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(57) ABSTRACT 

A system and method for providing navigational informa 
tion to a user connected in real-time, such as through a 
Wireless telephone, PDA, or other device. The system pro 
vides navigational information to the user in the form most 
useful to the user, such as according to landmarks, or the 
number of blocks until the neXt action. The system also 
provides directions to points of interest along the user’s 
route. Further, the system alloWs the user to suspend and 
resume a session. Also, the system varies the sampling rate 
at Which the user’s location is examined, to enhance ef? 
ciency and convenience. 
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REAL-TIME NAVIGATION SYSTEM FOR MOBILE 
ENVIRONMENT 

[0001] This application claims the bene?t of Provisional 
Application No. 60/264,164, ?led Jan. 24, 2001. 

FIELD OF THE INVENTION 

[0002] This invention relates to navigation systems and 
location-based information delivery. Speci?cally, this inven 
tion relates to a method and system for an ef?cient operating 
environment for interactive and real-time navigation. 

BACKGROUND OF THE INVENTION 

[0003] The present invention relates to a system for pro 
viding navigational information to a user. The increasing use 
of portable appliances, such as Wireless telephones and 
personal digital assistants (PDAs), has led to Widespread use 
of such devices during travel. If and When such travelers 
become lost or otherWise need navigational directions, it 
Would be very convenient and useful to receive such direc 
tions through their Wireless devices. 

[0004] A number of navigational systems are available or 
under development. Systems available over the internet 
alloW users to receive directions from a starting point to a 
destination, and to receive an accompanying map. Such 
systems, hoWever, do not provide real-time directions; once 
the user is on the road, the user cannot receive clari?cation 
or updates to the directions. 

[0005] As used herein, “real-time” refers to an approXi 
mate correspondence With the actual time in Which events 
are taking place. For instance, a user seeking real-time 
directions from the corner of Main Street and First Street 
seeks them at the approXimate time the user is actually at 
Main Street and First Street. 

[0006] As used herein, “navigational information” broadly 
refers to information relating to geographic navigation. In 
many instances, the navigational information comprises 
navigational directions to the user, instructing the user, for 
instance, Which Way and hoW far to go to reach a destination. 
In other instances, navigational information may refer to 
other navigation-related information, such as the user’s 
current, past, or future location(s) or other information 
relating to the user’s navigation. 

[0007] Other systems are becoming popular for use in 
automobiles. Such systems often provide a graphical map or 
directions to the user. In some cases, these system employ 
satellite-based global positioning system (GPS) to identify 
the location of the vehicle. Examples of such systems are 
disclosed in US. Pat. Nos. 5,938,720; 5,928,307; 5,922,042; 
5,912,635; 5,910,177; 5,904,728; 5,902,350; and 6,055,478, 
each of Which is incorporated herein by reference. These 
systems, hoWever, generally require specialiZed equipment 
in the vehicle, such as specialiZed input/output apparatus, 
graphical displays, a map database, or processor. Such 
equipment is expensive and cumbersome for the user, espe 
cially in those situations Where the user is Walking, changing 
vehicles, or otherWise aWay from the vehicle in Which the 
equipment is installed. Therefore, there is a need in the art 
to provide navigation systems in personal handheld devices. 

[0008] In addition, there is a need for Wireless mobile 
devices, and mobile telephones in particular, to have loca 
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tion-identifying capability. Recent government regulations 
have highlighted the need for Wireless carriers to provide 
such capabilities and services. 

[0009] There are several technical obstacles that stand in 
the Way of the incorporation of navigational capabilities in 
handheld devices for providing turn-by-turn real-time navi 
gation services. One such obstacle is the amount of geo 
graphic data needed to provide reasonably detailed naviga 
tional information. Small handheld devices include, for 
eXample, cellular phones, personal digital assistants, or 
computers. The amount of embedded memory in such 
devices is limited and thus they are not suited for storage of 
large amounts of geographic information. Geographic infor 
mation is usually stored in a geographic mapping database 
stored on a CD-ROM, hard-disk drive device or other large 
capacity storage medium. 

[0010] Another obstacle is the lack of information pro 
cessing poWer in small devices, such as those mentioned 
above. For eXample, the information processing poWer of a 
Wireless telephone is typically provided by an embedded 
microprocessor With limited memory. While the information 
processing poWer of embedded microprocessors is generally 
increasing, such processors are still not suitable for proces 
sor intensive real-time navigational tasks. 

[0011] An additional obstacle is the insuf?cient location 
accuracy provided by current technology. Initial sources of 
inaccuracy of the GPS based systems, for eXample, may be 
imposed by the US. Department of Defense through Selec 
tive Availability (S/A), While other sources of error are due 
to atmospheric and timing errors limiting the accuracy of a 
single GPS receiver to +/—50 meters. Methods eXist that can 
be used to enhance the location accuracy to about +/—5 
meters. Such methods include Enhanced GPS systems (i.e., 
SnapTrack) and netWork based system (i.e., Truepoint). 
These methods use a knoWn position, such as a survey 
control point, as a reference point to correct the GPS 
position error. These methods of correcting GPS positions 
are referred to as Differential GPS or DGPS. The DGPS 
corrections can be applied to the GPS data in real-time using 
data telemetry (radio modems). ToWard eXpanding the use of 
DGPS, the United States and Canadian Coast Guard are 
establishing a series of radio beacons to transmit the DGPS 
corrections for accurate navigation along the Great Lakes, 
the Mississippi River and tributaries, the Gulf Coast, and the 
Eastern and Western coasts of North America. HoWever, 
such radio beacons are not available to consumers traveling 
in most inland locations. For the remainder of this applica 
tion, the terms “GPS” and “DGPS” Will be used interchange 
ably, unless indicated otherWise. 

[0012] Navigational systems are dif?cult to develop fur 
ther because the desired accuracy depends on the particular 
application. For eXample, if the user is driving in a doWn 
toWn area With closely spaced streets, a GPS location With 
accuracy Within, for instance, +/—50 meters is not adequate 
to give turn-by-turn directions. In this conteXt, GPS location 
information is thus considered ambiguous and inappropriate 
for practical navigation. In other situations, providing a GPS 
location Within +/—50 meters is, hoWever, perfectly adequate 
for navigation purposes. For eXample, if a user is driving on 
a highWay in a remote area Without any nearby eXits, the 
GPS location is suf?cient for calculating further navigation 
directions. Thus, in such a situation, the GPS location is not 
ambiguous. 
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[0013] Current automobile GPS navigation systems make 
use of other sensors, such as accelerometers, speedometers, 
etc. plus sophisticated ?ltering technology to improve the 
accuracy of a navigational system (see, e.g., US. Pat. No. 
5,912,635, previously incorporated by reference for all pur 
poses). In addition, many automobile-based navigational 
systems use map-aiding technology as Well. HoWever, for a 
navigational system implemented using handheld devices, 
such as cellular telephones, it is undesirable to require the 
handheld device to be connected to external sensors, espe 
cially When the device is used While Walking. 

[0014] Other obstacles confront navigational systems 
designed for use When Walking. U.S. Pat. No. 6,029,069, 
Which is incorporated herein by reference, is an example of 
such a system. Such systems are generally limited by the 
user’s communication device. For instance, it is dif?cult for 
a user to enter detailed information over a Wireless telephone 
in a format that is useful for the central processor, especially 
if the user is engaged in other activities such as driving a 
vehicle. These systems are also susceptible to imperfections 
of the underlying service; for instance, establishing or main 
taining a connection over the Wireless netWork(s) can be 
dif?cult. Also, the rate of transfer of information over 
Wireless netWorks can be extremely limiting. 

[0015] Accordingly, it Would be desirable to provide a 
navigational system and service Which improves upon the 
inadequacies of prior systems. 

