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SYSTEMAND METHOD FOR OFF ROUTE 
PROCESSING 

BACKGROUND 

0001) 1. Field of the Invention 
0002 This invention relates to the field of navigation, and 
more particularly, to a System and method for off route 
processing. 

0003 2. Related Art 
0004 Currently, some motor vehicles include provisions 
for providing navigation information and driving directions 
to the driver. These navigation Systems generally comprise 
a System that is built into a motor Vehicle. These Systems are 
usually designed So that, after leaving the factory, the 
Systems are Self-contained units. And all of the navigation 
information that is available to direct a driver to a particular 
destination is contained within the System. 
0005 All of this information usually requires consider 
able computer resources to Store, Search and manage all of 
the data. Large Storage capacity, fast processors, large 
amounts of memory and other costly computer equipment 
are all required to manage and process all of the navigation 
equipment. 

0006 While this arrangement does provide navigation 
assistance, there are a number of drawbackS. First, current 
Systems are expensive. In many cases, current navigation 
Systems can Significantly increase the cost of purchasing a 
motor vehicle. Also, updating the System is cumberSome and 
expensive. 

0007 Some systems are incapable of receiving updates. 
For Systems, all of the navigation information initially 
programmed is all that is ever available. These Systems 
cannot assist users in finding a destination that is located on 
a new Street or new development. Some Systems are updated 
by installing or replacing a new Storage medium. In Some 
cases, a high capacity Storage medium like an optical disk, 
for example a CD or DVD-ROM, is inserted. In some other 
cases, a new optical disk containing updates replaces the 
existing optical disk. While these Systems are capable of 
receiving updates, providing these new optical disks is 
expensive and cumberSome. The proprietor must produce 
and create a new optical disk with the updated information 
and distribute the optical disk. Users must purchase or obtain 
the disk and install the updated information. Because of the 
cost and inconvenience associated with this process, updates 
practical are only about once a year. 

0008. There is currently a need for a system that is less 
expensive and can be easily updated. There is also a need for 
a System that can deliver navigation information using 
existing infrastructure and can deliver navigation informa 
tion in real time. 

SUMMARY 

0009. A method of delivering and navigation information 
is disclosed. The invention can be used in connection with 
a motor vehicle. The term “motor vehicle' as used through 
out the Specification and claims refers to any moving vehicle 
that is capable of carrying one or more human occupants and 
is powered by any form of energy. The term motor vehicle 
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includes, but is not limited to cars, trucks, vans, minivans, 
SUV’s, motorcycles, Scooters, boats, personal watercraft, 
and aircraft. 

0010. In one aspect, the invention provides a system for 
displaying navigation information comprising a display 
including a region, the region providing a visible portion of 
the display and displaying a map and an indicia, the indicia 
representing a motor vehicle; the System having a first 
condition wherein the indicia is on a route and wherein the 
indicia remains at a Substantially fixed position with respect 
to the region; the System having a Second condition where 
the indicia is Spaced from the route and wherein a modifi 
cation is made to keep the route and the indicia within the 
region. 

0011. In another aspect, the modification includes a 
change in Scale of the map. 
0012. In another aspect, the scale is increased to show a 
larger geographical area as the indicia moves further away 
from the route. 

0013 In another aspect, the scale is decreased to show a 
Smaller geographical area as the indicia moves closer to the 
rOute. 

0014. In another aspect, the scale is returned to an origi 
nal Scale when the indicia returns to the route. 

0015. In another aspect, the modification includes move 
ment of the indicia from the fixed position. 
0016. In another aspect, the indicia returns to the fixed 
position when the indicia returns to the route. 
0017. In another aspect, the invention provides a method 
for providing navigation information comprising the Steps 
of retrieving information related to a Selected re-route 
mode, Sensing an off route condition and executing an off 
route process based on the Selected re-route mode and in 
response to the off route condition. 
0018. In another aspect, re-route information is prepared 
if an automatic mode is the Selected re-route mode. 

0019. In another aspect, a query is sent if an inquire mode 
is the Selected re-route mode. 

0020. In another aspect, the query is configured to be sent 
to a user and asks the user if re-route information is needed. 

0021. In another aspect, the re-route information is pre 
pared if the user requests the re-route information. 
0022. In another aspect, the re-route information is not 
prepared if the user does not request the re-route informa 
tion. 

0023. In another aspect, the method waits for a request 
for the re-route information if a manual mode is Selected as 
the re-route mode. 

0024. In another aspect, the re-route information is pre 
pared if the user requests the re-route information. 
0025. In another aspect, the re-route information is not 
prepared if the user does not request the re-route informa 
tion. 

0026. In another aspect, the invention provides a method 
for processing an off-route condition and providing re-route 
directions comprising the Steps of receiving information 
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related to an off-route condition from an on board unit that 
is associated with a motor Vehicle, receiving information 
related to the position of the motor Vehicle, preparing 
re-route directions, and Sending the re-route directions to the 
on board unit. 

0027. In another aspect, a distance to a destination is a 
factor that is considered in preparing the re-route directions. 
0028. In another aspect, a distance to a route is a factor 
that is considered in preparing the re-route directions. 
0029. In another aspect, simplicity of the re-route direc 
tions is a factor that is considered in preparing the re-route 
directions. 

0.030. In another aspect, a user preference is a factor that 
is considered in preparing the re-route directions. 
0031. Other systems, methods, features and advantages 
of the invention will be, or will become, apparent to one with 
skill in the art upon examination of the following figures and 
detailed description. It is intended that all Such additional 
Systems, methods, features and advantages be included 
within this description, be within the Scope of the invention, 
and be protected by the following claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.032 The invention can be better understood with refer 
ence to the following drawings and description. The com 
ponents in the figures are not necessarily to Scale, emphasis 
instead being placed upon illustrating the principles of the 
invention. Moreover, in the figures, like reference numerals 
designate corresponding parts throughout the different 
WCWS. 

0.033 FIG. 1 is a schematic diagram of a preferred 
embodiment of a vehicle in association with a wireleSS 
communication System and a Service provider. 
0034 FIG. 2 is a schematic diagram of a preferred 
embodiment of a Service provider in association with an 
update resource and a billing System. 
0.035 FIG. 3 is a schematic diagram of a preferred 
embodiment of a central unit and associated components. 
0.036 FIG. 4 is a schematic diagram of the interior of the 
vehicle shown in FIG. 1. 

0037 FIG. 5 is a flow diagram of a preferred embodi 
ment of a method for requesting and receiving navigation 
information. 

0038 FIG. 6 is a flow diagram of a preferred embodi 
ment of a method for assembling a map. 
0039 FIG. 7 is a schematic diagram of a preferred 
embodiment of a map with regions. 
0040 FIG. 8 is a schematic diagram of a preferred 
embodiment of a map with map features. 
0041 FIG. 9 is a schematic diagram of a preferred 
embodiment of a map with map features. 
0.042 FIG. 10 is a schematic diagram of a preferred 
embodiment of an example map. 
0.043 FIG. 11 is a schematic diagram of a preferred 
embodiment of an example map with an example route. 
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0044 FIG. 12 is a schematic diagram of a preferred 
embodiment of map information. 
004.5 FIG. 13 is a schematic diagram of a preferred 
embodiment of route information. 

0046 FIG. 14 is a schematic diagram of a preferred 
embodiment of map and route information. 
0047 FIG. 15 is a flow diagram of a preferred embodi 
ment of step 510 shown in FIG. 5. 
0048 FIG. 16 is a schematic diagram of a preferred 
embodiment of a map. 
0049 FIG. 17 is a schematic diagram of a preferred 
embodiment of an end point first region. 
0050 FIG. 18 is a schematic diagram of a generalized 
embodiment of an end point first region. 
0051 FIG. 19 is a flow diagram of a preferred embodi 
ment of a prioritized order of transmission of navigation 
information. 

0.052 FIG.20 is a flow diagram of an alternative embodi 
ment of a prioritized order of transmission of navigation 
information. 

0053 FIG.21 is a flow diagram of an alternative embodi 
ment of a prioritized order of transmission of navigation 
information. 

0054 FIG.22 is a flow diagram of an alternative embodi 
ment of a prioritized order of transmission of navigation 
information. 

0055 FIG. 23 is a schematic diagram of a preferred 
embodiment of a map. 
0056 FIG. 24 is a schematic diagram of a preferred 
embodiment of a map including modified map information. 
0057 FIG. 25 is a schematic diagram of a preferred 
embodiment of a map including modified map information. 
0.058 FIG. 26 is a flow diagram of a preferred embodi 
ment of a process for modifying navigation information. 
0059 FIG. 27 is a flow diagram of a preferred embodi 
ment of a process for modifying map elements. 
0060 FIG. 28 is a flow diagram of a preferred embodi 
ment of a process for varying navigation information details 
and/or content. 

0061 FIG. 29 is a schematic diagram of a preferred 
embodiment of content Settings. 
0062 FIG. 30 is a schematic diagram of a preferred 
embodiment of content mode. 

0063 FIG. 31 is a schematic diagram of a preferred 
embodiment of a map including a high level of detail. 
0064 FIG. 32 is a schematic diagram of a preferred 
embodiment of a map including an intermediate level of 
detail. 

0065 FIG. 33 is a schematic diagram of a preferred 
embodiment of a map including a low level of detail. 
0066 FIG. 34 is a schematic diagram of a preferred 
embodiment of a timeline for transmitting information. 
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0067 FIG. 35 is a schematic diagram of a preferred 
embodiment of a map. 
0068 FIG. 36 is a schematic diagram of a preferred 
embodiment of a map. 
0069 FIG. 37 is a schematic diagram of a preferred 
embodiment of a map. 
0070 FIG. 38 is a schematic diagram of a preferred 
embodiment of a map. 
0071 FIG. 39 is a schematic diagram of a preferred 
embodiment of a map. 
0072 FIG. 40 is a flow diagram of a preferred embodi 
ment of a process for processing off route conditions. 
0.073 FIG. 41 is a schematic diagram of a preferred 
embodiment of a proceSS for preparing re-route information. 
0.074 FIG. 42 is a schematic diagram of a preferred 
embodiment of a map. 
0075 FIG. 43 is a schematic diagram of a preferred 
embodiment of a map. 
0.076 FIG. 44 is a schematic diagram of a preferred 
embodiment of a controllable indicia. 

0077 FIG. 45 is a schematic diagram of a preferred 
embodiment of a map. 
0078 FIG. 46 is a schematic diagram of a preferred 
embodiment of a map. 
007.9 FIG. 47 is a schematic diagram of a preferred 
embodiment of a comparison including an enlarged view. 

