various embodiments are described as
being implemented in a vehicle navigation system, it will be
appreciated that the principles described herein may be
applicable to navigation systems operable in other environ-
ments.

In the foliowing description, numerous specific details are
set forth in order o provide a thorough understanding of
various embodiments, It will be appareat to one skilied in
fhe art that the present invention may be practiced without
some or all of these specific details. In other instances, well
known components and process steps have not been
described in detail in order to avoid unnecessarily obscuring
the present invention,

Various embodimenis may be described in the general
context of processor-executable instructions, such as pro-
gram modules, being executed by a processor. Generally,
program modules include routines, programs, objects, com-
ponents, data structures, ete., that perform particular tasks or
implement particular abstract data types. In addition, some
embodiments may also be practiced in distributed process-
ing enviromments in which tasks are performed by remote

processing devices that are linked through a communica- s

tions network or other data transmission medivm, In a
distributed processing environment, program modules and
other data may be located iz both local and remote storage
media, including memory storage devices.

Referring now to the drawings, FIG. 1 iliustrates a vehicle
pavigation system 10. The vehicle navigation system 10
inclndes a processor-based system comprising a processor
12 configured to execute a number of software modules,
including a vehicle position moduie 14, a navigation server
module 16, and a user interface module 18. As described
below, the processor 12 may interface with a user 20 via one
or more input and output devices controlied by the user
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interface module 18. The user 20 can be the driver of the
vehicle or, altematively, a passenger,

The processor 12 is typicaily configured to operate with
one or more lypes of processor readable media. Processor
readable media can be any available media that can be
accessed by the processor 12 and ineludes both volatile and
nonvolatile media, removabie and non-removable media. By
way of example, and not limitation, processor readable
media may include storage media and communication
media. Storage media inchides both volatile and nonvolatile,
removable and nonremovable media implemented in any
method or technology for storage of information such as
processor-readable instructions, data structures, program
maodeles, or other data. Storage media includes, but is not
Himited to, RAM, ROM, EEPROM, flash memory or other
memery technology, CD-ROM, digital versatile dises
(DVDs) or other optical disc stomage, magnetic cassettes,
magnetic fape, magnetic disk storage or other magnetic
storage devices, or any other medium that can be used o
store the desired information and that can be aceessed by the
processor 12, Communication media typically embodies
processor-readable instructions, data structures, program
moduies or other data in a modulated data sipual such as a
carrier wave or other transport mechanism and includes any
information delivery media. The term “modulated data sig-
nal” means a signal that has one or more of its characteristics
set or changed in such a manner as to encode information in
the signal. By way of example, and not limitation, commu-
nication media inciudes wired media such as a wired net-
work or direct-wired connection, and wireless media such as
acoustic, RF, infrared, and other wireless media. Combina-
tions of any of the above are also intended to be ineluded
within the scope of processor-readable media.

The vehicle position module 14 determines the Jocation of
the vehicle, for example, by obtaining data from a GPS
module 22, Alternatively, the vehicle position module 14
may determine the location of the vehicle in another way,
such as by measuring the distance and direction traveled
from a known reference point. In addition to the location of
the vehicle, the vehicle position module 14 determines a
heading vector, or direction of travel, of the vehicle. The
velticle position module 14 may determine the heading
vector using any of a variety of conventional techniques.

The vehicle position module 14 provides the location and
heading vector information 1o the pavigation server module
16. The navigation server modute 16 uses this information in
combination with information relating to points of interest,
such as intersections, to identify one or more points of
interest that the vehicle is approaching. This information
may be contained in a database 24. The database 24 may be
stored in any of a variety of processor-readable media,
including, for example, optical dises including CD-ROMs
and DVD-ROMs, memeory cards, and the like.

When the navigation server modute 16 has identified one
or more points of interest that the vehicle is approaching, the
navigation server module 16 praovides this information to the
user 20 using one or more output devices, such as a speaker
26 or a display screen 28, controlled via the vser interface
module 18. The speaker 26 may be part of a vehicle andio
system or a standalone speaker. The display screen 28 is
typically part of a vehicle information system, bat may be
implemented as & standaione display screen.