SUMMARY 

[0016] This invention is generally directed to method and 
system for providing navigational directions to a user. The 
user is connected to the system through a real-time connec 
tion, such as a Wireless telephone, PDA, or other device. 
Generally, the system uses the capabilities of a central 
processor to conveniently and ef?ciently provide naviga 
tional directions to a user in real-time. 

[0017] In one embodiment of the present invention, the 
user is able to suspend and/or resume the connection to the 
system. In some instances, navigational action, such as a 
turn, stop, check-in, or other action, Will not be required for 
some time. In other instances, the requirements of the server, 
netWork, or user environment may require suspension of the 
connection. In some embodiments, the user is the connection 
is suspended at the user’s request, or as a result of a loss of 
connection. In some embodiments, the user is instructed to 
resume the connection at some future time. That future time 
may be measured in units of time, or by other units such as 
mileage, number of blocks, or landmarks. To provide this 
functionality, the server is con?gured to store information 
from suspended sessions, and to recogniZe neW sessions that 
are a resumption of a suspended session. 

[0018] In another embodiment of the present invention, 
the call ?oW (Which generally refers to the prompts to the 
user, Whether via telephone or other communication 
medium) is determined from the uncertainty in the param 
eters needed to provide navigational information to the user. 
For instance, the system may select one call ?oW if the user’s 
location in unknoWn, ambiguous, partially knoWn, or knoWn 
to a loW level of certainty. The system may select a different 
call ?oW if the user’s heading is unknoWn or ambiguous. 
Other call ?oWs may be selected based on other uncertain 
ties. 
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[0019] In another embodiment of the present invention, 
the system provides paced navigational directions to the 
user. For instance, the system may identify the cell-site in 
Which the user is located, and provide navigational direc 
tions that are applicable While the user is in that cell-site. In 
another example, the system paces the navigational infor 
mation based on the time or distance traveled by the user 
and/or the time or distance until the user’s next anticipated 
navigational action. Alternatively, the system may only 
provide navigational information relating to an area corre 
sponding to potential amount of error in the identi?cation of 
the user’s location. 

[0020] In another embodiment of the present invention, 
the system provides navigational directions to an interim 
point of interest (POI). As the user travels from an initial 
location to an ultimate destination, it may be desirable for 
the user to detour to an interim point of interest. This POI 
may be selected by the user, or by the netWork, the system, 
or some other entity. The POI may be de?ned in any number 
of Ways, e.g., “Pac Bell Park,”“the nearest gas station,”“200 
Page Mill Road,”“a police station,”“public restroom,” etc. If 
a number of locations potentially qualify as the POI (as in 
the case of, for instance, “the nearest gas station”), the 
system identi?es potential interim destinations. One or more 
interim destination is then selected by various criteria, such 
as the deviation from the user’s current path required to 
reach the potential interim destination(s). The user is then 
provided With navigational information relating to the 
interim destination. 

[0021] In another embodiment of the present invention, 
the system provides navigational information to the user in 
speech format, including the names of streets. After gener 
ating the navigational information, a voice generator con 
verts the navigational information from text format to 
speech format. 
[0022] In another embodiment of the present invention, 
the system provides navigational information to the user in 
a format in Which certain distances are expressed in terms of 
blocks, e.g. “TWo blocks doWn Castro Street, and then turn 
right.” 
[0023] In another embodiment of the present invention, 
the system varies the sampling rate for receiving location 
information from the user. In other Words, the system varies 
the frequency With Which it queries the user, either verbally, 
automatically, or otherWise, depending one or more selected 
factors. For instance, the system may check the user’s 
location more or less frequently depending on factors such 
as the traf?c on the Wireless netWork, the number of users on 
the server or other factors affecting the server load, traf?c 
conditions, the density of streets in the user’s vicinity, the 
distance or time until the user’s next navigational action, the 
user’s speed, etc. 

[0024] As Will be appreciated by one of skill in the art, the 
present invention may be embodied as a method, data 
processing system, program products, Wireless service, or 
component of a Wireless service. Accordingly, the present 
invention may take the form of navigation systems, naviga 
tion methods, navigation devices, navigation softWare, com 
ponents of a larger Wireless netWork, etc. SoftWare Written 
according to the present invention is to be stored in a form 
of computer-readable medium, such as random access 
memory, hard disk memory or CD ROM, to be transmitted 
over a netWork, and executed by a processor. 
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[0025] For a better understanding of these and other 
aspects of the present invention, reference should be made 
to the following detailed description taken in conjunction 
With the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0026] 
[0027] FIG. 1 is a schematic vieW of a system in accor 
dance With one embodiment of the present invention, 
employing an internet connection betWeen the navigation 
servers and the Wireless netWork; 

[0028] FIG. 2 is a schematic vieW of a system in accor 
dance With another embodiment of the present invention, 
employing direct connections betWeen the navigation serv 
ers and the Wireless netWork; 

[0029] FIG. 3 is a schematic vieW of a server con?gura 
tion in accordance With one embodiment of the present 
invention; 
[0030] FIG. 4 is a schematic vieW of a server con?gura 
tion in accordance With one embodiment of the present 
invention; 
[0031] FIG. 5 is a schematic vieW of the intelligent 
instruction agent of FIG. 4; 

[0032] FIG. 6 is schematic ?oWchart of a method of 
providing navigational directions in accordance With one 
embodiment of the present invention; and 

[0033] FIG. 7 is a schematic ?oWchart of a method of 
providing navigational directions in accordance With one 
embodiment of the present invention. 

In the draWings, Which are not necessarily to scale: 

DETAILED DESCRIPTION 

[0034] The present invention is directed to a method and 
apparatus for providing navigational information to a user 
connected to the system through a real-time connection, 
such as a Wireless netWork. 

[0035] FIG. 1 shoWs an architecture for an interactive 
real-time distributed navigation system in accordance With a 
preferred embodiment. The various components and their 
interaction Will noW be described. It is to be understood that 
Where like numerals are used in different ?gures, such like 
numerals refer to the same item. Wireless device 202 may 
take the form of a cellular telephone, satellite telephone, 
Wireless Personal Digital Assistant (PDA), personal com 
puter or other suitable device having Wireless communica 
tions capability. Preferably, Wireless device 202 is equipped 
With positioning capability that takes the form of, for 
eXample, global positioning systems (GPS), emergency 911 
(E911) location, or others, including those that may become 
available in the future. Currently, various manufacturers 
produce Wireless telephones, Which may be enabled With the 
Wireless Application Protocol to present information to the 
user. In one speci?c embodiment, such telephones are appro 
priate for use as Wireless device 202. Furthermore, 
PHONE.COM has at one time made a product called SDK, 
available for testing and modeling. That product and others 
like it may also be used Within the scope of this invention. 
One skilled in the art Will appreciate that the present 
invention is not limited to any particular positioning tech 
nology. In one embodiment, Wireless device 202 is manu 
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factured With built-in positioning capabilities. Wireless 
device 202 need not include map information, or may carry 
only a predetermined amount of map information, depend 
ing on the Wireless device’s 202 storage capability. Such a 
system is described as a distributed system and Will be 
further discussed beloW. 

[0036] In one embodiment, the capabilities of Wireless 
device 202 are enhanced through interfacing With modular 
attachments. An essential function of Wireless device 202 is 
to provide an interface betWeen the navigational system of 
this invention and a user. In particular, Wireless device 202 
provides a user interface 205 for displaying graphical, 
teXtual or audible information. User interface 205 alloWs the 
user to make use of various sensory capabilities. In an 
exemplary scenario, a user perceives geographical markers 
or other stimuli. The user is then able to utiliZe this infor 
mation using the system and method of the invention by 
providing appropriate inputs through user interface 205. 
User interface 205 can further provide instructions for 
completing a task Where, for eXample, electromechanical 
components are involved. For eXample, Where the naviga 
tion system of the present invention is incorporated Within 
an automobile, an improved operation may necessitate mov 
ing the automobile to a certain position or direction. 
Through user interface 205, the user can receive speci?c 
instructions on hoW to move and position the automobile. 
Such interaction is used to improve the positioning accuracy 
of system of the invention, Where interaction is achieved 
through teXt, graphics or audible signals. Various modi?ca 
tions using different human sensors Will be apparent and are 
deemed Within the scope of the invention. 