0080 FIG. 48 is a schematic diagram of a preferred 
embodiment of a comparison including an enlarged view. 

DETAILED DESCRIPTION OF THE 

PREFERRED EMBODIMENT(S) 
0081 FIG. 1 is a schematic view of an illustrative 
embodiment of a motor vehicle 100 along with various 
communications and computer resources, including a wire 
less communications network 106. Wireless network 106 
can be any kind of wireleSS network, including but limited 
to any cellular telephone network using, for example, any 
one of the following standards: CDMA, TDMA, GSM, 
AMPS, PCS, analog, and/or W-CDMA. 
0082 In some embodiments, a service provider 108 
communicates with motor vehicle 100. A wireless network 
106 can be used facilitate communications between service 
provider 108 and motor vehicle 100. Service provider 108 
can communicate with wireless network 106 in a number of 
different ways. In some embodiments, service provider 108 
communicates with wireless network 106 wirelessly. In 
other embodiments, service provider 108 is directly con 
nected to one or more elements of wireless network 106, and 
in still other embodiments, service provider 108 communi 
cates with wireless network 106 by using the Internet 110. 
In some embodiments, service provider 108 can use more 
than one method of communicating with wireleSS network 
106 or use other methods as back-ups. 

0083) Motor vehicle 100 also includes at least one wheel 
120 adapted to contact a road Surface, an engine 122, a body 
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or chassis 124 and a passenger cabin 126, which is adapted 
to accommodate at least one human passenger. 
0084 FIG. 2 is a schematic diagram of a preferred 
embodiment of a service provider 108. In some embodi 
ments, Service provider 108 can include a computer System 
202 and a database 204 in communication with computer 
system 202. The term “computer system” refers to the 
computing resources of a Single computer, a portion of the 
computing resources of a Single computer, and/or two or 
more computers in communication with one another, also 
any of these resources can be operated by one or more 
human users. In a preferred embodiment, computer System 
202 includes a server. 

0085 Computer system 202 preferably communicates 
with database 204. Database 204 can include any kind of 
Storage device, including but not limited magnetic, optical, 
magneto-optical, and/or memory, including volatile memory 
and non-volatile memory. In Some embodiments, database 
204 is integral with computer system 202 and in other 
embodiments, database 204 is Separate from computer Sys 
tem 202 and communicates with computer system 202. In 
Some embodiments, database 204 is used to Store navigation 
information. 

0086 The term “navigation information” refers to any 
information that can be used to assist in determining a 
location or providing directions to a location. Some 
examples of navigation information include Street addresses, 
Street names, Street or address numbers, apartment or Suite 
numbers, interSection information, points of interest, parks, 
any political or geographical Subdivision including town, 
township, province, prefecture, city, State, district, ZIP or 
postal code, and country. Navigation information can also 
include commercial information including busineSS and res 
taurant names, commercial districts, shopping centers, and 
parking facilities. Navigation information can also include 
geographical information, including information obtained 
from any Global Navigational Satellite infrastructure 
(GNSS), including Global Positioning System or Satellite 
(GPS), Glonass (Russian) and/or Galileo (European). The 
term “GPS' is used to denote any global navigational 
Satellite System. Navigation information can include one 
item of information, as well as a combination of Several 
items of information. 

0087. In some embodiments, an update resource 206 is in 
communication with service provider 108. Update resource 
206 can provide updates, revisions, edits and other modifi 
cations to Service provider 108. In Some cases, update 
resource 206 provides updated navigation information. In 
Some embodiments, update resource 206 provides auto 
mated updates. In Some embodiments, update resource pro 
vides periodic updates. 

0088. Some embodiments include a billing system 208 in 
communication with service provider 108. Billing system 
208 can include account information for users and can 
interact with Service provider 108 to prepare and generate 
bills. Billing system 208 can provide electronic billing or 
traditional billing by mail. In Some embodiments, billing 
system 208 is a part of service provider 108 and billing 
system 208 uses resources associated with service provider 
108. In other embodiments, billing system 208 is separate 
from service provider 108 and communicates with service 
provider 108. 
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0089 Billing system 208 can interact with service pro 
vider 108 in a number of different ways. In some embodi 
ments, billing System 208 operates on a transactional basis. 
In this mode, billing system 208 keeps track of a subscrib 
er's use of service provider 108. In some cases, billing 
System 208 tracks or Stores particular transactions or events 
asSociated with those transactions. For example, in one 
embodiment, billing system 208 tracks or stores requests for 
navigation information. These requests for navigation infor 
mation can be related to a particular transaction, and billing 
System 208 can use these requests to track or Store infor 
mation related to the transaction. Billing system 208 can 
asSociate those requests with a Subscriber and create a bill 
entry. 

0090. In some embodiments, billing system 208 tracks or 
Stores the length of time a Subscriber uses or interacts with 
service provider 108. In this embodiment, billing system 108 
tracks or Stores how long a Subscriber uses are interacts with 
Service provider 108. In Some cases, a discreet measure of 
time, for example, a minute or any fraction or multiple, can 
be used to record or track a Subscriber's use or interaction 
with service provider 108. This measure of time can be used 
to compute a fee and prepare a bill entry. 
0.091 In some embodiments, subscribers are permitted to 
use or interact with service provider 108 any number of 
times for a Set duration. For example, it is possible for 
Subscribers to have weekly, monthly, quarterly or annual 
agreements with service provider 108 so that, during those 
agreed to periods, Subscribers can use or interact with 
service provider 108 as often as they choose. Other durations 
of time can also be established. In Some of these cases, 
subscribers have unlimited access to service provider 108 
for that pre-Selected duration of time. In other cases, Sub 
Scribers have certain unlimited basic usage rights for that 
duration of time, but must pay additional fees for premium 
Services. 

0092. One or more of the different types of billing 
arrangements can be used for a particular Subscriber. It is 
also possible to provide one type of billing arrangement to 
one Subscriber while providing a different billing arrange 
ment to another Subscriber. 

0093 Billing system 208 and service provider 108 can 
communicate with one another to manage Subscriber acceSS 
and to assist in preparing bills to Subscribers. In Some 
embodiments, billing system 208 can retrieve information 
from service provider 108 to create bill entries or entire bills. 
However, it is also possible for service provider to send 
information to billing system 208 related to a subscriber's 
activities so that billing system 208 can create bill entries or 
entire bills. 

0094. In some cases, service provider 108 will request 
information or permission from billing system 208 before 
preparing navigation information. In these cases, Service 
provider 108 sends a request for permission to billing system 
208 after a request for navigation information has been 
received from a Subscriber. After receiving the request for 
permission from service provider 108, billing system 208 
can determine if the Subscriber has a valid account. In Some 
cases, a valid account is an account that is not overdue, an 
account that has been pre-paid, or an account with an 
asSociated credit card. If the account is valid for Some 
reason, billing System 208 provides permission to Service 
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provider or can inform service provider 108 that the Sub 
Scriber's account is valid. After receiving permission, Ser 
vice provider 108 continues to process the subscriber's 
request and eventually respond to the Subscriber. 
0.095 Either or both service provider 108 or billing 
system 208 can use a number of different techniques to 
insure that the proper party is billed for various transactions. 
In one embodiment, information related to an On-Board 
Unit (disclosed below) is used to associate a particular 
transaction, interaction or Subscription with a particular 
account. In another embodiment, information related to a 
wireleSS network is used to associate a particular transaction, 
interaction or Subscription with a particular account. Some 
examples of information related to a wireleSS network 
include the following: Mobile Identification Number (MIN), 
calling party's number, Electronic or Equipment Identifier 
(EID), and/or Electronic Serial Number (ESN). 
0096 FIG. 3 is a schematic diagram of several devices 
that are associated with motor vehicle 100. Central unit 302 
can include a number of ports that facilitate the input and 
output of information and power. The term "port' means any 
interface or shared boundary between two conductors. In 
Some cases, ports can facilitate the insertion and removal of 
conductors. Examples of these types of ports include 
mechanical connectors. In other cases, ports are interfaces 
that generally do not provide easy insertion or removal. 
Examples of these types of ports include Soldering or 
electron traces on circuit boards. 

0097 All of the following ports and provisions associated 
with central unit 302 are optional. Some embodiments may 
include a given port or associated provision, while others 
may exclude it. The following description discloses many of 
the possible parts and provisions that can be used, however, 
it should be kept in mind that not every part or provision 
must be used in a given embodiment. Central unit 302 
includes a wireless network antenna port 304 that is 
designed to receive information from a wireleSS network 
antenna 306, a GPS antenna port 308 designed to receive 
information from a GPS antenna 310, a radio antenna port 
312 designed to receive information from a radio antenna 
314. 

0.098 Central unit 302 can also include a number of items 
that facilitate human interaction. To receive Vocal informa 
tion from a user, central unit 302 can include a microphone 
port 316 that is capable of communicating with a micro 
phone 318. Central unit 302 can also include an audio port 
320 that is designed to send audio information to one or 
more SpeakerS 322 or audio devices. In Some embodiments, 
microphone port 312 and audio port 316 are conductors 
asSociated with a single physical connector. For example, 
microphone port 312 and audio port 316 can be female 
conductors of a multi-channel coaxial plug, like a Standard 
2.5 mm headset plug. 
0099. In order to provide visual information to a user, 
central unit 302 can include a display port 324 that is capable 
of interacting with a display device 326. To receive input 
from a user, central unit 302 can include an input port 328. 
Input port 328 can communicate with input device 330. In 
Some embodiments, display device 326 can also receive 
input from a user. In Some embodiments, display device 326 
includes a touch Screen that can receive input and in other 
embodiments, display device 326 includes a number of 
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buttons that can receive input. In Some embodiments, dis 
play device 326 includes both a touchscreen and buttons. As 
shown in FIG. 3, user input received by display device 326 
can also communicate with input port 328. 
0100 A power port 332 can connect central unit 302 to a 
power Supply 334. In the embodiment shown in FIG. 3, 
power supply 334 is a battery. 
0101 Central unit 302 can also include provisions to 
communicate with a wireleSS telephone. Any System can be 
used to facilitate this communication with a wireleSS tele 
phone; however, a low power radio frequency System is 
preferred. In an exemplary embodiment, a wireleSS local or 
personal area network using the BluetoothE) protocol is used 
to facilitate communication with a wireleSS telephone. In the 
exemplary embodiment shown in FIG. 3, central unit 302 
includes a local wireless network antenna port 336 that is 
designed to communicate with a local wireleSS network 
antenna 338, which in turn, is designed to communicate 
wirelessly with wireless telephone 340. 
0102 Referring to FIGS. 1 and 3, there are two ways in 
which central unit 302 can communicate with wireless 
network 106. In some embodiments, central unit 302 
includes provisions that permit central unit 302 to act as a 
wireless telephone. In these embodiments, central unit 302 
communicates directly with wireless network 106 and can 
use wireless network antenna port 304 and wireless network 
antenna 306 to assist with this communication. In other 
embodiments, central unit 302 communicates with wireless 
telephone 340, which in turn, communicates with wireless 
network 106. In these other embodiments, central unit 302 
can use local wireleSS antenna port 336 and associated local 
wireleSS network antenna 338 to assist in facilitating com 
munications with wireless telephone 340. One or both of 
these methods can be used by central unit 302 to commu 
nicate with wireless network 106. 

