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TRAMONTANE IP, LI.C
UNITED STATES DISTRICT COURT
CENTRAL DISTRICT OF CALIFORNIA — WESTERN DIVISION

o —6
TRAMONTANE 11;,1 :i:ff Casﬁlpﬁﬁg 12 ﬁ.é 96 bbf(

Vs. COMPLAINT FOR PATENT
INFRINGEMENT
%IONEER ELECTRONICS (USA)

b

Defendant.

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

PARTIES

1. Tramontane is a Virginia limited Iiability company with a principal
place of busine‘ss at 2331 Mill Road, Suite 100, Alexandria, VA 22314.

2. On information and belief, Pioneer Electronics (USA) Inc. (“Pioneer”)
is a Delaware corporation with a principal place of business at 1925 East

Dominguez Street, Long Beach, CA 90810.
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JURISDICTION AND VENUE
3. 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).

4, This Court has personal jurisdiction over defendant because, among
other reasons, defendant resides in California and this District, has done business
in California and this District, has committed and continues to commit acts of
patent infringement in California and this District, and has harmed and continues 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.

5. Venue is proper in this district under 28 U.S.C. §§ 1391(b)-(c) and
1400(b) because, among other reasons, defendant is subject to personal jurisdiction
in this District, has consented to this District, and has committed acts of patent
infringement in this District. On information and belief, for example, defendants

have used, sold, offered for sale, and imported infringing products or processes in

this District,
COUNT 1
(Infringement of U.S. Patent No. 6,526,268)
6. 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.

7. On information and belief, in violation of one or more provisions of
35 U.S.C. § 271, defendant 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. Defendant’s navigation systems,

1
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including Avic Z130BT, 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.

8. Defendant committed these acts of infringement without license or
authorization. |

9. As a result of defendant’s 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 defendant’s infringing
activities are enjoined by this Court.

10.  Tramontane has suffered and will continue to suffer severe and
irreparable harm unless this Court issues a permanent injunction prohibiting
defendant, its agents, servants, employees, representatives, and all others acting in

active concert therewith from infringing the ‘268 patent.
PRAYER FOR RELIEF

Tramontane prays for the following relief:

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

2. A permanent injunction enjoining defendant and its 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 ‘268 patent;

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

2
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1 5. A judgment and order requiring defendant to provide an accounting
2 || and to pay supplemental damages to Tramontane, including without limitation,
3 || pre-judgment and post-judgment interest; and
4 6. Any and all other relief to which Tramontane may show itself to be
5 || entitled. |
6 DEMAND FOR JURY TRIAL
7 Tramontane demands a trial by jury on all issues so triable.

8
9 || Dated: February 28, 2012 RUSS AUGUST & KABAT
10 BENJAMIN T, WANG

1 FREDRICKA UNG
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. By: % s 7%4%

15 Marc A. Fenster

16 Attorney for Plaintiffs
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GhH ABSTRACT

A mobile weather band rrdio and method with dynamic
geopeaphic message updating. The radio has 4 weather band
tuner for receiving weather band signals containing o mes-
sage and a geographic identifleation code. A posilion indica-
tive receiver is provided for receiving posuion indicative
slprals and determining & curront position of the radio.
Gcog;aph:c identification codes and electronic map dala are
stored 1 memory for defining geographic regions corre-
sponding 1o the geographic identification codes, A coniroller
determines one of the geographic codes comresponding to the
deternrined current position based on the position indicative
signals, and further performs an operation, such es playing
the message, when the determined geographic code corre-
sponds 10 the received geographic cade,
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MOBILE WEATHER BAND RADIO AND
METHOD

TECHNICAL FIELD

The present invention generally relates to electronic
radios and, more particularly, fo a mobile weather band radio
for providing weather messages, emergency messages, and
other information.

BACKGROUND OF THE INVENTION,

The National Oceanic and Atmosphoric Administration
{NOAA) has been providing a weather band radio broadceast
service in the United Stafes for many yeas. The NOAA
weather radio {NWR) service provides continuous weather
and emerpency related updates to Jocal geopraphic regions,
The NOAA weather radio service provides weather-related
warnings and serves as a broadeas! wamning system for other
emergency messages aboul evenls that may thresten life
and/or property. To receive weather band broadeast service
information, a spocially designed receiver is generally
required {o tune fo the weather band broadeast. Currently,
the NOAA weather band breadoeasi transmissions include
seven narrow bard frequency medvlated (FM) channels in
the very high frequency (VHF) band ranging from 162.400
fo 162.550 kHz, with a 25 kHz channel seperation between
djacent channels. The seven channels are broadeast from
transmilters located in verious geographic regions snd the
signals for multiple channels often overlap. Accordingly, it
is possible o tne & weather band redio to receive a pluratity
of weather band channels from one loeation,

Recently, NOAA has addeq digital voice synthesis which
allows for faster distribution of emergency updates, in
contrast 1o analog voice recordings. Moreover, NOAA bas
also added Specific Arer Message Encoding (SAME) which
provides digital information indicative of the geopraphic
region covered by the accompanying message. Currently,
the geographic regions are typically defined by counties,
This allows for weather band receivers to fliter out mossages
that do not perfain 1o a selected geographic region, In
general, the NOAA weather radio transmitter devoted to a
given geographic avea may not provide the strongest signal
with the best receplion ihat is available at cerlain locations
in fts coverape area. As a copsequence, by simply tuning to
the statlon baving the stronipest signal, a radio user may miss
those messages pertaining 1o the geographic region of inter-
est,

The use of the SAME message generally allows for
receip! of only those messages in & selected geographic ares.
The weather band radio must include decoding cireuliry

capable of decoding the SAME digital message. In sddition, -

a geographic identification code generally is usod to identify
the county of interest, and the code must be manuatly ioput
into the decoding circuitry to configure the radio for lhe
geographic area of interest, Once confipured, the weather
band radio will respond only to those messages associated
with the selected geographic identification code, 2nd may
ignore alert messages which do not pertain to the selected
region of inleresl. For home-based weather band radins, the
SAME message is satisfactory since the location of the radio
is generally fixed. However, when the weather band radio is
trazsporled from one geographic coverage region to another
geographic coverage reglon, the weather band radie gener-
ally must be reprogramred by the user. This reprogramming
drawback becomes particularly significant when a weather
band radio s used in a mobile vehicle, such as an
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sutomobile, which frequently travels amongst variovs geo-
graphic countics, Accordingly, it is therefore desirable to
provide for a wenther band radio which offers dynamic
updating to adjust for geographic location.

SUMMARY OF THE INVENTION

In accordance with the teachings of the present invention,
8 radio and method of providing radio messapes with
geographic based messagiog is provided, The radio includes
a receiver for receiving broadeast radio signals containing &
message and & corresponding geographic identifier. The
radio includes a device for determining a current position of
the radio. Also included are geopraphic idemtifiers and
cleotronic map data, preferably stored in memory, for defin.
ing geographic regions corresponding to the geographic
identifiers. A controller determines which one of the geo-
graphic idemtifiers corrcsponds to tho determined current
position, end further perforems an operation when the deter-
mined geographic idemtifier corresponds to the received
geographic jdentifier,

According 1o the preferred embodiment, the radio is
particularly well suited for use as a weather band radio for
providing woather and emergency messages and cmorgency
alert signals. The present invention advanlageously allows
for receipt of those moesseges that sre intended to cover the
Ineation of the radio, while ignoring messages not of inter-
est. According to other embodiments, the radio may fucther
provide messages for an npeoming and/or surrcunding geo-
geaphic regions, and may track the message’s expiration
time.