[0037] Because Wireless device 202 is capable of relaying 
information to a user by means of audible signals or through 
displayed teXt, some embodiments of this invention make 
use of audible sound producing devices and/or teXt display 
ing devices. Where a teXt displaying device is used, 
enhanced performance is achieved using a Wireless device 
202 capable of displaying, typically, several lines of teXt. An 
enhanced video display (not shoWn) may also be used With 
Wireless device 202 for use in displaying maps and enhanced 
directional information. In another embodiment, Wireless 
device 202 has incorporated Within it gyroscopic or geo 
magnetical enhancements. Such enhancements can be used 
to provide real-time position and orientation information. 
One of skill in the art understands that many more enhance 
ments are possible for Wireless device 202 Without deviating 
from the teachings of the invention. 

[0038] As further shoWn in FIG. 1, Wireless carrier 204 
provides Wireless connectivity betWeen Wireless device 202 
and distributed navigation servers 212 to be described 
beloW. In an embodiment of the invention, WINDOWS NT 
servers are used as the operating platform. Examples of 
Wireless carrier 204 include, for eXample, Wireless telephone 
carriers (regardless of operating frequency), internet service 
providers With remote-communication capability, satellite 
communications carriers, and global positioning system 
carriers. In achieving Wireless connectivity, Wireless carriers 
provide an eXisting infrastructure for the Wireless devices 
and distributed navigation servers. In one embodiment, GPS 
is used along With the government imposed selective avail 
ability. One With skill in the art Will understand that Where 
such limitation is removed, the present invention can further 
be enhanced. Because of the adaptive interaction With the 
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user, information ranging from general to very speci?c is 
relayed to the user for a Wide range of navigational appli 
cations. 

[0039] While keeping Within the teachings of the inven 
tion, Wireless carrier 204 provides positioning information 
(Which may also be referred to as measurement information) 
such as through GPS, E911 or other positioning systems. In 
addition, positioning information may be obtained through a 
third party and is then used by Wireless carrier 204. For 
example, Wireless service resellers, Wireless internet service 
provides (ISPs), or satellite Wireless carriers, among others, 
provide services Which can be implemented in embodiments 
of the invention. Importantly, Wireless throughput and band 
Width continues to increase through the advent of digital 
transmission and through other techniques. Analog (i.e., 
AMPS) systems provide for a certain level of service. 
HoWever, more advanced digital transmission techniques, 
such as, but not limited to GSM, TDMA, CDMA, provide 
higher data throughput. Because of its broad application, the 
present invention is appropriate for these and many other 
transmission techniques. In an embodiment of the invention, 
Wireless carrier 204 receives analog or digital information 
from the Wireless device 202 and directs such information to 
other components of the system of this invention, such as 
server 212. Similarly, Wireless carrier 204 receives informa 
tion from components of the invention such as server 212 
and then directs such information to Wireless device 204. 
Moreover, the method and system of the present invention, 
or components thereof, may be incorporated as elements of 
the Wireless netWork itself, Within the scope of the present 
invention. 

[0040] As shoWn in FIG. 1, Wireless carrier 204 is con 
nected to gateWay 206 Which provides an interface to 
netWork 208. In general, gateWay 206 is a netWork point that 
acts as an entrance to another netWork and is provided by, 
among others, Wireless carriers, ISPs, or other telecommu 
nications providers. In an embodiment of the invention, 
netWork 208 is the internet. The internet provides advan 
tages because, among other things, it is a Widely distributed 
netWork reaching many areas of the World. In another 
embodiment, netWork 208 is implemented as a proprietary 
communications netWork. For example, by utiliZing special 
iZed communications netWork connections, netWork 208 
may be customiZed to provide minimal latency and optimal 
performance. 

[0041] As illustrated in FIG. 1, in accordance With a 
preferred embodiment, one or more distributed navigation 
servers 212 form part of the system of the invention and 
communicate With its other components using communica 
tions netWork 208. In a preferred embodiment distributed 
navigation servers 212 store street map information and 
point of interest information and further perform processing 
tasks. In this manner, the Wireless device 202 is not bur 
dened With carrying all the necessary information for proper 
navigation. In an embodiment, distributed navigation serv 
ers 212 also process location-speci?c information, such as 
real-time traf?c information. In an embodiment, traf?c infor 
mation is obtained from a group of navigation service users. 
By observing and comparing their positions, speeds and 
times, and making further comparisons With nominal street 
speed limits in a map database, real-time traffic information 
is generated and then used by the invention. Examples of 
suitable map databases include, for example, those provided 
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by TELCONTAR With its “DRILL DOWN SERVER”, 
QUALITY MARKETING SOFTWARE With its “GEO 
STAN LIBRAR ”, and NAVTECH With its digital map 
products. Furthermore, examples of suitable traf?c informa 
tion providers include, for example, ETAK, TRAFFICSTA 
TION.COM and METROWORKS. In a preferred embodi 
ment, at each juncture toWards a destination, the system 
dynamically determines the optimal route for a particular 
user responsive to ever changing conditions. For example, 
Where due to changed conditions a ?rst route becomes less 
optimal, a second route is generated and presented to a user. 
An optimal route is determined in several Ways depending 
on a user’s preference. For example, an optimal route can be 
based on minimum time, minimum distance or minimum 
consumption of fuel. Processor intensive functions, such as 
navigation guide algorithms, are processed by distributed 
navigation servers 212 so as to reduce the computational 
burden on Wireless device 202. As part of the processing 
function of distributed navigation servers 212, in an embodi 
ment, these servers provide conversion functions such as 
betWeen HDML or WML to HTML and vice versa. 

[0042] An alternative embodiment for the system archi 
tecture of the present invention is shoWn in FIG. 2. As 
illustrated in the ?gure, Wireless device 202, Wireless carrier 
204 and distributed navigation servers 212 are substantially 
the same as described for FIG. 1. Direct links 210, hoWever, 
provide an alternative embodiment to the function of gate 
Way 206 and netWork 208 of FIG. 1. The direct link 
architecture is applicable Where Internet infrastructure is not 
Well established or fast response is desired for user naviga 
tion or other location speci?c information services. Illustra 
tively, T1, Frame Relay, etc. linked by a LAN or WAN are 
appropriate for direct links 210. In another embodiment, 
direct links 210 are implemented as dedicated lines. Alter 
natively, direct links 210 are implemented as hard Wired 
connections betWeen Wireless carrier 204 and distributed 
navigation servers 212 Where Wireless carrier 204 and 
distributed navigation servers 212 are collocated in a central 
of?ce. 

[0043] In some embodiments, the system of the present 
invention utiliZes a pool of information including map, 
geographical, personal and location information to construct 
an efficient environment for users of the invention. The 
present invention includes techniques for improving the 
operating environment of a navigational system, as 
described beloW. 

[0044] In accordance With one embodiment of the inven 
tion, the Wireless Markup Language (WML) in the Wireless 
Application Protocol is used by the system and 
method. WML in the WAP is the analogue to HyperText 
Markup Language (HTML) in Internet Protocol (IP). WML 
is de?ned in “WAP WML” as maintained by the WAP Forum 
and accessible at WWW.Wapforum.org. Of course, the present 
invention is not limited to any particular programming 
language or protocol. 