0103 Central unit 302 can also include memory, data 
Storage provisions including one or more databases and/or 
one or more processors. 

0104. In some embodiments, all or most of the items 
shown in FIG.3 are housed in a single case or unit. In other 
embodiments, the various items shown in FIG. 3 are not 
housed in a Single physical case, but instead, are distributed 
throughout motor vehicle 100 (see FIG. 1) and communi 
cate with one another via known wired or wireleSS methods. 
For example, in a System where one or more items commu 
nicate wirelessly, the BluetoothE) protocol can be used. 
0105 FIG. 4 is a preferred embodiment of an interior 400 
of passenger cabin 126 of motor vehicle 100 (see FIG. 1). 
Interior 400 includes steering wheel 402, driver's seat 404, 
shifter or gear selector 406, dashboard 408 and center 
console 410. Center console 410 includes an upper portion 
412 and a lower portion 414. In some embodiments, lower 
portion 414 includes radio and/or audio controls. Preferably, 
upper portion 412 includes display 416. In some embodi 
ments, upper portion 412 includes a multi-function unit that 
can communicate or control an audio System, a climate 
control System and/or a navigation System. 
0106. In an exemplary embodiment, display 416 is used 
as display device 326, shown schematically in FIG. 3. Also 
in the exemplary embodiment, central unit 302 or portions 
of central unit 302 is disposed behind display 416. In some 
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embodiments, display 416 can include a touch Screen and in 
Some embodiments, buttons can be disposed next to display 
416. 

0107. In one embodiment, central unit 302 includes pro 
visions that allow central unit 302 to act as a hands free 
telephone System. In this regard, microphone 314 can be 
placed in a discreet and Somewhat hidden location in pas 
senger cabin 126 (see FIG. 1) of motor vehicle 100 (see 
FIG. 1). Other components are preferably placed out of 
plain Sight. 
0108) Some embodiments provide a system and method 
managing navigation information. FIG. 5 is a flow diagram 
of a preferred embodiment of a system and method for 
managing navigation information. 
0109) In the embodiment shown in FIG. 5, certain steps 
are associated with On-Board Unit (referred to as “OBU”) 
500 and certain steps are associated with service provider 
108. Preferably, those steps associated with OBU 500 are 
performed on or by OBU 500 and those steps associated 
with service provider 108 are performed on or by service 
provider 108. However, this is not necessarily the case, and 
those steps associated with OBU 500 can be performed on 
or by service provider 108 or some other resource, and those 
steps associated with service provider 108 can be performed 
on or by OBU 500 or some other resource. 
0110 OBU 500 is a device or provision associated with 
motor vehicle 100. In some embodiments, OBU 500 
includes provisions that permit OBU 500 to receive infor 
mation. In some embodiments, OBU 500 can store infor 
mation in a memory or computer readable media. In Some 
embodiments, OBU 500 includes provisions that permit 
OBU 500 to process information. In some embodiments, 
OBU 500 includes provisions that permit OBU 500 to 
display information. In some embodiments, OBU 500 
includes provisions that permit OBU 500 to receive infor 
mation from a user. In Some embodiments, OBU 500 
includes provisions that permit OBU 500 to receive infor 
mation from a wireleSS network. In Some embodiments, 
OBU 500 includes provisions that permit OBU 500 to 
interact with a user. In Some embodiments, OBU 500 
includes a combination of two or more of the above provi 
SOS. 

0111 Different embodiments can include different ele 
ments or features. For simplicity, the term, “On-Board Unit” 
(OBU) is used to refer to those elements or components that 
are associated with motor vehicle 100 (see FIG. 1) for a 
particular embodiment. In an exemplary embodiment, OBU 
500 comprises one or more facilities of central unit 302 (see 
FIG. 3). OBU can also include one or more of the items 
shown in FIG. 3, for example, central unit 302, display 326, 
and/or input device 330. 
0112 Preferably, as shown in FIG. 5, the process begins 
when an input is received in step 502. Any form of input can 
be received in step 502. In some cases, the input is in the 
form of one or more buttons being pressed, and/or interac 
tion with a touch screen associated with display device 326 
(see FIG. 3). In some cases, a combination of input from 
buttons and/or touch Screen interaction is received. 

0113. It is also possible for voice information to be 
received in Step 502. Any known speech recognition process 
or program can be utilized to convert Spoken words, phrases 
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and/or numbers into a machine readable format. Preferably, 
the IBM(R) embedded Via Voice speech recognition engine is 
used. 

0114. In step 504, OBU 500 analyzes and processes the 
information received in Step 502 and prepares a request for 
navigation information. In step 506, OBU 500 sends a 
request for navigation information. In step 508, service 
provider 108 receives a request for navigation information. 
In step 510, service provider 108 analyzes and processes the 
request for navigation information and prepares a response 
to the request. In step 512, service provider 108 sends the 
requested navigation information to OBU 500. 
0115 Step 514 is an optional step. In step 514, service 
provider memorializes the transaction. In Some embodi 
ments, the request is memorialized, in other embodiments, 
the response is memorialized and in Still other embodiments, 
both the request and the response are memorialized. It is also 
possible to include time, date and location Stamps. This 
memorialized information can be used to interact with 
billing system 208 (see FIG. 2). 
0116. In some embodiments, service provider 108 can 
prepare navigation information for delivery. Preferably, this 
preparation Step occurs in Step 510 after a request for 
navigation Services has been received. One or more different 
processes or techniques can be used to prepare navigation 
information for delivery. FIG. 15, which is a flow diagram 
of a preferred embodiment of step 510, shows several 
processes that can be used by Service provider 108. In the 
embodiment shown in FIG. 15, some of the processes 
include auto scale 1502, Smart route storage 1504 and select 
absolute or relative coordinates 1506. In Some embodiments, 
one of the processes is used. In other embodiments, two or 
more processes are used, and in Still other embodiments, all 
of the processes are used. Furthermore, the various proceSS 
StepS can occur in any desired order. 
0117 The process to prepare navigation information 510 
can include one or more Steps or processes. One of these 
processes is a process where different elements of a map are 
encoded or expressed using absolute or relative coordinates. 
FIG. 6 is a flow diagram of a preferred embodiment of a 
method for preparing navigation information. This method 
can be used alone or in conjunction with other methods. 
Preferably, this process begins with a step 602 of determin 
ing an overall map or route. After the overall map or route 
has been Selected, the map or route is preferably divided into 
two or more Smaller portions. Any desired approach can be 
used to divide the map or route, and one Suitable example is 
shown in FIG. 7. 

0118. A particular map portion is selected in step 604. 
After this map portion has been Selected, the process deter 
mines which coordinate System, either absolute or relative, 
will encode or express the various map features associated 
with the map portion most efficiently. The selection of 
absolute or relative coordinates is discussed in greater detail 
below. If a relative coordinate system more efficiently 
encodes or expresses the information, then a relative coor 
dinate System is used, and the various map features associ 
ated with the Selected map portion are encoded in relative 
coordinates 608. On the other hand, if absolute coordinates 
are more efficient, than the various map features associated 
with the Selected map portion are encoded using absolute 
coordinates 610. 
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0119) After the selected map portion has been encoded, 
the process, in Step 612, determines if the map is complete 
or if there are other map portions left to encode. If the map 
is incomplete, the proceSS returns to Step 604 where another 
map portion that has yet to be encoded is Selected. If the 
process determines that the map is complete and that all of 
the map portions have been encoded, the process ends. In 
Some embodiments, the map portions are assembled “on the 
fly, that is, during the encoding process. In other embodi 
ments, the map portions are encoded and at the very end, all 
of the various map portions are assembled in Step 614. 
0.120. After the overall map has been determined in step 
602, the process shown in FIG. 6, attempts to reduce the 
overall amount of information that needs to be transmitted. 
One way to accomplish this reduction in data is to use 
relative or absolute coordinates to define various objects on 
a map. 

0121. In an absolute coordinate System, each coordinate 
is expressed independently from other coordinates. The 
information associated with a particular coordinate is Suffi 
cient to define the coordinate on a map or region. 
0.122 Preferably, an absolute coordinate includes two 
bytes of data. One byte is used for the value of one axis, and 
the other byte is used for the value of the other axis. For 
example, a Single absolute coordinate can be expressed as 
(X1, Y1) where X1 is the x-axis value and Y1 is the y-axis 
value of the coordinate. Preferably, one byte is used to define 
X1 and a second byte is used to define Y1. Thus, if absolute 
coordinates are used, two bytes are used to define each 
coordinate. If a map were to include two coordinates, then 
four bytes would be used to the two coordinates. For 
example, the first coordinate would be (X1, Y1) and the 
second coordinate would be (X2, Y2). As noted above, two 
bytes would be used to define X1 and Y1. Two bytes would 
also be used to define the second coordinate; one byte for X2 
and a Second byte for Y2. Thus, in this simple example, a 
total of four bytes would be used to define two coordinates 
using the absolute coordinate System. 
0123. In contrast, relative coordinates preferably use an 
initial absolute coordinate, and one or more Subsequent 
coordinates that are defined in relation to the initial coordi 
nate. For example, consider a situation where two coordi 
nates are defined using a relative coordinate System. The first 
coordinate (X3, Y3) would be defined using an absolute 
coordinate System and the Second coordinate, (X4, Y4) 
would be defined relative to the first coordinate. In a 
preferred embodiment, the values associated with the Second 
coordinate are expressed as differences or displacements 
from the first coordinate. In this embodiment, the X-axis 
value would be X4-X3 or dX and the Y-axis value would be 
Y4-Y3 or dY. In this example, the first coordinate would be 
(X3, Y3) and the second coordinate would be expressed as 
(dX, dY). Preferably, the expression (dX, dY) is encoded as 
a single byte. 

0.124. In a preferred embodiment, a portion of the byte is 
used to express dX and another portion of the byte is used 
to express dY. In an exemplary embodiment, the byte is 
divided into two halves, and the first half is used to express 
dX while the second half is used to express dY. Any suitable 
byte length can be used. For example, in Some cases, a byte 
comprises eight (8) bits. In this case, in an exemplary 
embodiment, the first four bits would be used to express dX 
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and the next four bits would be used to express dY. In 
another example, a byte is comprised of 16 bits. Here, the 
first eight bits would be used to express dX and the next 
eight bits would be used to express dY. In other cases, bytes 
can include 32, 64, 128, 256, 512, 1024 or any other number 
of bits. Regardless of the size of the byte, the principles of 
encoding a two axis displacement into a single byte can be 
applied. 

0.125 Returning to the simple example, two bytes are 
required when using an absolute coordinate System while 
only three bytes are required when using a relative coordi 
nate System. Thus, in this simple example, the relative 
coordinate System more efficiently encodes the data. There 
are cases where an absolute coordinate System is advanta 
geous. One example is a long, Straight road. The road can be 
defined by its two end points. In absolute coordinates, the 
two end points would require four bytes. However, in 
relative coordinates, many intermediate points may be 
required. This is because of the limited bit length available 
for each displacement Step. Because of this, a relative 
coordinate System may require many intermediate points to 
define the entire road. In sum, both systems have their 
advantages and disadvantages. There are cases where abso 
lute coordinates more efficiently encode a particular item of 
navigation information and there are cases where relative 
coordinates more efficiently express an item of navigation 
information. Preferably, the more efficient system is 
Selected, as disclosed below. 