These and other foatures, advaniages and objecls of the
present invention witl be further wnderstood and appreciated
by those skilled in the art by reforencs to the foliowing
specificalion, claims and appended drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will now be deseriboed, by way of
example, with reference to the accompanying drawings, in
which:

FIG. 1 i a perspective view of an avtomofive vehicle
equipped with a weather band radio; ’

FIG. 2 is a block disgram of the woather band radio
integrated into the car radio according lo the present inven-
tion;

EIG. 3 is a map illustrating one example of geographic
county regions which are electronieally stored for use in the
weather band radio;

FIG. 4 is a flow diagram illusirating & method of provid-
ing geographic baged messages with the weather band redio
according o one embodiment of the present inventlon;

FIG, § is a flow diagram illustrating 2 method of provid-
ing geographic based messages with the weathier band radio
according lo another cmbodiment of the present invention;
and’

FI(S, 6A-6B is a flow diagram iilusirating a method of
providing geographic based messages wilh expivalion time
tracking aceording {o z further embodiment of the present
invention,

DETAILED DESCRIPTION GF THE
PRETERRED EMBODIMENTS

Referving to FIG, 1, an antomotive vehicle 10 is shown
equipped with an AM/FM audio car radio 12 which inchsdes
a weather band radio integrated with the audio cor radio 12.
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According 1o the (E:refsrred embodiment, the weather band
radio is integrated into the sulomotive vehicle's AM/FM
audio car radio 12 1o provide for receipt of weather band
signals thal are broadcas! wilkin & pgeographic region of
interest, While tie weather band radio described herein is
integrated in an andio car radio 32, it should be appreciated
that the wenther band radio mey be employed as & separate
stand alone electronic device, such #s a portable hand held
device, and mey be uséd in other verious applications,
without departing from the leachings of the present inven-
ton.

“The audio car ragdio 12 may be easily mounted in the dash
of the vehicle 1B according lo a conventional car radio
inglaMation. The car radio 12 shown is an AM/PM radio
equipped with an audio fape and a CD playsr, and fnchudes
& human-machire interface (HMI) key matrix with a plu-
rafity of manually aperable controls 18 which extend from
its froe plate, Included in the conrols 1R is & "BAND"
pushbutlon switch 20 for selecting smongst the available
broaderst bands which include the amplifude modulation
(AM) band, the frequency modulation (FM) band, and the
wegther band, The controls 18 and display 22 are casily
aceessible by the driver or a passenger in the vehicle 10, In
addition, the vehicls 1€ further inclhudes an AM/EM fweather
band antenna 14 for receiving broadeast signals, Anteana 14
is capable of receiving the weather band frequency range, as
well as the AM and/or RM broadesst signals, Farther, =
globs) positioning system (GPS) anterna 16 is preferably
mounied on the reof of the vehicle 10, and is exposed o GPS
radio wave signals.

Referring to FIG. 2, the audio car radio 12 is shown
connected 1o antennas 14 and 16, and is further connscted o
audio speakers 26. Audio cur radin 12 conlains & conven-
tional AM/FEM radio funer 24 coupled to antenna 14 for
tuning 1o setecled radio frequencies. Integrated within the
audio radio 12 is 2 weather band radio 30 which is generally
shown by dash lines. The weather band radio 30 is com-
monly peckaged and integrated with the audio car radio 12
such that certain clectronics may be shared with the AM/FM
radioc elecironics. The weather band radio 30, according to
the present fovention, may include a stand alone weather
band radio, or may be integrated in the audio car radio 12 as
shown,

Tncluded in weather band sadio 30 is » weather band tuner
32 which is coupled to entenne 14 for receiving signals
rezeived on anfenna 14, Coupled (o #he tuner 32 is 3 SAME
message decoder 34 which reeeives and decodes the Specific
Area Message Encoding (SAME) weather band signals
provided by weather band tuner 32, The weather band radio
39 zlso includes a microcontroller 36, preferably containing
a picroprooessor, and ron-volalile memory, such as flash
memory 38. Microcontroller 36 includes & time clock 37, In
addition, (the weather band radio 30 further includes a global
positioning system (GPS) receiver 48 which is coupled 1o

. the GPS antenna 16 for recelving current position indicating
signals.

The weaihor band tuner 32 is automatically adjustable via
the microcontroller 36 to fupe 1o one of r plurslity of
available weather band channels for receiving broadeast
weather band signuls which may contain westher, emer-
gency or other messages. Weather band {uners are commer-
cially aveilable and are well-kaown in the art for receiving
broadcast purrow band FM signals provided throughou! the
United States by the Natiopal Oceanic and Atmospheric
Administration (NOAA} weather radio (NWR) service.
Cusrently, the NOAA weather radio service transmils seven

" westher band channels in the very high frequency range of
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162.400 to 162,550 kHz, having a 25 kHz chznnel spacing
between adjacent channels. The weather band tuner 32 is
adjusiable in that jt can be adjusted to eze 10 any one of the
channels that are made available.

The NOAA weather radio servics cumrenily transmits
weather and smergency selated message information en the
weather band, and provides an emergency alest system in
which weather and emergency messapes are bropdesst,
along with other information, as par! of the specific area
message encoding (SAME) message. The SAME message
further includes one or more peographic identifiers, gener-
ally in the Jorm of alphanumeric codes, which define the
geographical counties to which the westher or emergency
information perlains. Currently, each geographic ideatifica-
tion code corresponds 10 a unique county, however, other
geographical boundaries may be defined and assigned &
vnigue code. A description of the cumeml specific arca
message encoding provided by the NOAA weather radio
service is disclosed in the published report entitled
“NATIONAL WHATHER SRRVICE, NOAA WEATHER
RADIO (NWR) TRANSMITTERS, NWR SPECIFIC
AREAMESSAGE ENCODING,” Update #4.42, dated Mar.
31, 1999, which is hereby incorporated by reference.

The SAME messags decoder 34 receives and decades the
SAME message received by the weather band tuner 32, and
provides the decoded message to the microcontroller 36, It
should be approcieted thet the SAME message decoding
could, alternatively, be performed by the microcontroller 36,
The microcontroller 36 processes the SAME message, slong
with GPS received position indication information and, in
sccordance with 1he programmed software stored in fiash
memory 38 or other memory, aclustes the appropriate
response for the geographical region(s) of interest, Accord-
ing to one embodiment, the wealher andfor emergency
message information is made available for the county where
the weather band radic 30 is currently located, According to
another embodiment, the predicted upcoming county andfor
surrounding counties sre inchided,

According to well-known GPS operalions, the GFS
recsiver 49 receives GOPS radio wave signals via (he (3PS

‘receiving anfenng 16. The GPS radio wave signals are

emitted from existing OPS satellites. A constellation of
multiple high altitude GPS salellites cirrently exist in earth
orbit and are availeble to provide comtinuous worldwlide
position fixes in all types of wealher conditions, The GFS
receiver 40 has v built-in processing unit and memory for
processing the GPS radio wave signals to determine the
latitude and longitude position coordinales of the current
position, ss well es determining the current direction of
travel and speed of the vehicle.