[0045] FIG. 3 is a schematic diagram of a distributed 
navigational server 212 of the present invention. Generally, 
the server 212 comprises an interface 302 connected to the 
communication netWork 304 through Which the server is 
connected to the user. The interface may be a PBX, modi?ed 
PBX, or other sWitch knoWn in the art. Broadly speaking, the 
interface 302 is connected to a voice response unit (VRU) 
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306 for receiving and/or conveying information to the user 
through the communication netWork 304 in speech format. 
The VRU 306 preferably includes voice-recognition capa 
bility and voice-generation. In particular, specialized voice 
recognition and/or voice-generation may be employed to 
process the specialiZed vocabulary associated With naviga 
tional directions, as discussed in more detail beloW. The 
VRU in turn is connected to a processor 308. This processor 
308 is con?gured to perform a large number of functions, 
With the broadly stated end result that the processor receives 
information from the user, processes the information, and 
delivers navigational information or related queries, 
prompts, or other information back to the user. A more 
speci?c description of the processor design is provided 
beloW. The processor is connected to a storage device 310. 
This device may store the various data needed by the 
processor, such as map information, customer information, 
and other operational information. The processor may also 
be connected to one or more additional gateWays 312. These 
gateWays may provide the processor With various third party 
information, such as traf?c information, customer informa 
tion, GPS information, or information relating to the com 
munication netWorks. Of course, the components and struc 
ture shoWn in FIG. 3 are merely exemplary. Additional 
components or con?gurations could also be employed 
Within the scope of the present invention. Further, the 
components could be employed in different form. For 
instance, the VRU or storage device could physically be 
components of the processor, or could be connected through 
external gateWays. Likewise, the VRU or other components 
could be connected directly to the storage device, gateWays, 
or other components. These and other variations Will be 
apparent to those of skill in the art. 

[0046] As mentioned above, the method and system of the 
present invention may employ specialiZed voice-recognition 
equipment and/or techniques. In particular, the server 212 
may receive information from the user in the form of street 
names, city names, states names, or other proper nouns. 
Many of these names are dif?cult to recogniZe. Speci?c 
programming regarding various city names, state names, and 
other navigational vocabulary and/or syntax is employed to 
alloW the system to recogniZe the specialiZed vocabulary 
associated With navigation. 

[0047] Similarly, the present invention may employ spe 
cialiZed voice-generation equipment and/or techniques. 
Because of the specialiZed vocabulary associated With navi 
gation, typical voice-generation devices may have dif?culty 
converting navigational information into speech format. The 
present invention may equip these devices With additional 
vocabulary. In particular, the present invention may employ 
a database of sound ?les, preferably in “.Wav” format or 
equivalent, corresponding to street names, city names, etc. 

[0048] FIG. 4 is a more detailed schematic of a navigation 
server 212 in accordance With one embodiment of the 
present invention. The con?guration shoWn in FIG. 4 is a 
different, but equivalent, description of the server than the 
con?guration shoWn in FIG. 3. The user connects to the 
server 212 through the application layer 402. This applica 
tion layer preferably translates user input into a form usable 
or preferred by the server 212. Inside the server, a subpro 
cessor, Which is referred to as the User Interface Controller 
404 in the preferred embodiment, controls interaction With 
the user, such as receiving information like user instructions 
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or the user’s destination, and conveying instructions, 
prompts, or other information to the user. This information 
is passed to and from a subprocessor, Which is referred to as 
the Intelligent Instruction Agent 406 or User Interaction 
Engine in the preferred embodiment. This Intelligent 
Instruction Agent 406 receives information, such as the 
user’s location and traf?c information, from Which it gen 
erates instructions to the user. 

[0049] As shoWn in FIG. 4, a number of functional 
components are preferably involved in providing informa 
tion to generate instructions to the user. A subprocessor, 
Which is referred to in the preferred embodiment as a 
Measurement Processor 412, receives measurement infor 
mation from a controller component, referred to in the 
preferred embodiment as the Measurement Interface Con 
troller 414. This measurement information may include 
various data regarding the location of the user, such as GPS, 
Cellular Digital PacketiZed Data (CDPD), U.S. Wireless 
(USW)(?ngerprint technology), and @road (using CDPD 
company) information. In many instances, the measurement 
information comprises the longitude and latitude of the user, 
obtained through GPS or similar capability. The Measure 
ment Interface Controller receives measurement information 
from one or more Measurement GateWays 416. To perform 
these operations, the Measurement Processor 412 and/or the 
Measurement Controller 414 may receive information from 
the Intelligent Instruction Agent 406 including, for instance, 
information relating to the sampling rate for gathering 
measurement information, as discussed in more detail 
beloW. 

[0050] Further, as shoWn in FIG. 4, a subprocessor, 
referred to in the preferred embodiment as the Map Con 
troller 422, sends and receives information to and from a 
database of map information, referred to in FIG. 4 as the 
Map Server and Digital Map Database 424. For example, the 
Map Controller 422 may convey the user’s location and 
destination to the Map Server and Digital Map Database 
424, and/or may receive a nominal route and surrounding 
map from the Map Server and Digital Map Database 424. 
The Map Server and Digital Map Database 424 preferably 
correlates the measurement information into more useful 
navigational information. For instance, the measurement 
information may comprise latitude and longitude for the user 
(derived from, for instance, GPS), and the Map Server and 
Digital Map Database 424 may correlate that latitude and 
longitude to a map location such as an address, street 
location, cross street, landmark, etc. In some embodiments, 
the Map Server and Digital Map Database 424 may calculate 
a route for the user, or a number of potential routes for the 
user. 

[0051] Also, as shoWn in FIG. 4, a subprocessor, referred 
to in the preferred embodiment as the Traf?c Interface 
Controller 432, interfaces With one or more Traf?c GateWays 
434. Generally, the traf?c interface controller 432 may 
receive nominal route information for the user from the 
Intelligent Instruction Agent 406, and pass nominal route 
information to the traf?c gateWay(s) 434. The interface 
controller 432 may receive traf?c information, including 
alerts regarding the user’s route, from the traffic gateWay(s) 
434, and provide such information to the Intelligent Instruc 
tion Agent 406. Traf?c information may be obtained from 
various services knoWn to those of skill in the art, including 
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those discussed listed above, or may be generated by infor 
mation gathered from a plurality of users of the system. 

[0052] The information gathered is provided to a number 
of logic elements. As shoWn in FIG. 4, a subprocessor, 
referred to in the preferred embodiment as the Snap to Map 
Core Engine 450, provides certain processing functions. In 
the preferred embodiment, the Core Engine 450 may per 
form functions such as providing information or instructions 
to the measurement interface controller 414 regarding the 
rate at Which to provide measurement information. It may 
receive measurement information (Which in some embodi 
ments is processed by the measurement processor 412) from 
the measurement interface controller 414. It may provide 
user information, such as the location and destination of the 
user, to the map controller 422, and receive a nominal route 
and/or map information from the map controller 422. Fur 
ther, the core engine 450 may process the received infor 
mation to generate navigational information, such as a 
location, route, alert, instruction, or other related geographi 
cal information. 

[0053] Generally, the core engine 450 may use a number 
of algorithms to perform various tasks. The core engine 450 
?nds the most likely location of the user based on informa 
tion including the measurement information (e.g., latitude 
and longitude), map information, and possible location 
information and possible routes provided by the map server 
and database 424. To do this, the core engine 450 may 
employ various technologies, including, for example, navi 
gational technology, information theory, stochastic analysis, 
estimation theory, statistical hypothesis theory, control 
theory, game theory, and arti?cial intelligence. 