0126. In some embodiments, the entire map is repre 
Sented in absolute or relative coordinates. However, in other 
embodiments, portions of the map are Selected and these 
individual portions are represented in either absolute or 
relative coordinates. FIG. 7 is schematic diagram of an 
example of a map 702 that has been divided into regions. As 
shown in FIG. 7, map 702 includes some regions where 
absolute coordinates have been used. These regions are 
symbolized on map 702 with the letter “A.” Map 702 also 
includes regions where relative coordinates have been used. 
These regions are represented in map 702 with the letter 
“R. 

0127 Preferably, the coordinate system that requires the 
Smallest amount of information to accurately represent the 
relevant data for that particular region is Selected. Thus, if a 
relative coordinate System requires less information to 
define the desired map elements or a particular region, then 
a relative coordinate System is used. On the other hard, if an 
absolute coordinate System requires less information, then 
an absolute coordinate System is used. 

0128. In some embodiments, individual map features are 
represented in one coordinate System, while other similar 
map features are represented using the other coordinate 
System. A map feature is any item or entity that can appear 
on a map. Some examples of map features include Streets or 
roads, landmarks, points of interest, parks, commercial 
areas, parking lots, and geographic features like mountain 
ranges and bodies of water. FIG. 8 is an example of distinct 
coordinate Systems representing Similar map features. Con 
sider, for example, map portion 802, which includes a first 
road 804 and a second road 806. First road 804 generally 
extends west to east, while second road 806 generally 
extends north to South. First and second roads 804 and 806 
meet at intersection 808. 
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0129. In this example, it is assumed that 804 can be 
represented with less information using a relative coordinate 
System than if an absolute coordinate System were used. 
Because of this, a relative coordinate System is used to 
represent first road 804. In contrast, it is assumed that second 
road 806 can be represented in absolute coordinates more 
efficiently, that is, with leSS data, than with relative coordi 
nates. Thus, absolute coordinates would be Selected for 
second road 806. In this way, similar map features within a 
particular map region are represented using different coor 
dinate Systems. 

0.130. In some embodiments, different portions of the 
Same map feature can be represented in different coordinate 
Systems. FIG. 9 is a Schematic diagram of an example map 
region 902. Although any map feature can be represented 
with two different coordinate systems, FIG. 9 provides an 
example of a road 904 that is represented by two different 
coordinate systems. Road 904 includes a first portion 906 
and a second portion 908. In the example shown in FIG. 9, 
first portion 906 is more efficiently represented using rela 
tive coordinates. That means that first portion 906 can be 
represented by less information if relative coordinates are 
used, than if absolute coordinates are used. In contrast, 
second portion 908 is more efficiently represented in abso 
lute coordinates. Preferably, in order to most efficiently 
encode road 904, a relative coordinate system is used to 
represent first portion 906 and an absolute coordinate system 
is used to represent second portion 908. 

0131. In some embodiments, different axes of a single 
map feature are represented using different coordinate SyS 
tems. One example of this is a situation where the X-axis of 
a particular map feature is more efficiently represented using 
absolute coordinates and the Y-axis of the same map feature 
is more efficiently represented using relative coordinates. In 
this case, the X-axis of the map feature can be represented 
in absolute coordinates while the Y-axis can be represented 
in relative coordinates. 

0132) Some embodiments include provisions to reduce 
the size of information transmitted from service provider 
108 to OBU 500. Although the following procedure can be 
performed in any step shown in FIG. 5, it is preferred that 
the following procedure be performed in step 510. 

0133. The following procedure reduces the size of infor 
mation by removing duplicate information. Referring to 
FIG. 10, which is an example of map with five roads labeled 
E, F, G, LM and N. Each of the roads are comprised of one 
or more Segments. For example, road E is comprised of 
segments E1, E2, E3, E4, E5 and E6. Road F is comprised 
of segments F1, F2, F3, F4, F5, F6, F7, F8 and F9. The other 
roads are also comprised of various Segments as shown in 
FIG 10. 

0134) Given the map data of FIG. 10, consider an 
example where a route is plotted. FIG. 11 is a schematic 
diagram of FIG. 10 with route 1102. Route 1102 includes 
the following segments: N1, N2, N3, E3, L4, L5, L6 and L7. 

0135) In some embodiments, information regarding all of 
the segments of all of the roads associated with map 1002 is 
Sent and then information related to the Segments associated 
with route 1102. To demonstrate this, reference is made to 
Figures BC and B.D. Figure BC is a schematic diagram of 
information related to map 1002. Each of the boxes in Figure 
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BC contains a Segment label, and those Segment labels 
represent information used to define the Segment. In Some 
cases, each Segment is defined by an initial XY coordinate 
and a final XY coordinate. In other cases, each Segment is 
defined by an initial XY coordinate and a displacement. 
0.136 Regardless of how each segment is defined, six 
Segments related to road E, nine Segments related to road F, 
five Segments related to road G, Seven Segments related to 
road L, four Segments related to road M and three Segments 
related to road N for a total of thirty four (34) segments are 
established and prepared for transmission. 
0137 After information related to map 1002 has been 
prepared and/or sent, information related to route 1102 is 
prepared. As disclosed above and as shown in FIG. 11, 
example route 1102 includes segments N1, N2, N3, E3, L4, 
L5, L6 and L7, for a total of eight (8) segments. Information 
related to the segments associated with route 1102 is then 
prepared and/or sent. In this example, information related to 
a total of forty two (42) segments required to define map 
1002 and route 1102 on map 1002. This is because thirty 
four (34) segments are required to define map 1002 and eight 
(8) segments are required to define route 1102. Adding thirty 
four (34) and eight (8) yields a total of forty two (42) 
Segments. Schematically, this proceSS can be understood by 
considering the Segments contained in FIG. 12 being trans 
mitted followed by the segments contained in FIG. 13. 
Notice that the segments used to define route 1102 are 
redundantly transmitted, first to define map 1002 and then to 
define route 1102. 

0.138. It is possible to reduce the number of total seg 
ments required to define route 1102 in map 1002. FIG. 14 
is a Schematic diagram of a preferred embodiment of a 
method for preparing and/or Sending map and route infor 
mation. In this embodiment, route information is prepared 
and is established as the first set of information. Map 
information other than the route information is placed after 
the route information. 

0139 Returning to the examples shown in FIGS. 10 and 
11, recall that information associated with route 1102 is 
expressed as segments: N1, N2, N3, E3, LA, L5, L6 and L7, 
as shown in FIG. 13. Preferably, this route information is 
placed or transmitted first. As shown in FIG. 14, which is a 
Schematic diagram of a preferred embodiment of informa 
tion related to map 1002 and route 1102, information related 
to route 1102 is placed before other information. Other 
non-route information is placed after route 1102 informa 
tion. In Some embodiments, a separation character is placed 
between route 1102 information and other non-route infor 
mation. In other embodiments, a header is provided before 
any information is sent. This header can include information 
regarding the end of route 1102 information and the begin 
ning of other non-route information. In Some cases, the 
header can include the number of segments of route 1102 
information. In other cases, the header can include a name, 
label or other indicia of the last Segment of route informa 
tion. 

0140. This results in a total of thirty four (34) segments. 
Using this technique, the redundancy of expressing and 
transmitting route information is eliminated, and only 34 
segments are required to express map 1002 and route 1102 
as opposed to forty two (42) segments. 
0.141. In some embodiments, different portions of a map 
or route are defined using different levels of detail. In Some 
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cases, certain regions are defined in greater detail than other 
regions. Referring to FIG. 16, which is a preferred embodi 
ment of an example map 1602, a route 1604 has been 
determined. In Some embodiments, there are two regions 
with different levels of detail, in other embodiments, there 
are three or more regions that have different levels of detail. 
In the embodiment shown in FIG. 16, there are three regions 
with different levels of detail. 

0142. A first region 1606 proximate route 1604 is 
encoded or established with a first level of detail. Preferably, 
this first level of detail accurately portrays many map 
features, for example, Small side Streets and roads, detailed 
information regarding interSections, points of interest, infor 
mation regarding businesses and other detailed information. 
In some embodiments, this first level of detail includes full 
detail or all available information. 

0.143 First region 1606 can extend a predetermined dis 
tance from route 1604. In some cases, first region 1606 
extends further away from route 1604 in some places than in 
other places. Preferably, first region 1606 extends further 
away from route 1604 at its endpoints than at other portions 
of route 1604. 

0144) Referring to the example in FIG. 16, route 1604 
includes a starting point 1608 and an destination point 1610. 
Starting point 1608 is preferably used to represent the 
Starting point of route 1604, and includes a starting point 
first region 1612 disposed about starting point 1608. In some 
cases, like the embodiment shown in FIG. 16, starting point 
first region 1612 Surrounds starting point 1608. In other 
embodiments, Starting point first region 1612 does not 
completely surround starting point 1608. 
0145 Similarly, destination point 1610 is used to repre 
sent the destination point of route 1604. Preferably, desti 
nation point 1610 includes a destination point first region 
1614 disposed about destination point 1610. In some cases, 
like the embodiment shown in FIG. 16, destination point 
first region 1614 Surrounds destination point 1610. In other 
embodiments, destination point first region 1614 does not 
completely surround destination point 1610. 
0146 Starting point 1608 and destination point 1610 can 
be referred to as end points. End points are disposed at Outer 
ends of a given route. Preferably, the size of first region 1606 
is different near the end points than for other points along 
route 1604. End point first regions can also have different 
shapes than the shape of first region 1606 along route 1604. 
0147 FIGS. 17 and 18 are schematic diagrams of 
embodiments of end point first regions. The embodiments of 
endpoints shown in FIGS. 17 and 18 can be applied to ether 
starting point 1608 or destination point 1610 or both. An end 
point 1702 can be seen in FIG. 17, along with a preferred 
embodiment of an destination point first region 1704 asso 
ciated with endpoint 1702. Although any arbitrary shape can 
be selected and used as end point first region 1702, the box 
shape shown in FIG. 17 is preferred. 
0148. As shown in FIG. 17, end point first region 1704 
includes a boundary comprising first side 1710, second side 
1712, third side 1714 and forth side 1716. Although the sides 
can assume any desired orientation, preferably, first and 
second sides 1710 and 1712, respectively, are preferably 
disposed on either side of end point 1702 and third and 
fourth sides 1714 and 1716, respectively, are disposed above 
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and below end point 1702. In some embodiments, first side 
1710 and second side 1712 are vertical, in other embodi 
ments, they are angled, curved or irregular. In Some embodi 
ments, third side 1714 and fourth side 1716 are horizontal, 
in other embodiments, they are angled, curved or irregular. 
0149. In the embodiment shown in FIG. 17, First side 
1710 is spaced from end point 1702 a distance of about 1706 
and second side is also spaced a distance of about 1706 from 
end point 1702. Third side 1714 is spaced from end point 
1702 a distance of about 1708 and fourth side 1716 is spaced 
from end point 1702 a distance of about 1708. This provides 
an end point first region 1704 having dimensions 2*1706x 
2*1708, where 1706 and 1708 are not literal distance 
dimensions or lengths, but rather represent the respective 
distances between a side and end point 1702. In some 
embodiments, end point 1702 is roughly centered within end 
point first region 1704, in other embodiments, end point 
1702 is disposed at a location that is not centered about end 
point first region 1704. Referring to FIGS. 16 and 17, the 
principles and characteristics of end point first region 1704 
can be applied to either Starting point first region DA12 or 
destination point first region 1614 or both. 
0150 FIG. 18 shows another embodiment of an end 
point first region 1804 and its associated end point 1802. In 
this embodiment, end point first region 1804 has a general 
ized shape. Different portions of end point first region 1804 
are spaced different distances from endpoint 1802 than other 
portions. For example, first portion 1810 is spaced from end 
point 1802 by a distance of about 1806 and second portion 
1812 is spaced from end point 1802 by a distance of about 
1808. 