In the embodiment shown in FIG. 1, the navigation server
module 16 provides the information regarding points of
interest that the vehicle is approaching to a navigation client
meodule 36, The navipation client module 30 in turn gener-
ates graphic outpwt, audic ontput, or both. A display driver
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32 processes the praphic output and renders the graphic
ouiput on the display screen 28, The audio output may
include speech, sound efects, or both. Speech output may be
generated, for example, as a synthesized rendering of a name
of an intersection or other point of interest by a text-to-
speeck module 34. Sound effects may inciude, for example,
chimes or other sounds to alert the user 20 of certain types
of points of interest, such as intersections or restauranis.
Both speech and sound effects are processed by an audio
driver 36, whicl: renders the audic output using the speaker
26,

In addition to providing outpur to the user 20, the user
interface modute 18 can also receive input from the user 20,
For example, the user 20 may advance through the iist of
upcoming points of inferest using a keypad 38 or other input
device. An inpwi interface 40 provides the imput to the
pavigation client module 30, which makes appropriate
changes to the display or avdio ouiput accordiag to the input.
Further, in some embuodirents, the user 20 may interucl with
the vehicle navigation system 14 by veice commands spo-
kes into a microphone 42. A voice recognition module 44
converts the voice commeands to text or another format that
can be processed by the vehicle navigation system 10.

FIG. 2 is & flow diagram illustrating an example method
executed by the processor 12 of FIG. 1 to communicate to
the user 20 information relating to intersections or other
points of interest that the vehicle is approaching. The
processor 12 may communicate this information when the
user 20 has not entered a destination or other route infor-
mation. Further, the processor 12 may alsc comsunicate this
information when the user 20 has entered a destination or
other route information.

The vehicle position module 14 obtains from the GPS
moduyle 22 information relating to the position of the vehicle,
incleding, for example, latitude and longitude readings (50).
Based on the latitede and longitude readings and informa-
tion received in the navigation server module 16 from the
database 24, the processor 12 detersnines the street on which
the vehicle is currently Iocated {52). In addition 1o the
jocation of the vehicle, the vehicle position module 14
determines a heading vector (54) that indicates the direction
in which the vehicle is traveling. The vehicle position
raodule 14 may determine the heading vector using any of
a variety of conventional techniques.

Based on the location and heading vector of (he vehicle,
the processor 12 identifies one or more intersections or other
points of interest that the vehicle is approaching (56). In
some implementations, for example, the intersections or
other points of interest are assoclated in the database 24 with
location information, e.g., lopgitude and latitude coordinates
or street identifiers. For instance, the database 24 may
contain a list of street names, each of which is associated
with a list of intersections located on the corresponding
street,

The navigation server module 16 execuling on the pro-
cessor 12 compares the location information associated with
the intersections or other points of interest with the location
and heading vector of the vehicle. In this way, the navigation
server module 16 determines which intersections or other
points of interest are located in the vicinity of the vehicle and
in the current direction of travel of the vehicle. The navi-
gation server module 16 opticnally alse identifies which
intersections or other points of interest are located in the
vicinity of and behind the vehicle, t.e., points of interest that
the vehicle has passed.

The uvser interface module 18 then communicates the
information {58) relating to nearby intersections or other
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points of inferest to the user 28 via one or more oufput
devices, inciuding, but not limited to, the speaker 26, the
display screen 28, or both. For example, the user interface
module 18 may display graphic representations of the point
of interest and of the vehicle using the display screen 28.
These graphic representations may include a detailed view
of an upcoming mntersection. The user interface module 18
may display fext in addition fo or instead of the graphic
representations. The text may include, for example, names
of and distances to intersecting streets. Further, the user
interface module 18 may generate an audible indicator of the
point of interest using the speaker 26, either instead of or in
addition to providing a visnal indicator. This audible indi-
cator may include speech, sound effects, or both.,

¥ the street on which the vehicle is located contains
multiple intersections or other poiats of interest, the user
interface module 18 may communicate some or all of these
points of interest o the user 20. For example, the user
interface module 18 may inform (he vser 20 of all upcoming
intersections, but omit information relating to other types of
points of interest. The user interface module 18 may com-
municate multiple points of interest as a sequence of suc-
cessive points of interest. In some implementations, the user
interface module 18 advances through the sequence in
response o input received from the user 20 via an input
device, such as the keypad 38 or the microphone 42. The
user interface module 18 may also advance through the
sequence in response to movement of the vehicle, for
example, as a function of the distance of the vehicle from 2
point of interest or as a function of the speed of the vehicle.