[0054] Another logic element that may be employed in the 
preferred embodiment is the deviation detection logic 460, 
as shoWn in FIG. 4. This component preferably receives 
navigational information from the core engine 450, and 
determines if the user is in the correct location and/or on the 
correct course. The deviation detection logic 460 may send 
or receive location information or map information to or 
from the map controller 422 to make this determination. 
Further, the deviation detection logic 460 may forWard its 
determination, or other information, to other components. 

[0055] Yet another logic element that may be employed in 
the preferred embodiment is another subprocessor, referred 
to in the preferred embodiment as the location predictor 470. 
Preferably, this element estimates the user’s location at a 
given time, based on the determination of the user’s location 
at an earlier time. For instance, if the core engine 450 
received measurement information regarding the user, such 
as the longitude and latitude of the user, as of the noon, there 
may be a need to predict the user’s position as of the time 
noon+10 sec (ten seconds after noon). In that situation, the 
location predictor may extrapolate upon the measurement 
information (or other navigational information, such as a 
street location) of the user as of noon, to estimate the user’s 
location as of the time noon+10 sec. This functionality 
compensates for latency or gaps betWeen reception of mea 
surement information, or may make the system more 
responsive to user requests for information. For instance, if 
the user requests an update on the user’s location or navi 
gational information at time noon+10 sec, but the measure 
ment processor 412 is not scheduled to update measurement 
information until the time noon+20 sec, the location predic 
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tor can generate updated information Without the need to 
seek measurement information ahead of schedule. 

[0056] Of course, the speci?c components shoWn in FIG. 
4 are simply one embodiment of a system in accordance With 
the present invention. Numerous variations could be made 
Within the scope of the present invention. For instance, many 
of the subprocessors, logic elements, controllers, engines, 
and other components could be combined, con?gured dif 
ferently, or even omitted. Further, many of the functions 
performed by the components shoWn in FIG. 4 could be 
performed by other components, performed by components 
outside the server 212, or in some cases omitted, Within the 
scope of the present invention. 

[0057] In operation, the system preferably manages the 
timing of the receipt of measurement information, Which 
may be referred to as the sampling rate. The bene?ts of such 
management can be seen from a revieW of the process by 
Which measurement information is obtained. Preferably, 
measurement information is obtained from the user’s Wire 
less device. For instance, the measurement information may 
be received from a GPS component of a Wireless telephone, 
PDA, or other appliance. Such a component is sometimes 
referred to as position determination equipment (PDE). 
Measurement information may comprise latitude and lon 
gitude, and may also comprise other information such as the 
user’s speed, heading, or error statistics. Retrieval of the 
measurement information, therefore, may be performed in 
various Ways. For instance, the measurement information 
may be retrieved periodically in set periods, such as every 
ten seconds. Alternatively, the measurement information 
may be retrieved at periods of varying length, depending on 
various factors such as the netWork/carrier load, the type of 
netWork/carrier, the geography surrounding the user, the 
type of Wireless device employed by the user, the user’s 
subscription information, etc. In the preferred embodiment, 
measurement information is retrieved When the user ?rst 
appears in the system, in an initialiZation process, and at 
certain periods thereafter. 

[0058] A system in accordance With one embodiment of 
the present invention therefore manages the sampling rate. A 
logic element Within the system, such as the core engine 450, 
determines or selects a sampling rate based on one or more 

factors. For instance, one factor may be the desire (or need) 
to minimiZe the number of times measurement information 
is retrieved from the user’s Wireless device, in order to 
conserve the battery of that device, or to minimiZe the user’s 
use of netWork capabilities. Another factor may be the desire 
to minimiZe the load or usage on the server or netWork. 

Another factor may be the geographic environment sur 
rounding the user, e.g., a loWer sampling rate may be used 
if the user is not eXpected to make any turns in the immediate 
future, or if there are feW streets or other landmarks in the 
vicinity of the user, or along the user’s eXpected route, etc. 
This factor may dictate different sampling rates for, e.g., 
dense doWntoWn areas, less croWded areas, or long distance 
travel. On the other hand, the sampling rate is also chosen 
With an eye toWard achieving the best possible performance. 
Further, the sampling rate may depend at least in part on 
user-speci?c information, such as the subscription plan of 
the user to the service or to the user’s Wireless, internet, or 
other service provider. In one embodiment, typical instances 
in Which the server checks measurement information for the 
user include times When the user is (or should be) at a 



US 2002/0173905 A1 

location that can con?rm that the user is on the nominal 
route, times after the user has taken navigational action, and 
times Where possible deviation from the nominal route is 
anticipated. 
[0059] In one embodiment of the present invention, the 
application layer 402 comprises a media adaptation layer. 
This media adaptation layer adapts input and output to the 
server 212 according to the localiZed factors, such as dif 
ferent language or other formats, or the presentation medium 
called for by the user’s Wireless device. For instance, the 
user input may be in a number of formats, such as voice, 
Web, WAP, hyperteXt markup language (HTML), extensible 
markup language (XML), Wireless markup language 
(WML), or other data formats. Alternatively, the user may be 
speaking a different language. The media adaptation layer 
preferably comprises a logic element that transforms user 
input into a format useable for the server. Similarly, the 
media adaptation layer preferably comprises capability to 
transform the server output into the format or medium suited 
for the user or the user’s equipment. The media adaptation 
layer may be con?gured, for instance, as part of the appli 
cation layer, another gateWay 312, or a component of the 
server 212. 

[0060] FIG. 5 shoWs a more detailed schematic of one 
embodiment of the intelligent instruction agent 406 
described in FIG. 4. This logic element generally selects 
instructions or prompts for the user. As described above, 
information generally ?oWs to the intelligent instruction 
agent 406 from the core engine 450, the measurement 
gateWay 416 (under control of the measurement processor 
412), and the traf?c interface controller 432. As shoWn, 
information is also eXchanged betWeen those components. 
For instance, information regarding traf?c conditions may 
be passed from the traf?c interface controller 432 to the 
measurement processor 412. The nominal route and current 
location for the user may be provided to the traf?c interface 
controller 432 or the measurement processor 412. 

[0061] Preferably, this information is received at the 
operation mode recognition element 504. Based on the 
available information, Which may include user inputs and 
other information regarding the trip status, the operation 
mode recognition element 504 determines Whether the 
user’s location has been identi?ed. If the user has not be 
located, the initialiZation mode recognition element 502 is 
triggered. The initialiZation mode recognition element 502 
prompts the user for location information. In the preferred 
embodiment, such prompts are referred to as Findme mes 
sages 505. Examples of these messages include asking the 
user for streets and cross-streets. US. Pat. No. 6,266,615, 
Which is incorporated herein by reference, describes such a 
process. 

[0062] If the user has been located, the deviation detection 
module 506 is preferably triggered. This module determines 
if the user has deviated from the nominal route. That 
determination is based on the nominal route solution gen 
erated or provided by the core engine 450, as Well as other 
information such as other possible candidate routes. The 
amount of deviation may be based on the error or uncertainty 
in the user’s location. The determination of Whether a 
calculated deviation is acceptable is based on factors such as 
the type of PDE employed by the user, as Well as user input. 

[0063] If deviation is detected, the deviation message 
mode 508 is preferably triggered. In this mode, the user is 
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informed of the calculated deviation. The user may be given 
a menu of possible responses, such as asking to be re-routed, 
asking the system to ignore the deviation or to otherWise 
leave the user alone, denying that the user is deviated from 
the route, or simply stating that the user does not knoW. Of 
course, many variations of this, and other, portions of the 
call How may be employed Within the scope of the present 
invention. 