0151 Referring to FIGS. 16 and 18, the principles and 
characteristics of end point first region 1804 can be applied 
to either starting point first region 1612 or destination point 
first region 1614 or both. 
0152 Referring to FIGS. 16 to 18, a comparison can be 
made between the extent or relative size of the first region 
1606 associated with route 1604 and the first region asso 
ciated with an end point. In a preferred embodiment, the 
relative size of a portion of the first region associated with 
an endpoint is larger than the size of a first region associated 
with route 1604. In some cases, a portion of the first region 
asSociated with an end point is larger than the first region 
asSociated with a route, while other portions of the first 
region associated with an end point are Smaller than the first 
region associated with a route. In other cases, the size of the 
first region associated with an end point is larger in every 
direction than the size of the first region associated with a 
route. These features can be observed with reference to the 
Figures. 

0153. Referring to FIGS. 16 to 18, the relative sizes of 
first region 1606 associated with route 1604, starting point 
first region 1612 and destination point first region 1614 are 
considered. First region 1606 generally extends in a distance 
normal or perpendicular to route 1604. As route 1604 bends 
and turns, first region 1606 follows this meandering path and 
the outer boundaries of first region 1606 generally remain 
parallel to route 1604 on either side. As shown in FIG. 16, 
the boundaries of first region 1606 can be truncated, cut, or 
otherwise modified around turns. These modifications can 
be made to facilitate rapid computation of the size and 
boundary of first region 1606, or these modifications can be 
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made when an approximation, as opposed to an exact 
distance, is desired. Given these variations, portions of first 
region 1606 extend a distance 1618 away from route 1604. 
It is possible for some portions of first region 1606 to extend 
further away from route 1604 than distance 1618, and it is 
also possible for some other portions of first region 1606 to 
remain closer to route 1604 than distance 1618. This is 
particularly true at bends or curves, but these variations can 
also occur on straight portions of route 1604 as well. 
0154 Distance 1618, which is the perpendicular distance 
from route 1604 to an outer boundary of first route 1606 
along a portion of first route 1606, can be used to determine 
the relative general width of a portion of first region 1606. 
Preferably, first region 1606 extends in roughly equal dis 
tances on one side of route 1604 as on the other side. 
Although these distances can vary, equal distances are 
generally preferred. Given this arrangement, the width of 
first region 1606 is approximately twice distance 1618 or 
2*(1618), where 1618 is not a literal number or length 
measurement, but a representation of the distance from route 
1604 to the outer boundary of first region 1606, as shown in 
FIG. 16. 

0155 The width of first region 1606 can be compared 
with the size of a first region associated with an end point. 
In Some embodiments, starting point first region 1612 has 
the characteristics of end point first region 1704 as shown in 
FIG. 17. In this example, end point first region 1704 
includes first and second sides 1710 and 1712. These sides 
are spaced a distance 1706 from end point 1702. In some 
embodiments, the distance 1706 from end point 1702 to first 
side 1710 is greater than the distance 1618 between route 
1604 and an outer boundary of first region 1606. 

0156 End point first region 1704 also includes third and 
fourth sides 1714 and 1716, respectively. The distance 
between these sides and end point 1703 is 1708. In some 
embodiments, the distance 1708 from end point 1702 to 
third side 1714 is greater than the distance 1618 between 
route 1604 and an outer boundary of first region 1606. 

0157. When distance 1706 and 1708 are both considered 
and compared with distance 1618, other embodiments can 
be observed. In Some embodiments, distance 1706 is 
roughly equal to distance 1708. This provides a generally 
square shaped end point first region 1704. In other embodi 
ments, the distance 1706 is not equal to distance 1708, 
resulting in a rectangular end point first region 1704. In 
Some embodiments, both distances 1706 and 1708 are 
greater than distance 1618. In other embodiments, one of the 
distances 1706 or 1708 is greater than distance 1618, while 
the other distance is less than distance 1618. In some 
alternative embodiments, distance 1618 is greater than either 
distance 1706 or 1708. In a preferred embodiment, both 
distances 1706 and 1708 are greater than distance 1618. 
0158 FIG. 18 shows another embodiment of an end 
point 1802 and its associated end point first region 1804, as 
disclosed above. Recall that end point first region 1802 
includes a first portion 1810 that is spaced a distance 1806 
from end point 1802 and a second portion 1812 that is 
spaced a distance 1808 from end point 1802. 

0159. These distances 1810 and 1812, can be compared 
with distance 1618. In Some embodiments, both distances 
1810 and 1812 are greater than distance 1618. In other 
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embodiments, one of the distances 1810 or 1812 is greater 
than distance 1618, while the other distance is less than 
distance 1618. In Some alternative embodiments, distance 
1618 is greater than either distance 1810 or 1812. 
0160 In addition to a first region, some embodiments 
also include a Second region 1620. Preferably, Second region 
1620 includes less detail than first region 1606. In some 
embodiments, this means that at least one item or class of 
navigation information is omitted from Second region 1620 
as compared to first region 1606. For example, Small side 
Streets, one class or type of navigation information, may be 
omitted in second region 1620 but may be represented in 
first region 1606. Business names could be another example. 
First region 1606 may represent or include certain business 
names, while second region 1620 omits these items of 
navigation information. In a preferred embodiment, Second 
region 1620 includes major arteries, like interstate high 
ways, major geographic features, like major bodies of water, 
and other major or Significant features like bridges, national 
parks, airports, and major political Subdivisions, like State 
lines and city limits. 
0.161 In addition to first region 1606 and second region 
1620, some embodiments include a third region 1616. 
Preferably, third region 1616 includes all areas or portions of 
map 1602 that is not defined by any other portion. In the 
embodiment shown in FIG. 16, third region 1616 includes 
portions of map 1602 that is not described or defined by first 
region 1606 or second region 1620. Preferably, third region 
1616 includes less detail than second region 1620. Again, 
items or classes of navigation information can be omitted in 
third region 1616 that is described in second region 1620. In 
a preferred embodiment, third region 1616 includes no 
navigation information. 
0162 This process formats and prepares navigation infor 
mation for efficient transmission. Information far from a 
desired route is simplified or eliminated and information 
near the desired route is provided in greater detail. ESSential 
and useful information near the route is retained, while 
information far from the route is simplified or condensed. In 
this way, essential and useful information is made available, 
while information that is not likely to be used is discarded 
or Simplified. 

0163 Navigation information can also be transmitted in 
a way to improve the availability of the navigation infor 
mation and to provide useful information more quickly to a 
user. In one embodiment, this is accomplished by Sending 
the navigation information in a particular order. 

0164 FIGS. 19 to 22 are flow diagrams of various 
different embodiments showing different ways to transmit 
navigation information to an OBU. Referring to FIGS. 5, 16 
and 19 to 22, there are preferably four discreet sets of data 
that are sent from service provider 108 to OBU 500. These 
four sets of data include: “Entire Route Map,”“Detail of 
Starting Point,”“Detail of Destination Point,” and “Detail 
Along Route.” 

0.165. In a preferred embodiment, “Entire Route Map.” 
refers to information related to route 1604. This information 
can be used to define route 1604. “Detail of Starting Point” 
refers to information related to Starting point first region 
1612. This information provides details of the area near 
starting point 1608. Similarly, “Detail of Destination Point” 
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provides information related to destination point first region 
1614. This information provides details of the area near 
destination point 1610. “Detail Along Route” provides infor 
mation related to first region 1606 associated with route 
1604. Preferably, these four discreet items of data are sent in 
a predetermined order. 
0166 In the embodiment shown in FIG. 19, Entire Route 
Map is transmitted first, then Detail of Starting Point, then 
Detail of Destination Point and finally, Detail Along Route. 
In this embodiment, the intent is to allow the user to 
commence the journey as Soon as possible. Thus, the Entire 
Route Map, which would include directions along the route, 
is transmitted first. In Some cases, this allows the user to 
begin driving without having to wait until all of the infor 
mation is sent to the OBU. 

0167. In the embodiment shown in FIG. 20, Entire Route 
Map is transmitted first, then Detail of Starting Point, then 
Detail Along Route, and finally, Detail of Destination Point. 
This embodiment is similar to the embodiment shown in 
FIG. 19 except the last two steps are reversed. This embodi 
ment can be used when the user is familiar with the 
destination point and it would be more helpful to the user to 
receive details along the route before details of the destina 
tion are received. 

0168 In the embodiment shown in FIG. 21, Detail of 
Starting Point, is transmitted first, then Entire Route Map, 
then Detail of Destination Point and finally, Detail Along 
Route. This embodiment can be used when the user is 
unfamiliar with the current Surroundings and the current 
Starting point. Details of the Starting point may be helpful in 
assisting the user in finding the route. In this case, details of 
the Starting point would be the most helpful information and 
would help the user to commence the journey as Soon as 
possible. 
0169. In the embodiment shown in FIG. 22, Detail of 
Destination Point, is transmitted first, then Entire Route 
Map, then Detail of Starting Point and finally, Detail Along 
Route. This embodiment can be used when the user is 
unfamiliar with the destination point and wants to confirm 
that the navigation information is correct and is likely to 
provide correct driving directions. In these instances, details 
of the destination would be the most helpful information for 
the user to receive first. 