More specifically, the GPS receiver 40 continuously
receives radio wave signals from the GPS antennz 16 and
defermines accurate position coordinates which identify the
locatlon of the reccived signals, This determination includes
caleulating the distance from various satellites to determine
a position relative thereto, By measuring the current signals
sent by the GPS sateltites and knowing orbital parameters of
the safellites, the GPS receiver 40 is able to determine the
position thereof and generate longitude ant latitude position
coordinates which identify the position of the received
signals. Given the received GPS signals, the latitude and
longitude position coordinates of the GPS receiver 40 are
detsrmined by comoputing distance from each of severat GPS
satellites currently visible 1o the receiver 40 by direct-line-
of-sight. Distance i3 delermined by preciée compulation of
the time required for radio signals to travel from the GPS
satellite to the GPS receiver. Combined with precise infor.
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mation about the satellites® positions relative 1o the carth,
precise latitude and longitude position coordinates are com-
puted. GPS is widely known and should be understood 10
those skilled in the an as a means for providing accurate
position information. 5 should also be undersiood that
enhanced acouracy may be obtained with GPS now and in
the fiture. For example, & differential recolver can also bs
employed to provide the availability of differential GPS
which provides enhanced position determining accuracy.
Purther, it should be appreciated that other forms of position
determining devices, other than GPS, could be employed
now and in the feture lo provide updated position informa-
tion.

Gaographic regions are ¢lectronically mapped and stored
in memory along with geographic idewtification codes that
identify each of the regions. An example of a geographic
territory and the boundarics defining each couny as lhe
peographic regions is shown in FIG, 3. The solid lincs 46
represent the geographic bouwndaries defining each of &
plurality of counties 44. As a mobile vebicle travels on &
road 48, the vehicle may cross geographic boundaries 46 to
travel from one counly to amother county. Bach of the
connties 44 hes sn assigned geopraphic identification code
stored in memory. The loagitude and latitade position ¢oor-
inates of the bovndaries may be slored in memory and
‘compared 1o the GPS derived current position to determine
the geographic region of interest.

According to one embodiment of the present invention,
the weathet band radic 30 defermines which geographic
counly the vehicle is currently located in, and provides
messages which periain fo that geographic counly only,
According lo another embodiment of the present invention,
the weather band radio 3% further determines one of more
upcoming geographic countics and/or gurrounding counties,
and provides messages relevant to those counties. It should
be sppreciated thet other geographicnlly defined regions
may be employed, such as defining boundaries based on
rectilinesr coordinates or based on distance from & cerlain
location such as a county seat, withoul departing from the
teachings of the present invention.

Referring to FIG. 4, a methodology 50 for providing
‘weather band radio service in 2 mobile vehicle is iHustrated
therein according to one embodiment of the present invon-
tion. Methodology 50 deftermines the current position coor-
dinates from the GPS receiver in step 52. In step 54,
methodology 50 performs a lookup in the database which
contains the NDAA counly codes versus GPS posilion
coordinates of counties. The county boundsries for which
the determined GES positfon is contained within are located,
and the corresponding NOAA counly code for that county is
forchod From mesory in step 56, Accordingly, the NOAA
county code, which identifies the peographic region that
includes the cwrent position coordinates, is determined.

Al the same lime, methodology 5 receives the SAME
mossage from the NOAA weather band receiver in step 58,
and decodes the SAME message with the decoder in step 60,
The radio preferably scans wealher band frequencies Iook-
ing for all broadcnst SAME messages. The decoded message
may iuclude weather, emergency, or other Information,
Additionally, the decoded message includes one or more
county code identifiers which identify the county, portions of
a county, a plurality of counties for which the associated
weather, emergency, or ofher message information pertains,
In step 62, methodology 50 compares the GPS derived
couniy code to the county codeds) from the SAME message
of the NOAA broadeast. Deeision block 64 then compares
- the SAME county code received from the NCAA broadcast
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with the GPS dorived county code, and determines if the
county codes match, If the SAME county code does not
mateh the GPS derived code, the NOAA brondeast message
is ignored in step 68, since the messsge daes nol pertain to
the geographic region in which the radio is located. I the
SAMBE county code matches the GPS derived county code,
methodology 56 proseeds to step 66 to notify the driver of
the vehicle of fmmediate conditions or other designated
messages, The warning of immediate conditions wmay
include providing various features such as turning the vol-
ume up on the andio radio, sounding an slarm, intermpling
andio sowrces such as playback devices and AM/FM
broadcasss, displaying an aler] messags, as well as providing
other various features, The alert messages could include the
warning of a severe weather condition, such a3 a fornado
walch or & tornado warning, andfor & statement of a condi-
tion or emergency regarding nop-weather related informa-
Hon. Following esch of steps 66 and 68, methodology 50
retirns 1o repeat the sleps.

With particulay referencs to FIG. §, an alternate method-
ology S0 is shown for providing weather band related
information accerding to another embodiment of the present
jnvention. Methodology 56' includes siep 52 of determining
the cumrent GPS position coordinates, stop 54 of looking up
the database with the NOAA counly codes versus GFS
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 a decoder. In addition,
methodolopy 58" calenlates 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 receiver or,
alernately, may include separate inputs such as a vehicle
speed signal 72 and & compass signal 74, In step 56,
methodology 50" determines the current county boundaries
for the GPS determined position and fetehes the county code
for the current county, the surrounding counties, and/or the
upcoming county, This may include determining the coun-
lies of inferest as a function of the current dotected position,
speed, and heading dircction of the wehicle, In step 621,
methodology 50'compares the GPS derived county codes to
the county code received from the NOAA broadeast mes-
sage, :

Msthodology 59 proceeds lo decision block 64 o deter-
mine if the SAME couny code received from the NOAA
broadcast is equal to the current county code and, if so,
notifies the driver of immediale conditions in step 66, as is
deseribed above, If the SAME county code iz not equal to
the current county code, methodology S0° procseds to deci-
sion block 76 lo check if the SAME counly code receivod
from the NOAA broadeast Is equal to the upcoming or
surrounding county codes. If the same cods is equal to the
upcoming or strrounding county codes, the driver of the
vehicle is notified of the upcoming conditions for the
upcoming or surrounding counties in step 78. Otherwise,
methodology 80' ignores the NOAA brosdesst, since the
rnessage does not periain to the current county, the surround-
ing counties of interest, or the upcoming county. Following
each of steps 66, 68, and 78, methodology 50' returns to
repeat the stéps,