[0064] If deviation is not detected, the prediction module 
510 and the instruction mode recognition module 512 are 
preferably triggered. The prediction module generally ana 
lyZes the deviation and the uncertainty in the determination 
that the user has deviated from the nominal route. For 
instance, this uncertainty may be due to latency in the 
connection(s), the sampling rate of measurement informa 
tion, or the error siZe. The instruction mode recognition 
module 512 selects one or more modes for further process 
ing. This selection is preferably based on factors such as the 
uncertainty in the calculated location information for the 
user, the features in the vicinity of the nominal route for the 
user, and user input. Preferably, the instruction mode rec 
ognition element 512 selects one or more of ?ve modes. 

[0065] As shoWn in FIG. 5, the ?rst mode is the precise 
instruction message mode recognition element 520. In this 
mode, the user may be given any number of relatively 
precise instructions. For instance, the user may be given an 
information message, such as the distance to the neXt turn, 
measured in blocks, mileage, time, or according to land 
marks, or other information to assist the user in navigation. 
The user may be given an alert message, such as a message 
alerting the user to the speed limit, cross street, or other 
useful Warning. The user may be given some sort of prepa 
ration message, such as a message to prepare to change 
lanes, or a Warning that a given street is the last cross street 
before some location or action. The user may be given an 
action message, such as a message instructing the user to 
take a certain turn, or to take a series of turns or actions. 
Also, as Will be discussed in more detail beloW, the user may 
be instructed or given the option to suspend the call. 

[0066] The second mode is the fuZZy instruction mode 
530. Preferably, this mode is selected if the identi?cation of 
the user’s location is ambiguous. The user is provided With 
a multiple information message, such as a message re?ect 
ing the uncertainty in the user’s location. For instance, the 
user may be instructed to turn Within a range of times or 
distances, or may be instructed to look ahead for landmarks 
or cross-streets, etc. 

[0067] The third mode is the summary instruction mode 
540. Preferably, this mode is selected if the user has 
requested a summary of the trip. The user is provided With 
an overvieW of the trip, including, for instance, the number 
of actions and time of the actions taken by the user, the major 
highWay connections, and other details of the trip. 

[0068] The fourth mode is the selective instruction mode 
550. This mode is preferably selected due to uncertainty in 
the user’s heading or inability to precisely locate the user 
due to, for instance, the street density in the immediate 
location of the user. The user is provided With a selective 
instruction message, such as a message regarding multiple 
possible scenarios. For instance, if the system has located 
the user but is unsure Which of tWo routes to the destination 
the user prefers, the user may be instructed as folloWs: “if 
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you turn left on Page Mill Road, then folloW it for tWo 
blocks and turn left onto El Camino; if you turn right on 
Page Mill Road, then folloW it for three blocks and turn right 
onto Sand Hill Road.” 

[0069] The ?fth mode is the static instruction mode 560. 
This mode is preferably selected if suitable measurement 
information for the user is not available. This may happen if, 
for instance, the user’s carrier is not functioning, the user is 
traveling in an area in Which no suitable carrier is available, 
or the server’s request to the measurement gateWay 416 has 
otherWise timed out. In this circumstance, the user is simply 
given a recitation of the remaining route. 

[0070] Of course, the speci?c elements and con?guration 
shoWn in FIG. 5 are merely eXemplary. In particular, the 
names given for the various modes, messages, and other 
elements, are merely labels, and other elements could per 
forming the same roles could be substituted in accordance 
With the present invention. Moreover, the con?guration and 
connections shoWn in FIG. 7 could be varied Within the 
scope of the present invention. For instance, the various 
modes, modules, and elements could be combined, con 
nected differently, or omitted entirely, Within the scope of the 
present invention. 

[0071] In those instances Where navigational information, 
such as driving directions, are provided to the user, the 
navigational information may be given in terms most useful 
to the user. For instance, as discussed above, driving direc 
tions in speech format Will preferably include street names. 
The system may provide navigational information employ 
ing landmarks Where appropriate. Such landmarks may 
include objects or locations With are visually obvious, 
knoWn to the user, or otherWise observable by the user. For 
instance, the system may instruct the user, “Continue four 
blocks past the SafeWay on your right, and merge onto Wolf 
Road.” To provide this capability, information regarding 
such landmarks is stored, and the processor(s) are con?g 
ured to retrieve that information and use it in formulating 
navigational information. 

[0072] Similarly, the system may provide navigational 
information in Which distance is measured in terms of stops, 
blocks, time, or other units that are useful to the user. For 
instance, the system may instruct the user to “go 2 blocks 
and turn right on University Avenue” rather than “go 0.3 
miles and turn right on University Avenue.” Similarly, the 
system may instruct the user in terms of stops: “continue 
doWn Market Street and turn left at the third right onto 
California Avenue.” LikeWise, the system may instruct the 
user in terms of time: “you should reach the ramp for the San 
Mateo Bridge in tWenty seconds.” To provide these capa 
bilities, the server processor(s), such as the core engine 450 
and/or the intelligent instruction agent 406, are con?gured 
and programmed to resolve the relevant information from 
the available map information, and to generate instructions 
in the desired format, using programming methods knoWn in 
the art. 

[0073] Also, in the case of a user connected to the system 
over a cellular netWork, the system in accordance With one 
embodiment of the present invention may identify the cell 
site in Which the user is located, and provide only those 
navigational directions that are applicable While the user is 
Within that cell-site. The system may receive the cell-site 
identifying information through methods knoWn in the art, 
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such as through information through the user’s connection to 
the server, or through other gateWays 312 connected to the 
system. The logic elements in the server, such as the core 
engine 450 and/or the intelligent instruction agent 406, are 
con?gured and programmed to identify the navigational 
information that Will be applicable While the user is Within 
that cell-site, using methods knoWn in the art. 

[0074] Similarly, in another embodiment, the system may 
provide only the navigational information that Will be appli 
cable While the user is Within a certain area, Which may or 
may not correspond to a Wireless cellular cite. For instance, 
the area may be selected to correspond to the potential error 
in the determination of the user’s location. 

[0075] FIG. 6 generally shoWs a call ?oW for the opera 
tion of a method of providing navigational information in 
accordance With one embodiment of the present invention. 
After connecting With the server 602, the user, through a 
Wireless telephone 604, PDA, or other appliance, provides a 
destination input 606 to the server 602. In some embodi 
ments, the user may have provided the destination informa 
tion in advance, either through a Wireless connection or 
through some other connection. The user’s destination 
instruction is received by voice recognition softWare 608. 
After processing the user’s input, the server provides des 
tination validation 610. The server then obtains local map 
information 612, as Well as measurement information such 
as GPS information 614. This information is processed in 
the subprocessor referred to in the preferred embodiment as 
the Snap to Map processor 616, and/or other subprocessors, 
to determine the location of the user 618. The server then 
calculates a nominal route 620 for the user. This route 
information, as Well as surrounding street information and 
point of interest information, are then provided to the user 
622. The information is also saved 624. Typically, the 
system again collects measurement information 626. That 
information is processed in the Snap to Map engine 628, 
and/or the intelligent guidance engine 630. Further instruc 
tions 632 are provided to the user, e.g., instructions regard 
ing deviation from the nominal route. Again, the call ?oW 
shoWn in FIG. 6 is merely exemplary, and other variations 
may be Within the scope of the present invention. 

[0076] As mentioned above, the method shoWn in FIG. 6, 
carried out by the elements described elseWhere in this 
application, may also be used to provide the user With 
directions to a point of interest. As the user is traveling to an 
ultimate destination, the user may request directions to some 
other POI. This POI may take many forms, such as a speci?c 
address, a business name, a type of location, etc. For 
instance, the POI could be a speci?c location, e.g., “the 
of?ce” or “Acme Bakery.” Or the POI could be a type of 
location, such as “gas station” or “police station.” If the POI 
is a speci?c location, the system generates navigational 
information to direct the user to the POI, and subsequently 
to the ultimate destination, using the methods and equipment 
described in this application. If the POI is a category of 
location, the core engine 450 identi?es a subset of potential 
interim destinations, such as a group of gas stations along 
the user’s route. Among that subset, the system provides the 
user With directions to one or more interim destinations. 