0170 The above embodiments are exemplary. Clearly 
other embodiments are also possible, and the order of 
delivery can be adjusted or Selected to Suit a particular need 
or situation. Referring to FIGS. 19 to 22 and FIG. 5, 
preferably, the various embodiments showing different 
transmission Sequences for the four types of data occur in 
Step 512 where navigation information is Sent from Service 
provider 108 to OBU 500. 
0171 In some embodiments, navigation information can 
be modified. In Some cases, these modifications reduce the 
amount of data that is sent from service provider 108 (see 
FIG. 1). In the embodiments shown FIGS. 23-27, selected 
map information is modified So that certain map elements 
are combined or eliminated prior to being Sent by Service 
provider 108. Preferably, this is done where the combination 
or elimination of those map elements does not affect the 
usefulness of the overall map. 
0172] One example would be a situation where there are 
Separate inbound and outbound lanes of a divided highway. 
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The native or original navigation information defines both 
the inbound lanes and the outbound lanes as Separate and 
distinct roads. In other words, if all of the native or original 
information could be observed, the inbound lanes would be 
Seen as one road and the outbound lanes would be seen as 
a separate road. 
0173 Consider a situation where a user requests a very 
large Scale map that includes the divided highway. Upon 
examination, it is discovered that the map is at a Scale where 
the inbound and outbound lanes of the highway would not 
be distinguishable when displayed on the user's display. 
This can occur when the differences between the coordinates 
defining inbound and outbound lanes are Smaller than the 
resolution of the user's display. In this situation, the display 
would not be able to display two Separate roads, instead, the 
display would only be capable of displaying a single road 
and Still maintain the proportionate size of the road with 
respect to other map elements. Even if the coordinates for 
the inbound and outbound lanes were Sent, the user's display 
could not display those lanes Separately due to the display's 
resolution limitations. 

0174) In these kinds of cases, service provider 108 (see 
FIG. 1) preferably makes a modification to the data. In some 
instances, service provider 108 combines the inbound and 
outbound lanes into one map element or eliminates either 
one of the lanes. This can reduce the amount of data that is 
sent by service provider 108 and improve the delivery of 
navigation information. Like other Steps or processes, this 
proceSS is optional and is not mandatory. 
0175 FIG. 23 is a schematic diagram of two map fea 
tures. First map feature 2302 is comprised of two map 
elements, a first map element 2304 and a Second map 
element 2306. First map element 2304 is comprised of 
coordinates K1, K2, K3, K4, K5, K6 and K7. Second map 
element 2306 is comprised of coordinates L1-L7. Second 
map feature 2308 is comprised of two map elements, third 
element 2310 and fourth element 2312. Third element 2310 
is comprised of coordinates M1-M7 and fourth element 
2312 is comprised of coordinates N1-N7. FIG. 23 is shown 
in a resolution and Scale where all of the map elements are 
Separately visible. 
0176). In some cases, map information is sent to a device 
that is incapable of adequately displaying the various map 
elements in Such a way that the map elements are separately 
visible. This can occur where the device does not have a 
resolution and/or size capable of accommodating and ren 
dering the various map elements Separately. The Scale of the 
map can also affect the ability of a display to render the 
various map elements Separately. 
0177. In those instances where a display would be unable 
to render map elements separately, Sending information 
defining those map elements would be redundant. Thus, a 
proceSS is preferably employed to optimize the data that is 
Sent. 

0178. One of the goals of this process is to modify map 
2300 so that the modification does not adversely affect the 
information associated with map 2300. FIGS. 26 and 27 
show a preferred embodiment of a proceSS or method for 
modifying information. 
0179 Preferably, this process is performed by service 
provider 108. As shown in FIG. 15, this process of modi 
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fying map elements 1508 is one of many different processes 
that can be utilized. And like the other processes, this 
process is optional. This proceSS can also be used with one 
or more of the processes shown in FIG. 15. FIG. 26 is an 
enlarged view of the proceSS for modifying map elements 
1508. 

0180 Referring to FIGS. 1, 3, 5 and 26, the process 
begins by determining the display characteristics associated 
with display 326 associated with OBU 500 that has 
requested navigation information from service provider 108 
in step 2602. Recall that OBU 500 can include one or more 
of the elements shown in FIG. 3. In this embodiment, OBU 
500 preferably includes display 326. Display characteristics 
generally refer to the qualities or traits of a display. Some 
examples of display characteristics include one or more of 
the following: Screen size, Screen resolution, number of 
available colors and aspect ratio. In Some embodiments, 
these display characteristics are retrieved and in other 
embodiments, a user inputs the display characteristics. In 
those embodiments where the display characteristics are 
retrieved, a database can be used to Store information related 
to the display characteristics that are associated with a 
particular OBU. Also, OBU 500 can send its associated 
display characteristics to service provider 108. 
0181. After the display characteristics have been 
obtained, the scale of a map is determined in step 2604. The 
Scale of the map can change depending on the circum 
stances. In Some embodiments, an overall route is displayed 
and in other embodiments, a fixed Scale map is Scrolled in 
various directions as the user progresses towards a destina 
tion. 

0182. In step 2606, the map can be divided. This is an 
optional Step and need not be performed. In the embodiment 
shown in FIGS. 23-25, map 2300 is not divided. If the map 
is divided, then it can be divided in any desired manner. 
0183 In step 2608, the process determines or defines map 
elements at a particular map Scale. Using an analogy to 
graphics, this is Similar to rendering a particular shape at a 
given Scale. However, it should be kept in mind that, in most 
cases, Service provider 108 does not actually produce a 
graphical or visual representation of map 2300, but rather 
produces information related to map 2300 that can be used 
to eventually graphically represent map 2300. In step 2608, 
the map features and map elements associated with map 
2300 are defined at the map scale determined in step 2604. 
0184. In step 2610, selected map elements are modified. 
FIG. 27 is an enlarged view of step 2610 and is a flow 
diagram of a preferred embodiment of a proceSS for modi 
fying Selected map elements. In Step 2702, potential map 
elements are Selected. Preferably a pair of map elements is 
Selected. Any Suitable pattern or method can be employed. 
For example, map elements from top to bottom can be 
Selected, map elements from one side to the other Side can 
be selected, or map elements from one corner to an opposite 
corner can be selected. Regardless of the particular method 
for Selecting map elements, a preferred method would 
eventually compare each map element with every other map 
element. 

0185. For example, in a generally top to bottom selection 
System, fourth map element 2312 and third map element 
2310 would be selected as the first pair. The second selected 
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pair would be fourth map element 2312 and first map 
element 2304. The third selected pair would be fourth map 
element 2312 and second map element 2306. The fourth 
selected pair would be third map element 2310 and first map 
element 2304. The fifth selected pair would be third map 
element 2310 and second map element 2306. The sixth 
selected pair would be first map element 2304 and second 
map element 2306. In this way, each map element is 
eventually paired with every other map element. 
0186. After a pair of map elements have been selected, 
the process then determines if the Selected pair of map 
elements should be modified in some way. This decision 
occurs in step 2704. In this step, the process determines if it 
would be advantageous to modify a Selected pair of map 
elements. 

0187. The process considers one or more of the following 
factors to determine if a modification is desired. One of the 
factorS is legibility. The proceSS considers whether, given the 
map Scale and the expression or definition of the map 
elements at that Scale, the map elements would be legible as 
Separate graphical entities when displayed by display 326 
(see FIG. 3). In one embodiment, if the map elements in 
question would not be separately legible when rendered by 
display 326, this would weigh in favor of a modification. 
Conversely, if the map elements would be separately legible 
when rendered by display 326, then this factor would weigh 
against a modification. 
0188 Another factor that is considered is the extent of 
adjacency. There can be cases where two map elements are 
adjacent to one another in one portion, but then diverge and 
are not adjacent to one another in another portion. In one 
embodiment, the greater the extent of adjacency of a given 
pair of map elements, the more this factor weighs in favor 
of a modification. Conversely, the less two map elements are 
adjacent, the more likely those two map elements would be 
excluded from modification. In a preferred embodiment, 
only those map elements that are adjacent for their entire 
displayed extent are modified. In other words, in a preferred 
embodiment, the process only modifies those map elements 
that are adjacent to one another throughout their entire 
displayed distance. It is possible for a pair of map elements 
to qualify for modification in one map but not qualify for 
modification in a different map showing a different portion 
of the two map elements. 
0189 Preferably, both factors legibility and the extent of 
adjacency are considered when making the determination 
that a Selected pair of map elements is modified. The 
following examples demonstrate a preferred decision mak 
ing proceSS. Consider a first Selected pair of map elements, 
fourth map element 2312 and third map element 2310. The 
first factor is legibility. The process would determine if these 
two map elements would be separately legible when ren 
dered at a desired Scale on display 326. In this example, 
because the two map elements are So close, the proceSS 
determines that forth map element 2312 and third map 
element 2310 would not be separately legible when rendered 
at a desired Scale on display 326. So, this first factor weights 
in favor of a modification. 

0190. The second factor is the extent of adjacency. The 
proceSS considers the extent to which the two Selected map 
elements are adjacent to one another when rendered on 
display 326. In this example, fourth map element 2312 and 
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third map element 2310 are adjacent to one another through 
out their entire displayed extent. This factor would also 
weigh in favor of a modification. 
0191) One or both of the factors can be used to determine 
if two map elements should be modified. Additionally, the 
two factors can be accorded different weight, where one 
factor counts more than the other factor. In a preferred 
embodiment, both factors are considered in making the 
determination. After both factors are considered, the proceSS 
determines that fourth map element 2312 and third map 
element 2310 should be modified. Because these two map 
elements are to be modified, the process moves to step 2706. 
0.192 In step 2706, pairs of map elements that have been 
selected for modification in step 2704 are modified. Map 
information is preferably modified in such a way that the 
total amount of information sent by service provider 108 is 
reduced, while, at the same time, the usefulness of the 
information is not diminished by the reduction or compres 
Sion of information. In one embodiment, Selected map 
elements are eliminated and in another embodiment, map 
elements are combined. 

0193 FIGS. 24 and 25 are schematic diagrams of pre 
ferred embodiments of maps that include modified map 
information. In the embodiment shown in FIG. 24, map 
elements have been eliminated. Recall that fourth map 
element 2312 and third map element 2310 have previously 
been selected for modification. In the embodiment shown in 
FIG. 24, one of the map elements, namely third map 
element 2310, has been eliminated and second map feature 
2308 is represented only by fourth map element 2312. 
0194 FIG. 25 is a schematic diagram of another pre 
ferred embodiment of a map with modified map informa 
tion. In this embodiment, map elements have been com 
bined. Third map element 2310 and fourth map element 
2312 have been combined to form second combined map 
feature 2504. Second combined map feature 2504 can be 
formed using the coordinates associated with both third map 
element 2310 and fourth map element 2312. In some cases, 
this combination of map elements and coordinates will result 
in a wider or thicker graphical representation of Second 
combined map feature 2504, as shown in FIG. 25. 
0195 Returning to FIG. 27, after the modification has 
been made in step 2706, the process moves on to step 2708. 
In this Step, the proceSS determines if there are any addi 
tional pairs of map elements that need to be compared. If 
there are map element pairs remaining, then the proceSS 
moves on to step 2710, where the next pair of map elements 
is Selected. If there are no additional map elements left to 
compare, then processing associated with Step 2610 is 
completed and step 2610 is exited in step 2712. 
0196. In this example, because there are many other pairs 
of map elements remaining, the next pair of map elements 
is selected in step 2710. Because fourth map element 2312 
and third map element 2310 have already been selected, the 
fourth map element 2312 is then paired with first map 
element 2304. The process moves to step 2704 where the 
process determines if the map elements should be modified. 
0197) Preferably, as disclosed above, the two factors, 
legibility and the extent of adjacency are considered. Apply 
ing the first factor, legibility, the process would determine if 
fourth map element 2312 and first map element 2304 would 
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be separately legible given a particular Set of conditions. 
Those conditions would be things like display characteristics 
and Scale of map, as disclosed above. In this case, fourth 
map element 2312 and first map element 2304 would be 
separately legible. This can be seen in FIG. 24. Although 
FIG. 24 is a schematic diagram of a preferred embodiment 
of map 2402 that includes modified information, map 2402 
also shows, Schematically, a map having an example of 
reduced size and resolution. In FIG. 24, a representation of 
first map feature 2302 and a representation of Second map 
feature 2308 are separately visible. Because fourth map 
element 2312 is a part of second map feature 2308 and 
because first map element 2304 is a part of first map feature 
2302, it can be assumed that fourth map element 2312 and 
first map element 2304 would be separately visible. Thus, 
the first factor, legibility, would weigh against a modifica 
tion. 