To ensure that the information communicated to the user
20 refates to the current position of the vehicle, the processor
12 periodically obtains updated information relating to the
location and heading vector of the vebicle (50). In this way,
as the vehicle progresses and makes turn maneuvers, the
vehicle navigation system 10 looks ahead to update upcom-
ing intersection information to the user 20. As a result, the
user 20 can look ahead in the direction of travel without
entering a planned destination and gain a sense of the vehicle
iocation relative to intersections and other points of interest.

FIG. 3 illustrates an example graphic user interface (GUI)
74 that the user interface module 18 may present to the user
20. A tifle bar 72 identifies the GUI 70 as a street guide.
Immediately below the tifle bar 72, a text bar 74 identifies
the street on which the vehicle is currently located. An icon
76, such as an arowhead, may indicate the direction of
travel of the vehicle using a conventional north-up repre-
sentation. Below the text bar 74, a dynamic intersection list
78 conveys information relating to upcoming intersections
or other points of interest, The dynamic intersection list 78
includes the names of upcoming intersections and the dis-
tances to those intersections. Icons 80 may indicate the type
of intersection or other point of interest. As depicted in FIG,
3, for example, Cherry St. is a typical intersection, and 126th
St. is a traffic circle. A scroll bar 82 indicates the position of
the currently displayed points of interest relative to a
sequence of points of interest. The dynamic intersection list
78 is auvtomatically updated as the vehicle progresses. In
addition, the user 20 can scroll through the dynamic inter-
section list 78 vsing the keypad 38, the microphone 42, or
another suitable input device,

Below the dynamic intersection list 78, soft key indicators
facilitate activation of various features. For example, a
“menn’’ soft key indicator 84 may allow the user 20 fo access
2 menu of configuration and other options. A “plan” soft key
indicator 86 may allow the user 20 to access a mena for
planning a route, e.g., by selecting from a list of recent
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destinations or favorite destinations. A *view" soft key
indicator 88 may allow the vser 20 to toggle the display to
show a detailed intersection view as depicted in FIG, 4. In
some implementations, the soft key indicators 84, 86, and 88
are visually and Jogically associated with keys on the keypad
38 of FIG. 1. Other implementations may incorporate a
touch-sensitive display screen. In such implementations, the
soft key indicators 84, 86, and 88 may be rendered on areas
of the display screen that, when touched, invoke the asso-
ciated features,

FiG. 4 depicts another example GUI 100 that the uwser
interface module 18 may present fo the user 20. A title bar
102 identifies the GUI 106 as a guide view. Immediately
below the title bar 102, a detsiled intersection view 104
depiets upcoming intersections or other points of interest.
For example, text bars 106 and 108 identify upcoming
intersections as Cherry St. and 126th St,, respectively. A map
area 110 depicts the vehicle as an icon 112, such as an
arrowhead pointing along the current heading vector. An
arrow 114 represents the current path of the vehicle, assum-
ing the vehicle does not make any turns or similar maneu-
vers. The map area 110 may be depicted using a north-up
representation or using a forward-up representation and is
automatically updated as the vehicle progresses. In addition,
the user 20 can scroll through the map area 110 using the
keypad 38, the microphone 42, or another suitable input
device.