[0077] FIG. 7 shoWs a schematic vieW of a call ?oW, in 
broad terms, of a method of providing navigational infor 
mation in accordance With one embodiment of the present 
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invention, in Which the user is instructed or given the option 
to suspend the connection. This option may be given or 
taken for a number of reasons. Suspending the connection 
may conserve the battery or other poWer source of the user’s 
appliance. If the user’s connection is through a service for 
Which the user is charged, suspending the connection can 
save the user money. In addition, suspending the call may 
conserve resources for the netWork(s) through Which the 
connection is made, as Well as the resources of the naviga 
tional server 212. In some cases, the user Will be unable to 
maintain the connection With the server at certain times 
during the user’s trip due, for instance, to loss of connection 
With the user’s Wireless netWork, or lack of coverage in the 
user’s area by the user’s Wireless carrier and/or its affiliates. 
Moreover, there may be long periods betWeen navigational 
action for the user, and the user may not Wish to be 
connected to the server during these periods. In fact, the 
system may provide other programming to the user during 
these or other periods. For instance, the system may play 
music, advertisement, neWs, or other programming. Alter 
natively, the system may provide the user With selected or 
recorded information, including information pre-selected or 
pre-recorded by the user. 

[0078] In this embodiment, the user enters in start mode 
702. At this point, the user has already undergone initial 
iZation in the system. At step 704, the system determines if 
action is needed, e.g., if it is time for the user to make a turn 
or take other action. If so, the system generates an action 
message for the user instructing the user to take the neces 
sary action at step 706. The user then proceeds into nominal 
mode 720. If action is not needed at step 704, the system 
provides the user With a different message 708, such as a 
Welcome message and/or a preparation message informing 
the user of upcoming action, e.g., “you Will be turning left 
on Wolf road in 25 seconds.” The user then proceeds to 
nominal mode 720. 

[0079] Alternatively the user may enter in resume mode 
712. Again, the system, at step 714, determines if naviga 
tional action is needed. If so, the generates the action 
message instructing the user to take the necessary action at 
step 706, and the user proceeds to nominal mode 720. If not, 
the system provides the user With a different message 718, 
such as a resumption message and/or preparation message 
regarding upcoming navigational action, and the user pro 
ceeds to nominal mode 720. 

[0080] In the usual case, the user enters resume mode after 
connecting to the system. The system may recogniZe that the 
user has suspended a session, or the user may request to 
resume a previous trip. In one embodiment, the system 
recogniZes the user’s identity information, Which comprises 
various information alloWing the system to identify the user, 
such as account number, telephone number, mobile identi 
?cation number, ESN, Caller ID, or automatic number 
identi?cation That identity information alloWs the 
system to recogniZe features of the user’s account such as a 
previously suspended session, and historical information 
regarding that session. In some cases, When a user is 
requested or instructed to suspend a connection, the user is 
instructed to resume the connection at a given time. That 
time may be expressed in a number of Ways, such as a given 
time of day, after a given interval of time, When the user has 
traveled a certain distance, When the user reaches a certain 
street or location, When the user has reached a certain 
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landmark, etc. The server’s processors, such as the core 
engine 450 and/or the intelligent instruction agent 406, are 
preferably con?gured and programmed to generate such 
instructions, using methods knoWn in the art. Once the user 
resumes the connection, the system may retrieve informa 
tion from the user’s suspended session, such as the user’s 
route or expected location, to determine if the user is on the 
nominal route. 

[0081] In nominal mode, if the system detects that the user 
has deviated from the nominal route, the user enters devia 
tion mode 732. The system determines if action is needed in 
behalf of the user at step 734. If so, the user is given an 
action message 736 instructing the user to take the required 
action. If not, the user is given a different message 738, such 
as a message alerting the user to the deviation and/or 
upcoming navigational action. 

[0082] In nominal mode, the system may determine that 
the user is arriving at the destination. If so, the user enters 
arrival mode 740, is played a ?nal arrival message 742, and 
the session ends at step 744. Alternatively, the system may 
determine that the connection to the user is lost. If so, the 
user is placed in no service mode 750. Once service is 
regained, the user is placed in the resume mode ?oW. 

[0083] In some circumstances, the system is directed to 
suspend/cleanup 760. This may occur if the connection to 
the user is lost, if the user elects to suspend the connection, 
or for other reasons. In the suspend/cleanup step 760, the 
system saves information regarding the user and/or the 
session, for later use if the connection is resumed. The 
system may also close certain connections on the server, 
delete information, or take other steps for system house 
keeping. 
[0084] Those skilled in the art to Which the invention 
pertains may make modi?cations and other embodiments 
employing the principles of this invention Without departing 
from its spirit or essential characteristics particularly upon 
considering the foregoing teachings. The described embodi 
ments are to be considered in all respects only as illustrative 
and not restrictive and the scope of the invention is, there 
fore, indicated by the appended claims rather than by the 
foregoing description Consequently, While the invention has 
been described With reference to particular embodiments, 
modi?cations of structure, sequence, materials and the like 
Would be apparent to those skilled in the art, yet still fall 
Within the scope of the invention. 

What is claimed is: 
1. A method for providing navigational information to a 

user, comprising the steps of: 

establishing a real-time connection With the user; 

receiving the user’s location in real time; 

providing navigational information to the user; 

suspending the connection With the user; 

storing trip information regarding the user’s position and 
destination at the time the connection Was suspended; 

re-establishing a real-time connection With the user; and 

providing further navigational information to the user, at 
least partly based on the stored trip information. 
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2. The method of claim 1, further comprising, after the 
step of re-establishing a real-time connection With the user, 
the step of determining if the user’s previous trip Was 
suspended. 

3. The method of claim 1, further comprising, after the 
step of re-establishing a real-time connection With the user, 
the step of querying the user to determine if the user is 
resuming a suspended call. 

4. The method of claim 1, further comprising, before the 
step of suspending the connection With the user, the step of 
instructing the user to suspend the call. 

5. The method of claim 4, further comprising the step of 
instructing the user to resume the call. 

6. The method of claim 5, Wherein said step of instructing 
the user to resume the call comprises instructing the user to 
resume the call after a given period of time. 

7. The method of claim 6, Wherein said step of instructing 
the user to resume the call comprises instructing the user to 
resume the call at a given time. 

8. The method of claim 6, Wherein the step of instructing 
the user to resume the call comprises instructing the user to 
resume the call When the user has reached a speci?ed 
landmark. 

9. The method of claim 1, further comprising, after the 
step of suspending the call to the user, the step of providing 
the user With non-navigational programming. 

10. The method of claim 9, Wherein the non-navigational 
programming comprises music pre-selected by the user. 

11. The method of claim 1, Wherein the step of providing 
further navigational information to the user comprises pro 
viding navigational information in speech format over a 
connection comprising a telephone netWork. 

12. The method of claim 1, Wherein the step of providing 
further navigational information to the user comprises pro 
viding navigational information in teXt format. 

13. The method of claim 1, Wherein the step of providing 
further navigational information to the user comprises pro 
viding navigational information in graphical format. 

14. The method of claim 1, Wherein the step of providing 
further navigational information comprises transmitting 
navigational information over a Wireless connection. 

15. The method of claim 1, further comprising, prior to the 
step of suspending the connection With the user, the step of 
conveying to the user the mileage until the neXt navigational 
action required by the user. 

16. The method of claim 1, further comprising, prior to the 
step of suspending the connection With the user, the step of 
conveying to the user the mileage until the user reaches said 
destination. 