Referring o FIGS. 6A-68, 2 metbodology 100 is shown
for providing weather band related information besed on the
message’s expiration lime sccording to yet another embodi-
ment. Methodology 100 scans the woather band frequoncies
looking for the SAME messages in step 102 and proecsds to
step 104 1o decode the SAME messages ss is discussed
above. In step 106, the eounly code message alert type,
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expiration purge time, and curvent time are recorded. The
expiration puige time is determined from the SAME mes-
sage and provides a period of Hime over which the message
alerl is valid. For sxample, a lornado warning may be
accompanied by an expiration purge time poriod for wikich
the warning is in ¢ffect, At the same time, the current tims,
as taken from {he lime clock 37, is recorded. In slep 108,
methodology 106 uses 1he real time stamp plus the purge
time received from the SAME message 1o calenlate an
expiration time for each SAME message received. At the
same Hime, methodology 100 determines the current position
coordinates from the GPS receiver in step 110, looks up the
datebase with the NOAA county codes versus GPS coordi-
nates of counties in step 112, and delermines the GPS
derived county code, as Is explained above,

In step 116, the SAME county code received from the
NOAA broadesst is compared to the current county code. 1f
the SAME county code received from the NOAA broadeast
is equal to the chrrent counly code, the driver of the vehicle
is notified of the Immediste conditions provided in the
message, as set forth in step 118. Pollowing step 118,
methodology 108 retorns to the beginnlng in step 125 to
repeat tho routine, Jf the SAME county code received from
the NOAA broadeast does not egual the current county code,
miethodology 108 proceeds 1o step 120 to store the SAME
mossage and oxpiration lime into 2 hold stack, The fald
stack may include an internally generated shifl register for
sloring each messnage and its corresponding expiration time
in sequentially readeble memory locations,

In step 122, the noxt stored message in the hold slack is
read, and the current timo i read from the ime clock 37, In

decision block 124, the ourrent time is compared lo the .

message's expiration time. If the curzent time is greater then
the expiration time for the given message eniry in the hold
stack, the expiration fime hss timed out and the alert
message is no longer in effect, so methodology 100 procesds
fo step 126 to discard the corresponding stored SAME
message, and then returns in step 128 to the beginning to
repeat the routing, I the cuerent time does notl oxceed the
expiration time for a given message entry in the hold stack,
methodology 100 proceeds (o step 128 fo read the current
position from the GPS receiver, and foiches the NOAA
county code from the dalzbase using the GPS informeation in
step 130, Decision block 132 compares the SAME location
code from the stored message with the county code of the
new location. If the SAME focation code from the stored
message does not equal the county cade of the new Jocation,
metbodology 100 preceeds to siep 125 1o return to the
beginning of the roviine. If the SAME location code from
the stored message 1S equal to the county code of the new
location, the vehicie has entered a county where the messege
is in effect, and therefore proceeds to step 134 to slert the
driver of the alert condition and the expiration time 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 relurns fo the
beginning of (he youline in step 128, Accordingly, method-
ology 100 may track the expiration time associated with 2
given alers message and may provide the message when a

_vehicle enters the geographic region of interest, provided
that the expiration time is stil in effcct for the corresponding
message.

Accordingly, the weather band radic 30 of the present
invention advanlageousiy provides for weather band mes-
saging to provide those messages that pertzin o the geo-
graphic region of interest. In particular, the weathor band
radio 30 advantageously allows for the receipt of weather
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and emergency messages that perlain to the current geo-
graphical position of the weather band radio 30, avd may
jgnore messages That do not.pertain 1o the current geographic
position. In sddition, the weather band radio may further
provide message information pertaining 10 au upcoming
geographic region and/for surrounding geographic regions of
interest, Further, the weather band radio may track an
expiration time associated with an alert message, and may
provide the alerl message once the radio enters the geo-
graphic region of inleres!, provided the expiration time has
nol yet expired.

It will be understood by those who practice the inrvention
and those skilled in the arl, that varicus modifications and
improvemen!s may be mads to the Invention without depart-
ing from the spirlt of the disclosed concept, The scope of.
proteotion afforded is 10 be determined by the claims and by
the breadth of interpretation allowed by law,

Wha is claimed is:

1. A radio with dynsmic geographic message updating,
said radio comprising:

& ricdio receiver for recelving broadeast racio signals
containing a message and a cotresponding geographic
ientifier;

a device for determining n current posiion of the radio;

geographic identifieis and electronic map data defining
geogsaphic regions corresponding o said geographic
identifiers; and

a controlier processing the delermined evrrent position to
determine one of said peographic ideniifiers corre-
sponding to the defermined current position, said con-
troller further porforming en operation in response to
said message whon said received geographic identifier
corresponds {o sald determined geographic identifier,

2. The radio as defined in claim 1, whorein seid radic
comprises & wealher band radio for funing 1o weather band
stations.

3. The radio as defined in claim 1, wherein said controller
ignores s4id message when said delermined geographic
identifier does not correspond to said recefved geographic
identifier.

4. The radio as defined in claim 1, wherein said operation
comprises communicating, said message to a radio lstener.

5., The redio a8 defined in claim 1, wherein said radio is
located in a mobile vehicle,

6. The radio ss defiped in claim 5, wherein snid radio is
inlegrated in a car radio,

7. The radio as defined in claim 1, wherein said radio is
a poriable hand held radio,

8. The radio a5 defined in claim 1, wherein said device for
determining & current position comprises & position indica-
tive receiver for receiving position Indicative signals.

%, The radio as defined in claim 8, wherein sald position

* indicative receiver comprizes a global positioning system

50

recelver for receiving global posilioning system signals.

10. The radio as defined in claim i, wherein said geo-
grephic idemtiflers comprise unique alphanumeric codes
corresponding to ¢ach of a plurality of counties,

1. The radio as defined in claim 1, wherein said geo-
graphic identifiers and electronic map dafa are stored in
TEmOry..

12. The radio as defined in claim 1, wherein said con-
troller further delermines a direction of Irave] of said radio
and determines an expected upcoming geographic region
based on sald direction of travel, said controller fusther
performing an operation when said expected upcoming
geographic region corresponds to said received geographic
identifler. :
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13, The radio as defined in claim ), wherein said con-
troller further determnines ope or more sumrounding geo-
graphic regions and performs an operation when said ons or
more suounding geographic regions corresponds to said
received geographic identifier.

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

18, The radio as defined in claim 1, wherein said con-
tretler further determines an expliration time for said mes-
sage and compares sald expiration time o a carrent Hme
reading, seid controller performing said operation only if
said expiration time has not expired.

16, The radic as defined in claim 18, whereln said
controller stores said messages and corresponding expira-
tion time and performs suid operation when the geographic
ientifier coyresponds (o the determined geographic idonti-
fler. :

17. The radio as defired in claim 1, wherein said receiver
includes a tuner.

18, A mobile weathor band radio with dynamic geo-
graphic message updatibg, said radio comprising:

n radio receiver for receiving weather band signals con-

taining a message and geographic identifier;

a position indicative recciver for receiving posilion
indicative signels and determining a curcent position of
said radio;

memory storing geographic idemtifters and electronic map
data defining geographic regions corresponding to seid
stored geographic identificrs; and

a controfler processing the determined current position to
determine one of said geographie identifiers corre-
sponging 10 the determined current position, said con-
Iroller generating an alert signal in response 1o said
message when the determiried geographic identifier
corresponds to suid received geographic identifier.