0198 The second factor, the extent of adjacency is also 
considered in a preferred embodiment. Fourth map element 
2312 and first map element 2304 meet at an intersection. 
This intersection is between segments K3 and K4 of first 
map element 2304 and segments N4 and N5 of fourth map 
element 2312. This interSection represents the only instance 
where first map element 2304 and fourth map element 2312 
are adjacent to one another. For every other portion, the two 
map elements are not adjacent to one another. The proceSS 
will recognize that the two map elements are only adjacent 
to one another for a relatively small portion of their overall 
length. Because of the relative lack of adjacently, and 
because the two map elements are not adjacent to one 
another for their entire length, this factor would weigh 
against a modification. 

0199. In this example, both factors weigh against a modi 
fication in decision step 2704, and no modification would be 
made. From this Step, the process would proceed to Step 
2708 and determine if this is the last pair of map elements 
that needs to be compared or analyzed. Since there are still 
other remaining pairs of map elements that need to be 
considered, the process would move to step 2710, where the 
next pair of map elements would be Selected. This proceSS 
would continue until all of the remaining pairs of map 
elements have been considered for modification. 

0200. After all of the pairs of map elements have been 
considered, the process moves to step 2712, where step 2610 
is exited and the process returns to step 2612 in FIG. 26. In 
Step 2612, the proceSS determines whether the last map 
region has been analyzed. Recall that Step 2612 is associated 
with the optional divide map step 2606. If the option to 
divide the map is not used, then the process would end in 
Step 2614 after the Step of modifying Selected map elements 
2610 has been completed. In those cases where the map has 
been divided, and there are additional remaining map 
regions, the process would move to Step 2614, where the 
next map region is Selected. From there, the proceSS would 
move to step 2608 after the next map region has been 
Selected. This process would continue until all of the map 
regions have been analyzed. 

0201 It is important to note that the term “map,” used 
here and throughout this disclosure, does not necessarily 
mean an actual, drawn or rendered map. The term “map' 
also refers to information associated with a particular map. 
In many embodiments, Service provider does not actually 
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draw or render a map prior to Sending information related to 
the map to OBU 500 (see FIG. 5). Service provider 108 
assembles the necessary information and sends this infor 
mation to OBU 500. 

0202) In some embodiments, a service provider can vary 
the amount of information sent to an OBU. The amount of 
information Sent can be varied in different ways. In Some 
cases, the type or forms of content that is Sent can be varied. 
In other cases, the level of detail can be varied. 
0203 This can be done for different reasons. In some 
cases, a user has Selected a certain quantity or quality of 
information. In other cases, a Service provider varies the 
amount of information Sent to accommodate limitations in 
bandwidth or the ability of a network to reliably deliver 
information to an OBU. 

0204 Another feature varies the level of detail of navi 
gation information based on location and proximity to a 
route. That feature is disclosed in connection with FIGS. 
16-18 and the accompanying description. In contrast to that 
feature, this feature is related to an overall level of detail that 
is applied to an entire class or form of information. 
0205 Referring to FIGS. 1, 5 and 15, this information 
varying proceSS is preferably conducted by Service provider 
108 in step 510. This process 1510, where service provider 
108 varies the information sent, is shown in FIG. 15. Like 
the other processes shown in FIG. 15, this process is 
optional and need not be used in all embodiments. Further 
more, like the other processes shown in FIG. 15, the order 
in which this proceSS is performed in relation to the other 
processes can be changed to Suit particular needs or to 
enhance efficiency. 
0206 FIG. 28 is a flow diagram of a preferred embodi 
ment of process 1510 for varying the amount of information 
sent by service provider 108. This process begins by receiv 
ing content preferences in step 2802. Preferably, both con 
tent mode information 2814 and content settings 2812 are 
received. However, in Some embodiments, only one of these 
is received. 

0207 FIG. 29 is an enlarged view of content settings 
2812. Content selector 2912 selects from one or more 
different types of content. In the embodiment shown in FIG. 
29, four different forms or types of content are available, 
including navigation information 2902, traffic information 
2904, weather information 2906, and other forms of infor 
mation 2908. Other forms of information 2908 can include 
news and media, music, or any other type of information that 
is different than navigation, traffic or weather information. 
Content selection 2912 records or retains information related 
to the Selected forms of content. 

0208. In some embodiments, users select the forms of 
content they wish to receive and their Selections are retained 
by content selector 2912. In other embodiments, a user's 
content selection is managed by service provider 108. In 
these embodiments, service provider 108 may limit the 
available choices due to the type of equipment associated 
with the user. This is Sometimes done because the user's 
equipment is incapable of receiving or processing a certain 
kind of information. Service provider 108 can also manage 
the choices available to different users based on their Sub 
Scription. In these embodiments, different Subscription lev 
els permit users to gain access to different forms of infor 
mation. 
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0209 FIG. 30 is a schematic diagram of a preferred 
embodiment of content mode 2814. One aspect of content 
mode 2814 is related to bandwidth, network capabilities, and 
the ability of service provider 108 to communicate with an 
OBU. Different networks can provide different transmission 
Speeds and these transmission Speeds can also vary under 
different circumstances. There are a myriad of factors that 
can affect the performance of a network, one important 
factor is an OBU's position with respect to various network 
resources. Other factors include Signal Strength, whether the 
OBU is roaming or not, and the kind of cellular or wireless 
Standard employed, for example, 2G, 3G, 4G, analog or 
802.11x. Any of these factors can affect the overall trans 
mission capability between service provider 108 and an 
OBU. In some embodiments, information related to these 
various factors are used to estimate available bandwidth and 
in other embodiments, the available bandwidth is deter 
mined by experimentation and feedback from the network. 
Regardless of which method is used to determine or estimate 
bandwidth, this information is stored as bandwidth infor 
mation 3004. 

0210 Another aspect of content mode 2814 is user pref 
erence 3002. Users can select the amount of bandwidth 
and/or content they wish to receive. In Some cases, user 
preference 3002 can be characterized in relative levels. 
There can be one, two or many different levels. In one 
embodiment, user preference 3002 includes three levels, a 
high, medium and low level. Given these three choices, 
users can Select one of the levels and this selection is stored 
as user preference 3002. 

0211. In some embodiments, these different levels are 
asSociated with a Subscription level So that users who pay for 
a higher Subscription level can Select a higher bandwidth 
level. Also, in Some cases, wireleSS network providers may 
charge higher fees for access to higher bandwidth. In these 
cases, users may want to limit their bandwidth to avoid 
paying higher fees for wireleSS network acceSS and usage. 
Users can also select different bandwidth levels under dif 
ferent conditions. For example, users can Select a high 
bandwidth level while OBU is "in network,” and select a 
different bandwidth level, for example low or medium, when 
OBU is out of network or roaming. 

0212 Information associated with user preference 3002 
and information associated with bandwidth information 
3004 is retrieved and a detail mode is determined in step 
3006. Preferably, both user preference information 3002 and 
bandwidth information 3004 is used to determine detail 
mode 3006. However, bandwidth information 3004 may 
limit user preference 3002. For example, a user may select 
a high level of bandwidth, but if that level of bandwidth is 
not available due to network limitations or because there is 
no wireleSS network available that can Support the Selected 
bandwidth level, then determine detail mode step 3006 
selects the highest available bandwidth in that situation. In 
Some embodiments, determine detail mode 3006 prepares 
information related to the bandwidth limitations to notify the 
user of the limited bandwidth. This bandwidth limitation 
information can be sent to the user. 

0213 Content settings information 2812 and content 
mode information 2814 can be used to determine a user's 
content preferences in step 2802. In some embodiments, 
content Settings information 2812 is used to determine a 
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user's content preferences, in other embodiments, content 
mode information 2814 is used. And in still other embodi 
ments, both content Settings information 2812 and content 
mode information 2814 are used to determine a user's 
content preferences in step 2802. 

0214. In one embodiment, content settings information 
2812 is used to determine what kinds of content a user has 
Selected, and content mode information 2814 is used to 
determine the level of detail and/or the amount of content 
available to a user. The amount of content can be limited by 
a user's Selection, Subscription level or the bandwidth avail 
able to the user at a certain time, as disclosed above. 

0215. After a user's content preferences have been deter 
mined in Step 2802, navigation and/or map information is 
prepared in step 2804. Preferably, navigation information 
can be prepared with two or more levels of detail. Preferably, 
each of these different levels of detail can be represented by 
different amounts of digital information. For example, navi 
gation information having a first level of detail includes 
more detailed information than navigation information hav 
ing a Second level of detail. Consequently, navigation infor 
mation having a first level of detail includes more content 
and requires more digital information. In Some embodi 
ments, navigation information having a Second level of 
detail requires very little digital information. In Some 
embodiments, this second level of detail includes text but 
does not include graphics. Some embodiments include navi 
gation information that has a third intermediate level of 
detail. 

0216 FIGS. 31 to 33 are schematic diagrams of preferred 
embodiments of navigation information. FIG. 31 is a pre 
ferred embodiment of high detail navigation information, 
FIG. 32 is a preferred embodiment of medium detail navi 
gation information and FIG. 33 is a preferred embodiment 
of low detail navigation information. 
0217 FIG. 31 is a schematic diagram of information 
displayed by display 326 (see FIG. 3) and includes map 
3102 in first region 3104 and second region 3106 that 
includes text. First region 3104 and second region 3106 are 
displayed by display 326. Map 3102 includes highly detailed 
navigation information. In Some embodiments, map 3102 
includes full information, meaning that map 3102 includes 
all of the information service provider 108 (see FIG. 1) is 
capable of providing. In other embodiments, map 3102 
includes less than full information. 