17. A method of providing Wireless telephone service to 
a plurality of subscribers, using the method of claim 1. 

18. A method for providing navigational information to a 
user, comprising the steps of: 

receiving a telephone call from the user; 

determining identity information for the user; 

recogniZing, at least in part from the identity information, 
that the call is a resumption of a previous call from the 
user; 

retrieving historical information regarding the user, said 
historical information relating at least in part to the 
previous call from the user; 
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providing navigational information to the user based at 
least in part on the historical information. 

19. The method of claim 18, Wherein said step of recog 
niZing that the call is a resumption of a previous call 
comprises prompting the user to identify if the call is a 
resumption of a previous call. 

20. The method of claim 18, Wherein the step of providing 
navigational information to the user comprises transmitting 
navigational information over a Wireless connection. 

21. A system for providing location information to a user, 
comprising: 

an interface communicating With the user over a commu 

nications netWork; 

a processor connected to the interface and con?gured to 
generate navigational information based at least in part 
on information received from the user; 

said processor further con?gured to suspend interaction 
With the user and to later resume interaction With the 

user; 

a storage device connected to the processor and con?g 
ured to store user information, said user information 
comprising location and destination information for the 
user; 

a transmission device connected to a netWork, through 
Which the generated navigational information is con 
veyed to the user. 

22. The system of claim 21, said user information further 
comprising the location of the user at the time the processor 
suspended interaction With the user. 

23. The system of claim 21, said storage device compris 
ing a database of user information, said database comprising 
an indication of Whether the user has suspended a call for a 
trip. 

24. The system of claim 23, said database further com 
prising resumption information, said resumption informa 
tion comprising the user’s eXpected location upon resump 
tion of interaction With the user. 

25. A method of providing Wireless telephone service to 
a plurality of subscribers, using the system of claim 21. 

26. A system for providing navigational information to a 
user, comprising: 

interface means for communicating With the user over a 

communications netWork; 

processor means for generating navigational information 
based at least in part on information received from the 

user; 

suspension means for suspending interaction With the user 
and to later resume interaction With the user; 

storage means for storing user information, said user 
information comprising location and destination infor 
mation for the user; 

transmission means for conveying the generated naviga 
tional information to the user. 
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27. A method for providing navigational information to a 
user, comprising the steps of: 

establishing a real-time connection With the user; 

receiving location information for the user; 

determining the uncertainty in the parameters needed to 
provide navigational information to the user; 

providing navigational information to the user, said navi 
gational information selected based on said uncertainty. 

28. The method of claim 27, Wherein the parameters 
needed to provide navigational information comprise the 
user’s present location. 

29. The method of claim 27, Wherein the parameters 
needed to provide navigational information comprise the 
user’s heading. 

30. The method of claim 27, Wherein said navigational 
information comprises a summary of the navigational action 
remaining until the user reaches the user’s selected destina 
tion. 

31. A method for providing navigational information to a 
user, comprising the steps of: 

establishing a real-time connection With the user, said 
connection comprising a connection over a Wireless 

telephone netWork; 
generating a set of navigational prompts based at least in 

part on the user’s location and the user’s destination; 

identifying a selected area in Which the user is traveling; 

identifying the navigational prompts that are applicable 
While the user is in the selected area; and 

providing the identi?ed navigational prompts to the user. 
32. A method for providing navigational information to a 

user, comprising the steps of: 

obtaining the user’s current location and ultimate desti 
nation; 

determining an initial preferred path from the user’s 
current location to the ultimate destination; 

receiving an interim point of interest for the user through 
a connection to the user, said connection comprising a 
Wireless telephone netWork; 

identifying potential interim destinations for the user, 
based at least in part on the user’s point of interest and 
the geographic locations of related destinations; 

selecting an interim destination among the identi?ed 
potential interim destinations, said selection based at 
least in part on the minimal deviation from the initial 
preferred path; and 

providing navigational information to the user, said navi 
gational information comprising directions to the 
interim destination. 

33. A method for providing navigational information to a 
user, comprising the steps of: 

obtaining the user’s current location and ultimate desti 
nation; 

generating navigational information to direct the user to 
the ultimate destination in teXt format, said naviga 
tional information comprising a street name; 
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converting the navigation information in teXt format to 
speech format; and 

conveying the navigational information in speech format 
to the user through a connection, said connection 
comprising a telephone netWork. 

34. A system for providing navigational information to a 
user, comprising: 

an interface communicating With the user over a commu 

nications netWork; 

a processor connected to the interface and con?gured to 
generate navigational information based at least in part 
on information received from the user; 

a voice generator to convert said navigational information 
from teXt format to speech format; and 

a transmission device connected to a netWork, through 
Which the generated navigational information is con 
veyed to the user in speech format. 

35. The system of claim 34, Wherein said voice generator 
comprises a database of sound ?les, said sound ?les corre 
sponding to street names. 

36. A method for providing navigational information to a 
user, comprising the steps of: 

establishing a connection With the user, said connection 
comprising a Wireless telephone netWork; 

obtaining the user’s ultimate destination; 

obtaining the user’s current location at least in part 
through said connection; 

generating navigational information to direct the user to 
the ultimate destination, said navigational information 
comprising the number of blocks until the neXt navi 
gational action required by the user; and 

conveying the navigational information to the user 
through the connection. 

37. A method for providing navigational information to a 
user, comprising the steps of: 

establishing a connection With the user, said connection 
comprising a Wireless telephone netWork; 

repeatedly receiving location information for the user; 

periodically providing the user With navigational direc 
tions based at least in part on the user’s location and 
destination; and 

varying the frequency for receiving location information 
for the user according to selected factors. 

38. The method of claim 37, Wherein said selected factors 
comprise the current traf?c on the Wireless telephone net 
Work. 

39. The method of claim 37, Wherein a plurality of said 
users are connected to a server, and said selected factors 
comprise the number of said users. 

40. The method of claim 37, Wherein said selected factors 
comprise traf?c conditions. 

41. The method of claim 37, Wherein said selected factors 
comprise the geographic environment in the vicinity of the 
user. 

42. The method of claim 37, Wherein said selected factors 
comprise the distance until the neXt eXpected navigational 
action for the user. 
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43. The method of claim 37, wherein said selected factors 
comprise the user’s speed. 

44. A method for providing navigational information to a 
user, comprising the steps of: 

establishing a real-time connection With the user; 

receiving location information from the user; 

converting the location information from a ?rst format 
into a second format; 

generating navigational information to direct the user to a 
destination based at least in part on said location 
information; and 

conveying the navigational information to the user 
through the connection. 

45. The method of claim 44, Wherein said ?rst format is 
a ?rst language, and said second format is a second lan 
guage. 

46. The method of claim 44, Wherein said ?rst format is 
the Wireless application protocol 

47. A method for providing navigational information to a 
user, comprising the steps of: 

establishing a real-time connection With the user; 

receiving location information from the user; 

generating navigational information to direct the user to a 
destination based at least in part on said location 

information; 
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converting the navigational information from a ?rst for 
mat into a second format; and 

conveying the navigational information to the user 
through the connection. 

48. The method of claim 47, Wherein said ?rst format is 
a ?rst language, and said second format is a second lan 
guage. 

49. The method of claim 47, Wherein said second format 

is the Wireless application protocol 50. The method of claim 47, Wherein said second format 

is extensible markup language (XML). 
51. The method of claim 47, Wherein said second format 

is hypertext markup language (HTML). 
52. A system for providing navigational information to a 

user, comprising: 

interface means for sending information to the user and 
for receiving information from the user; 

measurement means for processing positional information 
regarding the user; 

mapping means for generating a navigational route for the 
user; 

deviation detection means for determining if the user is 
folloWing the navigational route; and 

instruction means for generating navigational information 
for the user. 