19, The radiv as defined in claim 18, whereln said
comntroller ignores said message when said determined geo-
graphic identifier doss not correspond to seid received
geographic identifier,

20, The radio as defined in claim 18, wherein said radio
is integrated in 2 car redio,

21, The radio as defined in claiva 18, wheroln said radio
is a porlabie hand held radio,

22. 'The tadio as defined in claim 18, wherein seid position
indicalive receiver comprises a global positioning system
receiver for receiving global positioning system signals,

23, The radio as defined in claim 18, wherein said
controlter fusther determines a direction of travel and deter-
mines an expected upcoming geographic rogion based on
said direction of travel, said controller generating said alest
signal when said expected upcoming geographic region
corresponds to said received pecgraphic identifier.

24, The tadic ss defined in claim 18, wherein said
geographic identifiers comprise unique alphanumeric codes
corresponding 1o cach of a plurality of counties.

25, The radio as deflned in claim 18, whotein said
controller further delenmings one or more surrounding geo-
graphic regions and performs an operation when said one of
more surrounding geographic regions corresponds to said
received geographio identifier,

26, The radio as defined in claim 18, wherein said
controfler further determines an expiraiion tims for said
message ant! compares said expivation time o & current time
reading, said controiler performing sald operation only if
said expiration time has not expired.

27. The radio a5 defined in claim 26, wherein said
contioller stores said messages and corresponding explra-
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tion time and performs said operation when the geographic
identifier corresponds to the determined geopraphic identi
fler.

28, A method for providing radio messages with dynamic
geopraphic updating, seid method comprising the steps of;

determining & cwrrent position;

comparing said current position with slectrenically stored

map data and determining which one of a plurality of
geographic regions said cwrrent position is lecated
withit

receiving a radio wave signal containing & message and &

geographic idenitfier;

compuring the determined geographic identifier defined

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

performing an operation if said determined geographic

identifier corresponds to said received goographic iden-
tifior,

29. The method as defined in claim 28, wherein said step
of performing an operation includes communicating suid
message {0 & radio user

30, The method as defined in claim 29, wherein said step
of performing an operation inchwdes prodacing an andio
sound signal In response 1o said message.

31, The method as detined in claim 28 further comprising
the step of ignoring said radio wave signal if said deternsined
geographic identifier does not correspond fo said received
geographic identifier.

32. The method as defined in claim 28 further comprising
the siep of sloring & pluralily of geopraghic idemilisrs o
memary along with electronic map dats with defined geo-
graphic reglons corresponding fo each of said identifiers.

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

34, The method as defined in claim 28, wheretn said step
of determining 2 current position comprises receiving posi-
fian indicative signals with a receiver and determining a
current position thereof,

35. The method as defined in claim 28, wherein said radio
is localed in & mobile vehicle. :

36, The method as defined in claim 35 further comprising
the step of determining a direction of travel of said vehicle
and determining an expeclted upcoming geographic region
based on said direction of trave), and further performing an
operation when said expected upcoming geographic region
corresponds Lo said raceived geographic identifier.

37, The meihod zs defined in claim 28, whereln said radio
is a portable hand held radio,

38, The method as defined in ciaim 28 further comprising
the slep of determining one or more surrounding geographic
regions and performing an operalion when said one or more
surrounding geopraphic regions corresponds 1o said
received geographic identifier.

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 fo & cwrent fime
reading, seid melhod further performing seid operation only
if saidd expiration lime bas not expired.

40, The method as defined in ¢laim 39 further comprising
the step of performiog said operation wheo the geographic
identifier cotresponds to the deterined geographic identi-
fler.
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PREVIEWING POINTS OF INTEREST IN
NAVIGATION SYSTEM

TECHNICAL FIELD

The disclosure relates generally to vehicle navigation
systems. More particularly, 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-board navigation systems that disphay the position of the
vehicle and surcunding streets, intorsections, and other
points of interest, Sore navigation systems allow the driver
to input or program & route, The navigation system then
displays the position of the vehicle along the route.

In addition to displaying the vehicle position along a
route, & navigation systern can typlcally also display the
vehicle location even when snio route is programmed, In this
case, the navigation system does not have a route that
provides a context for the display. Some navigation systems
that incorpotate relatively large color display screens oan
display the vohicle Iocation in the context of & dotailed map
reference of the surounding area when ro route is pro-
grammed,

Qther navigation systems, however, incorporate smaller
display screens. Rendering the vehicle Jocation is gifficalt
becanse the display screen is too small to display a map
reference thet s both suficiently detailed and sufficiently
free of chutter 10 be useful, For example, the map reference
mey be rendered at a suficient jevel of detai, but contala so
much clutter ss to be unreaduble from the position of the
driver. Even with a rolatively large display screen, some
users may find a detailed map reference too cluttered to be
useful. On the other hand, the map reference may be
suiiciently free of clutter to allow the driver 1o locate the
visual representation of the cay, but lack detailed information
as to swrounding streets, In either case, the driver does not
significantly benefit from the map reference.

SUMMARY OF THE DISCLOSURE

According to varlous example implementations, a vehicle
navigation system provides an occupant of a vehicle with
information relating to a list of interseciions or other points
of interest locafet] ahead of the vehicle relative to the purrent
direction of travel of the vehicle, The vehicle navigation
systen: uses information about the current Jocation of the
vehicie and a heading vector that indicates the enrremt
direction of travel in connection with a navigation database
1o identify = list of the intersections or other points of jaterest
along the current street. The vehicle navigation system

LE)

presents this Jnformation fo the occupant, As the vehicle -

progresses and makes furn maneovers, the navigation sys-
teme updates the list of intersections or other points of interes!
that the vehicle is approaching.

In one implementation, information refating to a Jovation
of & vehicle is communicated o an ocoupand of the vehicle
in the absance of predetermined route information by deter-
mining, the location of the vehicle and o heading vector
associated with the vehicle, A point of interest is identified
&t a function of the location of the vehicle and the heading
veetor associated with the vehicle, This point of interest is
then communicaled to the occupant of the vehicle.
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Another implementation is directed o a navigation sys-
{em for use in & vehicle. A glohal positioning system {(GPS)
receiver is configred fo determine & location of the vehicle,
A Cata retrieval device is configured 1o retrleve, from a data
storage medivn, navigation data representing a plurality of
poinis of interest. A processor-based subsystem is opera-
tively coupled to the GPS receiver &nd to the data retrieval
device. The processor-based system s configured 1o deter
mine g hitading vector associated with the vehicle and o
receive the navigation data from the data retriovel device,
The processor-besed system is further configared to select 8
point of interest from the pluralily of points of interust a5 a
function of the location of the vehicle and the heading veotor
associated with the vehicle and to communicate the polnt of
interest fo an occupant of the vehicle,

In 4l another embodiment, a processor-readeble
medivm contains processor-executable instructions, When
executed by a processor-based system in a vebicle, the
processor-execulable instructions cause the processor-hased
systern 1o determine a location of the vehicle and 2 heading
vector assovigted with the vehicle, The processor-based
system then Identifies & point of interest as & function of the
location of the vehicle and the heading vector assoclated
with the vebicle and commurdentes the point of interest fo
the occupant of the vebicke,