Beiow the detailed intersection view 104, soft key indi-
cators facilitate activation of various featores. For example,
a “menu” soft key indicator 116 may alfow the user 20 to
access a menu of configuration and other options. A “plan”
soft key indicator 118 may allow the user 20 to access a
menn for planning a route, e.g., by selecting from a list of
recent destinations or favorite destinations. A “list” soft key
indicator 120 may allow the vser 20 (o toggle the display 1o
show the dynamic intersection list 78 as depicted in FIG. 3.
In some hnplementations, the soft key indicators 116, 118,
and }20 are visually and logically associated with keys on
the keypad 38 of FIG. 1. Other implementations may
incorporate a fouch-sensitive display screen. In such imple-
mentations, the soft key indicators 1116, 118, and 129 may
be rendered on areas of the display screen that, when
touched, invoke the associaied fealures.

As demonstrated by the foregoing discussion, various
implementations ray provide certain advantages. Because
the pavigation system presents information to the user 20
based on the currest focation and heading vector of the
vehicle rather than on pre-programmed route information,
the user 20 can receive information regarding points of
interest without entering & planned destination, The read-
ability and usability of the information conveyed to the user
20 is enhanced, particularly in relatively inexpensive vehicle
navigation systems having smali display screens. Such sys-
tems are better able w0 provide the user 20 with enough
information to discern nearby points of interest without
clutfering the screen with se much information that the
display becomes unusable. Navigation systems having
larger screens can also benefit from reduced clutter.

it wili be understocad by those who practice the jnvention
and those skilled in the art that various modifications and
improvements may be made without departing from the
spirit and scope of the disclosed embodiments. The scope of
protection afforded is to be determined solely by the claims
and by the breadth of interpretation allowed by law.
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What is claimed is:

1. A method to communicate to an occupant of a vehicle
information relating to a location of the vehicle in the
absence of predelenmined destination or route information,
the method comprising:

determining the location of the vehicle;

determining a heading vector associated with the vehicle;

identifying a point of interest as a function of the location
of the vehicle and the heading vector associated with
the vehicle without reference to any predetermined
destination; and

communicating the point of interest to the ocoupant of the
vehicle without reference 10 any predetermined desti-
nation.

2, The method of claim 1, wherein communicating the
point of interest to the occupant of the vehicle comprises
displaying a graphic representation of the point of interest
and a graphic representation of the vehicle using a display
device. .

3. The method of claim 1, wherein communicating the
point of interest to the occupant of the vehicle comprises
generating an audible indicator of the point of interest using
an andio device.

4. The method of claim 1, wherein determining the
location of the vehicle comprises identifying a street on
which the vehicle is located.

3. The method of claim 4, wherein the point of interest is
an intersection, and further comprising identifying the inter-
section as a function of the location of the vehicle, the
heading vector associated with the vehicle, and a st of
intersections along the street,

6. The method of claim 1, further comprising:

identifying a plurality of points of interest as a function of
the locaticn of the vehicle and the heading vector
associated with the vehicle; and

comunicating at least one of the points of interest to th
cecupant of the vehicle. :

7. The method of claim 6, further comprising communi-
cating the at least one of the points of interest to the occupant
of the vehicle a5 a sequence of suecessive points of interest.

8. The method of claim 7, further comprising communi-
cating the successive points of interest in response to input
received from the occupant of the vehicle.

9, The method of claim 7, further comprising commeuni-
cating the stccegsive points of inferest in response o move-
ment of the vehicle.

10. A point of interest display system for use in a vehicle,
the point of interest display system comprising:

a global positioning system (GPS) receiver configured to

determine a location of the vehicle;
a data retrieval device configured to retrieve, from a data
storage medium, navigation data representing a plural-
ity of points of interest; and
a processor-based subsystem operatively coupled 1o the
GPS receiver and to the data retrieval device and
configured to
determine a heading vector associated with the vebicle,
receive the navigation data from the data retrieval
device,

select & point of interest from the plurality of points of
interest as a function of the location of the vehicle
and the heading vector associated with the vehicle
without reference 1o any predetermined destination,
and

communicate the poing of interest to an occupant of the
vehicle without reference to any predetermined des-
tination.
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11. The point of interest display system of claim 18,
further comprising a display device operatively coupled to
the processor-based subsystem, wherein the processor-based
subsystem is configured to cause the display device (o
display a graphic representation of the point of interest and
a graphic representation of the vehicle.