Various implementafions may provide ceriain advantages.
The navigation system communicates information regarding
upcoming Intersections and points of interest based on the
curten! focation and heading vector of the vehicle. As a
resuht, the cocupant can receive information regarding points
of interest without needing to enter a plenned destination
beforehand. Even when a destination is entered, the ocen-
peant can benefit from being able to determine the focation of
the vehicle relative 10 the surrounding ares without the
cluiter of irrelevant map details,

Additional advantages and features will become apparent
from the following 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 disgram iilustrating & method of com-
municating information relating to s location of a vehicle
according to another embodiment,

FIG. 3 iilustrates an example graphic vser interface (GUT)
that may be presented to the user,

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

DETAILED DESCRIPTION OF VARIOUS
EMBODIMENTS

A vehicle navigation system provides an occupant of &
vehicle with information relating to 2 Tigt of intersections or
other polnts of interest Jocated ahead of the vehicle relative
1o the current direction of travel of the vehicle, Using a
global positioning system (GPS), for example, the vehicle
navigation system obtains information shout the current
location of the vebicle and a heading vector that indicatos the
cwren direction of travel. The vehicle navigation system
uses this informetion In connection with a navigation data-
bese to idensify a Hist of the intersections or other points of
inteves! along the current street. Based on the current looa-
tion of the vehicle and the heading vector, the vehicle
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navigation systemn determines which intersections or other
points of interest the vehicle is approaching and presents this
information to the ocoupant.

Aas the vehicle progresses along the gireet and makes turn
maneuvers, the navigation system updates the Hist of inter.
sections or other poimts of interest thet the wvehicle is
approaching. Because the navigation system presents infor-
mation to the occupant based on the current location and
heading vestor of the vehicle rather than on pre-programmed
route information, the cceupant can recelve information
regarding points of interest withou! needing o enter a
plenned destination beforchand, Communication of infor-
metion to the nceupant s erhanced, particularly in relatively
inexpansive vehicle nevigation systems having small dis-
play screens. Such systems are better able to provide the
occupant with enough information to discen nearby points
of interest without cluttering the screen with so much
infarmation that the dispiay bacomes unusable by the ogon-
pant., Mavigation systems having larger screens can also
benefit from reduced cluttar,

Verlous embediments are described as displaying infor-
mation without reference to a predetermined route. It will be
appreciated by those of skill in the art, however, that the
methods and appatatuses destribed herein can also be used
10 display information when a destination Is entered. When
& devtination Is entered, the ocoupant can determine the
location of the vehicle relative to the surrounding atex
without the chutter of irrelevant map details,

The following description of various embodiments imple-
mented in a vehicle navigation system i3 10 he conslrued by
way of iflustration rather than limitation, This description is
not intended to Hmit the invention or ite spplications or uses,
For example, while various embodiments are described ag
being implemented in a vehicle navigation system, it will be
epprecisted thet the principles described herein may be
applivable to navigation systems operable in other environ-
ments,

In the following description, numerous specific details are
set forth in order to provide a thorough understanding of
various embodiments. 3t will be apparent to one skilled in
the art that the present invention may be practiced withomt
some or al] of these specific details. In other instences, well
known components and procesz steps have not been
described in detail in order 10 avoid unnecessarily obscuring
the present invention,

Vatious embodiments mey be described in the general
context of processor-executable instructions, such as pro-
gram moduies, being executed by a processor. Generally,
program modules include routines, programs, objects, com-
ponents, <ata structures, ete,, that perform particular tasks or
implement panticular abstract data types. In additlon, some
embodiments may also be practiced in distributed process-
ing environments in which tasks are performed by remote
proessing devices thet are linked through a comsiunica-
tions network or other deta fransmission medium. In a
diswributed processing environment, progrem modules and
other data may be located in both locel and remote storage
media, including memory storage devices,

Referring now to the drawings, FIG. 1 illustrates a vehicle
navigation systemn 10, The vehicle navigation system 10
includes a processor-based aystem comprising e processor
12 configared to execute a number of software modules,
including a vehicle position module 14, a navigation server
module 16, and a user interface module 18. As described
below, the provessor 12 may interface with a user 20 vig one
or more Input and output devices controlled by the user
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interface module 18, The user 20 can be the driver of the
vehicle or, alternatively, a passenger.

The procéssor 12 js typically confipured 1o operate with
one or more {ypes of processor readable media, Processor
readable media can be any available media that can be
accessed by the processor 12 and includes both volatile and
nonvolatile media, removable and non-removahle media. By
way of example, and not limitation, processor readeble
media may include storage media and commumication
media, Storage media includes both volatile end nonvolatile,
removable and nouremovable media impiemented in any
method or technology for storage of informetion such as
processor-readable instructions, dala structures, program
modules, or other data, Storage media includes, but iz not
limited to, RAM, ROM, EBPROM, flash memory or other
memory technology, CD-ROM, digital versatile dises
(DVDs) or other optical disc storage, magnetic cassettes,
magnetic tape, magnetic disk storage or other magnetic
storage devices, or any other medivm that cen be used o
store the desired information and that can be acessed by the
processor 32, Communiestion media typieally embodies
processor-readable instructions, data siructures, program
moduies or other data in a modulated data signal such as a
carrier wave or other transport mechanism and includes any
information delivery media, The terin “modulated data sig-
nal” means a signal that has one or rore of its characteristics
set or changed it such a manner as 1o encede information in
the sigaal, By way of exarple, and not limitation, commu-
nication media Includes wired media such as a wired net-
work or direct-wired connection, and wireless media such as
acoustic, RF, inftared, and other wireless media. Combina-
tions of any of the sbove are also intended to be included
within the scope of processor-readable media,

The vehicle position module 14 determines the location of
the vehicle, for example, by obtaining dala from a GPS
module 22, Altermatively, the vehicle position module 14
may determine the location of the vehicle in another way,
such s 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 veclor, or direction of travel, of the vehicle. The
vehicle posilon medule 14 may determine the heading
vector using any of & vatiety of conventional techniques.

The vehicle position module 14 provides the location and
heading vector information to the navigation server module
16. The navigation server module 16 uses this information in
combination with information relating 1o points of interest,
such as Intersections, to identify one or more points of
interest that the vehicle iz appromching, This information
may be contained in a database 24, The database 24 may be
stored in any of a verlety of processor-readable medis,
including, for example, optical discs invluding CD-ROMzs
and DVD-ROMs, memory cards, and the Rke,

When the navigation server module 16 has identified one
or more peints of interest that the vehicle is approaching, the
navigation server module 16 provides this information lo the
user 20 using one or more oulput devices, such as a speaker
26 or a display screen 28, controlied via the user interface
module 18. The speaker 26 may be part of a vehicle andio
syslem or a standalone speaker, The display screen 28 is
typically part of a vehicle information system, bt may he
implemented as a standafone display screen.

In the embodiment shown in FIG. 1, the navigation server
module 16 provides the information regarding points of
inferest fhat the vehicle is approaching to a navigation cliem
module 30, The navigation client module 34 in turn gener-
ates graphic outpul, audio output, or both. A display driver
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32 processes the graphic output and renders the graphic
culpul on the display screen 28, The awdic oulput may
inchode speech, sound effoots, 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 lext-to-
speech module 34. Sound effects may Include, for example,
chimes or other sounds 1o alert the user 20 of certain types
of points of interest, such as 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 output to the user 20, the user
interface moduie 18 can also receive input from the vser 20,
For example, the user 20 may advance through the list of
upcoming pointe of intorest wsing & keypad 38 or other Input
device, An input interface 48 provides the input 1o the
navigation client module 30, which makes appropriate
changes to the display or audio output according to the inpul.
Further, in sonie embodiments, the user 20 may internct with
the vehicle navigation system 10 by voice commands spo-
ken into a microphone 42. A voice recognition module 44
converts the voice commands to text of another formet that
can be processed by the vehiclo navigation system 10,

FIG. 2 is a flow diagram illustrating an example method
executed by the processor 12 of FIG. 1 fo communicale io
the user 26 information relating to intersections or other
points of interest thet 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 aiso communicate this
information when the user 20 has entered a destination or
other route information. .

The vehicle position module 14 obtains from the GPS
meodule 22 information relating to the position of the vehicle,
including, for example, latide and longitude readings {50,
Baged on the latitude aard longitude readings and informa-
tlon received in the navigation server module 16 from the
datebase 24, the processor 12 determines the sireet on which
the vohicle is currently located (82). In addition to the
location of the vehicle, the vehicle position module 14
delermines a heading vector (54) that indicates the direction
in which the vehicle is traveling. The vehicle poeition
module 14 may determine the heading vector using any of
a variety of conventional techniques,

Based on the location and heading vector of the 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 associated In the database 24 with
Tocation information, e.g., longitade and latitude coordinaies
or strest kentifiers, For instance, the datubase 24 may
contain a st of street names, each of which is associated
with a fst of intersections located on the corresponding
street,

The navigatios server module 16 executing on the pro-
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cessor 12 compares the tocation information associated with -

the intersections or other points of interest with the loeation
and heading vector of the vehicle, In this way, the nevigation
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 optionally also identifies which
intersections or ofher points of interest are located in the
vicinity of and behind the vehicle, 1.e., points of interest that
the vehicle has passed.

The user interface module 18 thea communicates tho
irformation (58) relating 1o nearby intersections or other
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points of interest to the user 20 viz one or more output
devices, including, but not limited fo, the speaker 26, the
display screen 28, or both. Por 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 graphi¢ representations may include a detailed view
of sn wproming intersection, The user interface module 18
may display text in addition to or instead of the graphic
representations. The text may Include, for example, names
of and distances to intersecting sirests. Further, the user
interface moduie 18 may generate an audible indicator of the
point of interest using the speaker 26, either instead of or in
addition to providing a visual indicator. This audible indi-
cator may include speech, sound effects, or both,

1f the street on which the vehicle is located cantains
multiple intersections or other points of interest, the user
interface module 18 may communicate some or al} of these
poings of interest fo the user 20. For example, the user
interface module 18 may Inform the usor 20 of all upcoming
intersections, but omit information relating to other types of
points of interest, The user interface module 18 may com-
munigate multiple points of interest ag a sequence of sue-
cossive points of interest. In some implementations, the vser
interface module 18 advances through the sequence in
response fo input veceived from the wser 20 via an input
device, suck as the keypad 38 or the miczophone 42, The
user interface module 18 may also advance through the
geguonce in response to movement ol the vehicle, for
example, as a funclion of the distance of the vehicle from a
point of interest or as a function of the speed of the vehicle,

To ensure that the information communicated to the wser
20 relates to the current position of the vehicle, the processor
12 pertodically obtains updated information relating to the
location and heading vestor of the vehicle (50). In this way,
e the vehicle progresses and makes twm mansuvers, the
vehicle navigation system 14 looks skesd to update speom-
ing intersection information to the user 20. As a resuit, the
user 20 ¢an lack abead in the direction of travel without
entering a planned destinetion and gain s sense of the vehicle
looation relative to intersections and other points of interest,

FIG. 3 illustrates on example graphic user interface (QUIY
70 that the user interface module 18 may present to the user
20, A title bar 72 identifics the GUY 70 as a styget guide.
Immediately below the title bar 72, a text bar 74 identifies
the street on which the vehicle Is currently tocated, An jcon
76, such ss zn wrrowhord, may indieate the direction of
travel of the vehicle using a conventional north-up repre.
sentation, Below the fext bar 74, a dynamic intersection list
‘18 conveys information refating to vpcoming intersections
or other points of interest. The dynamie intersection list 78
includes the names of upcoming intersections and the dis.
tances fo theose intersections, Jeons 89 may indicate the type
of intersection or other point of interest, As depicted in FIG.
3, for example, Cherry 5t. is a typical intersection, and 126th
8¢, is = traffic circle. A seroll bar 82 indicates the position of
the currently displayed points of interest relative 1o a
sequence of points of interest. The dynamic intersection list
78 iz automatically wpdated as the vehicle progresses, In
addition, the user 20 can scro)l through the dynamic inter-
section Hst 78 using the keypad 38, the microphono 42, or
another suitable input device.

Below the dynamic intersection fist 78, soft key indicators
facilitate activation of various features. For example, a
“meny” soft key indicator 84 may allow the user 20 to access
a menu of configization and other options, A “plan” soft key
indivator 86 may allow the user 20 to aceess a2 menu for
planning & route, e, by sciecting from a list of recem
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destinations or fevorite destinations, A "view” soft key
indicator 88 may allow the user 20 to toggle the display fo
show a detailed Intersection view as deplcted in FIG. 4. In
some implementations, the sofl key indicators 84, 86, and 88
ave visually and logically associated with keys on the keypad
38 of FIG. 1. Other implementations may incorporate a
tonch-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 user
interface muodule 18 may present to the user 20. A title har
102 Identifies the GUI 100 ps & guide view. Tmmediately
below the title bar 102, a detajled infersection view 104
depicts upcoming intersections or other points of interest,
Por example, text bars 106 and 108 identify upcoming
intersections as Cherry $t, and 126th 8t., respectively. A map
area 110 depicis the vehicle as an icon 112, such as an
arrowhead pointing along the current heading vector. An
arrow 114 representa the curvent path of the vebicle, assum-
ing the vehicle does not meke any turne of similor maney-
vers. The map area 110 may be deplcted wsing a north-up
representation or using a forward-up representation and is
antomatically updated as the vehicle progresses, In addition,
the wser 20 can seroll through the map area 110 using the
keypad 38, the microphone 42, or another suitable input
device.

Below the demailed intersection view 104, soft key indi-
cators facifitate activation of verious features, For example,
a Ymenuw" soft key indicator 116 may aflow the user 20 to
accesy a meny of confignration and other options, A “plan™
soft key indicator 118 may sliow fhe vser 28 10 access &
memy for planning a rowte, e.g,, by selecting from 2 list of
recent destinations or favorite destinations. A “list” soft key
indicator 120 may allow the user 20 to toggle the display to
show the dynamic intersection list 78 as depicted in FIG. 3.
In some implementations, 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 display screen. In such imple-
mentations, the soft key indicators 1116, 118, and 128 may
be rendered on areas of the display soreen that, when
touched, invoke the associated features.