12. The point of interest display system of claim 16,
further comprising an audio output device operatively
coupled to the processor-based system, wherein the proces-
sor-based subsystem is configured to cause the audio output
device to generate an audible indicator of the point of
interest,

13. The point of interest display system of claim 12,
further comptising 2 speech module operatively coupled to
the processor-based system and to the audio oufput device
and configured to generate a speech indicator of the point of
interest.

14. The point of interest display system of claim 19,
wherein the processor-based system is farther configured to
determine the location of the vehicle comprises identifying
a street on which the vehicle is located.

15. The point of interest display system of claim 14,
wherein the point of interest is an intersection, and wherein
the processor-based system is further configured to identHy

the intersection as a function of the location of the vehicle, -

the heading vector associated with the vehicle, and a fist of
intersections along the street,

16. The point of interest display system of claim 10,
wherein the processor-based system is further configured to:

identify a plurality of points of interest as a function of the

iocation of the vehicle and the heading vector associ-
ated with the vehicle; and

commenicate at least one of the points of interest to the

vccupant of the vehicle.

17. The point of imerest display system of claim 186,
wherein the processor-based system is further configured to
communicate the at least one of the points of interest to the
oceupant of the vehicle as a sequence of successive points of
interest,

18. The point of interest display system of claim 17,
further comprising an input device operatively coupled to
the processor-based system and configured to receive input
from the occupant, wherein the processor-based system is
further configured fo communicate the successive points of
interest in response lo input received from the ovcupant of
the vehicie.

19. The point of interest display system of claim 18,
wherein the input device comprises at least one of a keypad
and an audio input device,

20. The point of imerest display system of claim 17,
wherein the processor-based system is further configured to
comprmicate the successive points of interest in response to
movement of the vehicle,

21. The point of interest display system of claim 10,
wherein the data retrieval device comprises at least one of a
memory device, an optical retrieval device, and 2 magnetic
retrjeval device.
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22. A processor-readable medium containing processos-
executable instructions that, when executed by a processar-
based system in a vehicle, cause the processor-hased system
W
determine a location of the vehicle and a heading vector

associated with the vehicle
identify a point of interest as 2 function of the location of

the vehicle and the heading vector associated with the
vehicle without reference to any predetermined desti-
nation; and
communicate the point of interest to the occupant of the
vehicle without reference to any predetetmined desti-
nation.
23. The processor-readable medium of claim 22, wherein
the processor-executable instructions canse the processor-
based system to display a graphic representation of the point
of interest and a graphic representation of the vehicle using
a display device without reference to any predetermined
destination.

24. The processor-readable medium of claim 22, wherein
the processor-executable instructions cause the processor-
based system to generate an audible indicator of the peint of
interest using an audic device.

25, The processor-readable medium of claim 22, wherein
the processor-executable instructions cause the processor-
based system fo identify a street on which the vehicle is
located.

26. The processor-readable medium of claim 25, wherein
the point of interest is an intersection, and wherein the
processor-executable instroctions cause the processor-based
system fo identify the intersection as a function of the
keation of the vehicle, the heading vector associated with
the vehicle, and a list of intersections along the street.

27. The processor-readable medinm of claim 22, wherein
the processor-exectiable instructions cause the processor-
based system 10:

identify a plurality of points of interest as a function of the

Jocation of the vehicle and the heading vector associ-
ated with the vehicle; and

communicate at least one of the points of interest to the

occupant of the vehicle.

28. The processot-readable medium of claim 27, wherein
the processor-executable instructions cause the processor-
based system to communicate the at least one of the points
of inlerest to the oceupant of the vehicle as & sequence of
successive points of interest,

29. The processor-readable medium of claim 28, wherein
the processor-execuiable instructions cause the processor-
based system to communicate the successive poipts of
interest in response to input received from the oscupant of
the vehicle.

30. The processor-readable medinm of claim 28, wherein
the processor-executable instructions cause the processor-
based system to communicate the successive points of
interest in responge to movement of the vehicle.
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