As demonstrated by the foregoing discussion, various
implementations may provide certain advantages. Because
the navigation system presents information to the user 20
based on the current location end hesding vecior of the
vehicle rather than on pre-programmed rowte information,
the uger 20 cen receive information regarding points of
interest without entering a planned destination. The read-
ability and usability of the information conveyed to the user
240 is enhanced, paticula:ly in relatively inexpensive vehicle

- navigation systems having smali display screens. Such sys.
tems are better sble to provide the user 20 with enough
information to discern nearby points of interest without
cluttering the screen with so much Information that the
display becomes unusable. Navigation systems heving
larger screens can also benefit from reduced clutier,

1t will be understood by those who practice the invention
and those skilled in the ant that verlous modifieations and
improvements may be made without departing from the
spirtt and scope of the disclosed embodiments. The scope of
protection afforded is 1o bo determined solely by the claims
and by the breadih of inferpretation allowed by law.
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What is claimed is:

1. A method to communicate to an ccoupant of & vehicle
information relating 1o & location of the vehicle in the
absence of predetermined destination or route information,
the method comprising:

determining the location of the vehicle;

determining 2 heading vector associated with the vehicle;

identifying a point of interest a3 a function of the location

of the vehicle and the heading vector associated with
tha vehicle without reference 1o any predetermined
destination; and

communicating the point of interest to the occupant of the

vehicle without veference to any predetermined desti-
nation. .

2. The method of claim 1, wherein communicating the

point of interest to the ocoupant of the vehicle comprises

-displaying & graphic representation of the point of interes!

ard a graphic representation of the vehicle wsing a display
device, ‘

3. The method of claim 1, wherein communicating the
point of inferest to the acowpant of the vehicle comprises
generating an audible indicator of the point of Interest using
an audlo device.

4. The method of clalm 1, wherein determining the
location of the vehicle comprises identifying a strest on
which the vehicle js located.

5, The method of ¢laim 4, wherein the point of interest is
an Intorsection, and forther comprising identifying the inter-
section as a function of the location of the vehicle, the
heading vector associsted with the vehicle, and s lHst of
ntersections along the strect.

6. The method of claim 1, further comprising:

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

eommunicating st least one of the points of interest to the
cecupant of the vehicle,

7. The methed of claim 6, farther comprising communi-
cating the at least one of the points of fnterest 1o the aceupant
of the vehicle &5 a sequence of successive points of interest.

§. The method of claim 7, further comprising communi-
cating the successive points of Inferest in response 1o input
received from the occupant of the vehicle,

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

10, A point of interest display syster for vse in a vehicle,
the point of interest display system comprising:

a global positioning system (GPS) receiver configured 1o

determine a location of the vehicle;
a data retrieval device configured to retrieve, from a dal
storags medinm, navigetion data representing a phural-
ity of points of interest; and
a processor-based subsystem operatively coupled 1o the
GPS receiver and to the data refrieval device and
configured to
determine a heading vector associated with the vehicle,
receive the navigation data from the dat retdevsl
device,

select a point of interest from the plorality of points of
imterest as 2 function of the location of the vehicle
and 1he heading vector associated with the vehicle
without reference to nny predetetmined’ destination,
ard

communicete the print of interest to an cccupant of the
vehicle without reference 1o any predetermined des-
tination.
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11, The point of interest display system of claim 10,
further comprising & display device aperatively coupled to
the processor-based subsystem, wherein the processor-based
subsystem s conflgured to cause fhe display device fo
display # graphic representation of the point of interest and
a graphic representation of the vehicle.

12, The point of interest display system of claim 10,
forther comprising en eudio ontput device operatively
coupled to the processor-based system, wherein the proces-
sor-based subsystem s configared to cause the audio ontput
device to generate an audible indicator of the point of
interest,

13, The point of interest display system of claln 12,
further comprising a speech module operatively eoupled to
the processor-based system and to the sudio outpul device
and configered 10 generate & speech indicator of the point of
interest. :

14, The point of interest display system of claim 160,
wherein the processor-based system Ie further configured to
determine the location of the vehicle comprises kdentifying
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 farther configured to identify
the intersection as a function of the location of the vehicle,
the heading vecior essociated will the vehicle, and a list of
intersections along the street.

16, The polat of intercst display system of clwim 10,
wherein the processor-based system is further configured to!

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

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

communicate at Jeast one of the points of interest 1o the

occupant of the vehicle,

17. The point of interest display system of claim 16,
wherein the processor-based system is further sonfigured to
communicate the at least one of the points of interest fo the
occupant of the vehicle as 8 sequence of successive points of
interest,

18, The point of interest display system of claim 17,
fuyther comprising an input device operatively coupled 10
the processor-based system and configured to receive input
from the oceupant, whereln the processor-based system g
farther configured to communieate the successive points of
interest in response to input received from the ocoupant 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 input device,

20, The point of interest display system of claim 17,
whereain the processor-based system is further configured to
comunmicate the successive points of Interest in response to
movement of the vehicle. ‘

21, The point of interest display systems of claim 10,
wherein the date retrieval device comprises et least one of a
memory device, an optical retrieval device, and a magnelic
retrieval device.
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22. A processor-readable medium conlaining processor-
executable instructions thet, when executed by a processor-
based system in & vehicle, cavse the processor-bagsed system
to:

determine a location of the vehicle ahd a heading vector

associated with the vehicle;

identify 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 desti-
nation; and

communicate the point of interest to the veeupant of the

vehicle without reference to any predetormined desti-
nation.

23, The pracessor-readable medium of claim 22, wherein
the processor-executable instructions cause the processor
based system to display a graphic representation of the point
of jaterest end a graphic representation of the vehicle using
g display device without reference to any predetermined
destinafion.

24, The processor-readabld medium of claim 22, wherein
the processor-excoutable instructions cause the processor-
based system to generate an sudible indicator of the point of
interest using an audio device,

25, The processor-readable medivm of claim 22; wherein
the pracessor-executable instructions cause the processor-
based system fo identify a street on which the vehicle is
Tooated. '

26. The processor-readsble medinm of clsim 25, wherein
the point of intevest Is an intersection, and whereln the
processor-executable instructions cause the processor-based
system to identify the intersection as a fonction of the
looation of the vehicle, the heading vector associated with
the vehicle, and s st of intersections along the street,

27. The provessot-readable medium of claim 22, wherein
the processor-executable instructions cause the processor-
based syslem to:

identify a plurality of points of interest a5 & function of the

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

communicate at least one of the points of interest o the

occapant of the vehicle.

28, 'The ptocessor-rendable medivm of claim 27, wherein
the processor-executable Instructions cause the processor
based system to communicate the at least one of the points -
of interest 1o the occupant of the vehicle as a sequence of
successive points of interest,

29, The processor-readable medium of claim 28, wherein
the processor-executable instractions cause the processot
besed system to communicate the successlve points of
interest in response to inpu! received from the oceupant of
the vehicle.

30, The processor-readable medium of claim 28, wherein
the processor-execulable instructions cause the processor-
brsed system fo communicate the successlve points of
interest in response to movement of the vehicle,
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