0218 Map 3102 includes route 3108 and indicia 3110 
asSociated with a motor vehicle. In a preferred embodiment, 
indicia 3110 is associated the motor vehicle 100 (see FIG. 
1) in which map 3102 is displayed. In other words, indicia 
3110 is used to represent the current position of motor 
vehicle 100 on map 3102. Map 3102 also includes several 
primary roads 3112 and several secondary roads 3114. In the 
example, shown in FIG. 31, map 3102 includes highly 
detailed navigation information and all or most of the 
available navigation information is shown in map 3102. 

0219 FIG. 32 is a schematic diagram of information 
displayed by display 326 (see FIG. 3) and includes map 
3202 in first region 3204 and text in second region 3206. 
Map 3202 includes an intermediate amount of detail. Map 
3202 includes indicia 3110, route 3108 and major roads 
3112, like map 3102. However, map 3202 does not include 
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Some navigation information that is provided with map 
3102. Any items of navigation information can be omitted, 
but in the example shown in FIG. 32, secondary roads are 
omitted. The resulting map 3202 can be represented using 
less digital information than map 3102. In a preferred 
embodiment, no route information is ever omitted. 

0220 FIG. 33 is a schematic diagram of information 
displayed by display 326 (see FIG. 3) and includes first 
region 3302 and text in second region 3304. In this embodi 
ment, navigation information is provided in text 3306 in first 
region 3302. Preferably, text 3306 provides driving direc 
tions that correspond to route 3108 in map 3202 and map 
3102. While some embodiments can include some graphics 
along with text 3306 directions, it is preferred that only text 
3306 is provided and that graphics are not sent by service 
provider 108 to the OBU. Because this embodiment pro 
vides text-based directions, navigation information of this 
embodiment can be represented using even leSS digital 
information than map 3202. 
0221) In some embodiments, traffic information can be 
provided. This is an option and need not be provided. In 
other words, some embodiments provide traffic information 
while others do not. AS disclosed above, navigation infor 
mation can be provided in different amounts of detail. Traffic 
information can be provided regardless of the level of detail 
of the navigation information. Additionally, traffic informa 
tion content can be adjusted to correspond with the level of 
detail of the navigation information. The level of detail of 
traffic information can also be independent from the level of 
detail of the navigation information, and traffic information 
can have a different level of detail than navigation informa 
tion. 

0222 Referring to FIG. 32, traffic information can be 
provided in first region 3104 or second region 3106. Pref 
erably, traffic information is in the form of Streaming text 
just above second region 3106. Traffic information can 
include all traffic information for a particular geographic 
region, traffic information along a particular route or along 
a Selected route. 

0223 Traffic information can appear in any desired loca 
tion. FIG. 32 shows a preferred location for traffic infor 
mation 3220. In the embodiment shown in FIG. 32, traffic 
information 3220 appears as Scrolling text near the bottom 
of first region 3204. Although traffic information 3320 is 
only shown in connection with intermediate detail map 
3202, traffic information 3220 can be provided with any map 
having any level of detail including map 3102 and map 
3302, for example. 

0224. In step 2806 traffic information can be prepared. 
Like other Steps, this is an optional Step and need not be 
performed. Traffic information can be gathered by Service 
provider 108, sent to service provider 108 or produced by 
service provider 108. Regardless of how the traffic infor 
mation is ultimately obtained, traffic information is prefer 
ably prepared as a stream of information. This stream can 
include text, Symbols and/or graphics. 
0225 Preferably, the frequency of traffic information 
updates is related to the different levels of detail. Generally, 
if a high level of detail has been selected for traffic infor 
mation, then frequent updates are Sent by Service provider 
108. Conversely, if a low level of detail has been selected for 
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traffic information, then leSS frequent updates are Sent by 
service provider 108. In some embodiments, the level of 
detail of traffic information corresponds with the level of 
detail of the navigation information. However, in other 
embodiments, it is possible to select a level of detail for 
traffic information that is different than the level of detail of 
the navigation information. 

0226 Returning to FIG. 28, in step 2808, other informa 
tion can be prepared. Like other Steps, this step is optional 
and need not be performed. In this Step, any desired infor 
mation can be sent by service provider 108. One example of 
another kind of information that can be sent includes 
weather information. 

0227 Weather information can be displayed in any 
desired location. Preferably, however, weather information 
is displayed along with traffic information. Referring to 
FIG. 32, weather information 3222 is displayed as stream 
ing text along with traffic information 3220. Preferably, 
weather information is streamed with traffic information and 
can appear at the end of traffic information 3220. Weather 
information can be provided regardless of the level of detail 
of the associated map. Although weather information 3322 
is only shown in connection with intermediate detail map 
3202, weather information 3222 can be provided with any 
map having any level of detail including map 3102 and map 
3302, for example. 
0228. Returning to FIG. 28, dummy data can be prepared 
in step 2810. Like other steps, this step is optional and need 
not be performed. Referring to FIG. 1, dummy data refers 
to information that is sent by either service provider 108 or 
an OBU associated with motor vehicle 100. Dummy data is 
data that is sent to maintain a connection between the OBU 
associated with motor vehicle 100 and service provider 108. 
0229. In some instances, wireless network 106 manages 
communications between parties that use wireleSS network 
106 to communicate with one another. In Some cases, 
wireless network 106 will attempt to conserve network 
resources by terminating communications Sessions that 
appear to be idle or completed. These communications 
networks monitor the activity of a connection between two 
parties. If there is no activity for a predetermined period of 
time, wireless network 106 will assume that the communi 
cations Session has been completed and for Some reason, the 
connection between the two parties was not properly termi 
nated. Based on this assumption, and to conserve network 
resources, wireleSS network 106 may terminate the connec 
tion between the two parties if there is perceived inactivity 
for the predetermined period of time. 

0230. If the connection between the OBU in motor 
vehicle 100 and service provider 108 is terminated, the 
connection must be reestablished in order for those two 
Systems to communicate with one another. Generally, it 
takes time for the two Systems to reestablish communica 
tions through wireless network 106. Because of the operat 
ing context of the OBU-the OBU is generally located in a 
moving vehicle-this delay can Sometimes be unacceptably 
long, and can adversely affect the performance of the OBU. 
0231. In order to prevent this time lag in establishing a 
connection, dummy data can be sent between Service pro 
vider 108 and the OBU. Either service provider 108 or OBU 
500 (see FIG. 5) can send dummy data. In some embodi 
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ments, both service provider 108 and OBU500 send dummy 
data, in others only one of those Systems Sends dummy data. 
0232 Preferably, the transmission of dummy data is 
timed So that wireleSS network 106 assumes a communica 
tions Session is in progreSS and does not, on its own 
initiative, terminate the connection. This means that either 
service provider 108 or OBU 500 transmits data through 
wireless network 106 at certain time intervals. These time 
intervals are preferably Selected So that wireleSS network 
106 does not terminate the connection between service 
provider 108 and OBU 500. 
0233 Referring to FIG. 34, which is a schematic diagram 
of a time line of network activity, time line 3402 starts at an 
initial time T(0). Initial time T(0) can be any initial time, 
including the beginning of network activity, for example, 
when a connection is established between Service provider 
108 and the OBU, or the conclusion of network activity, as 
disclosed below. In any case, an initial time T(0) is consid 
ered. T(T) represents the time of termination. At this time, 
wireleSS network 106 is designed to terminate a connection 
between service provider 108 and OBU 500 due to per 
ceived inactivity. Preferably, a transmit data time T(D) is 
established. As shown in FIG. 34,T(D) is preferably before 
time of termination T(T). The time between initial time T(0) 
and transmit data time T(D) is defined as waiting time T(W). 
0234. In the embodiment shown in FIG. 34, if there is 
some kind of network activity during waiting time T(W), for 
example, data is sent from or to service provider 108, then 
initial time T(0) is set after that network activity has con 
cluded. However, if there is no network activity during 
waiting time T(W), then transmit data time T(D) occurs and 
dummy data is sent through network 106. T(D) preferably 
occurs before time of termination T(T) so that wireless 
network 106 does not have an opportunity to terminate the 
connection between service provider 108 and OBU 500. 
0235. As shown in FIG. 34, transmit data time T(D) can 
be placed a certain time, referred to as accommodation time 
T(A) before time of termination T(T). Accommodation time 
T(A) provides time for any possible delays in Sending the 
dummy data. Preferably dummy data is ignored and has no 
effect on the receiving party. 
0236 Some embodiments include provisions for process 
ing off route conditions. An off route condition is where a 
user has driven a vehicle off a predetermined route. This can 
occur when the user misses a turn or turns at the wrong 
interSection. 

0237 Referring to FIGS. 35-39, FIG. 35 is a schematic 
diagram of a preferred embodiment of display 326 showing 
a map 3502. FIGS. 35-39 show schematic diagrams of 
preferred embodiments of instances of an overall map (not 
shown). These instances show various portions of the overall 
map and show those portions of the overall map rendered at 
various scales or Zoom factors. While the term “map' is used 
for clarity, it should be kept in mind that the following maps 
in FIGS. 35-39 are actually instances or portions of an 
overall map. 
0238 Map 3502 includes indicia 3504 representing a 
motor vehicle. Preferably, map 3502 is displayed within the 
motor vehicle represented by indicia 3504. Map 3502 
includes a route 3506. Route 3506 includes first Street 3508 
and Second Street 3510. FIG. 35 shows indicia 3504 at the 
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intersection 3512 of first Street 3508 and Second Street 3510. 
According to route 3506, the driver is supposed to proceed 
eastward on first street 3508 and then turn left, heading 
northward, on second street 3510. Thus, the driver is Sup 
posed to turn left at this intersection 3512. 
0239 FIG. 36 is a schematic diagram of a preferred 
embodiment of a map 3602. Map 3602 shows the position 
of indicia 3504 after the associated motor vehicle missed the 
left turn at intersection 3512. After failing to turn left onto 
Second street 3510, the driver has continued eastward on first 
street 3508 causing indicia 3504 to be spaced from route 
3506. Because indicia 3504 is now significantly spaced from 
route 3506, the system may determine that the motor vehicle 
is in an off route condition. 

0240 The system can use many different kinds of meth 
ods to determine off route conditions. In Some embodiments, 
motor vehicle position information is compared with route 
information and any significant deviation from the route is 
considered an off route condition. Some embodiments 
include a tolerance where slight or insignificant differences 
between the motor vehicle position information and the 
route information are ignored. 
0241. In some embodiments, off route conditions are 
determined by OBU 500 (see FIG. 5) and in other embodi 
ments, off route conditions are determined by Service pro 
vider 108 (see FIG. 2). In those embodiments where off 
route conditions are determined by service provider 108, 
motor vehicle position information can be sent by OBU 500 
to service provider 108. In some embodiments, this motor 
vehicle position information can include GPS information. 
0242 Preferably, indicia 3504 remains at a location that 
is relatively fixed with display 326 while the map scrolls to 
simulate motion of indicia 3504 with respect to the map. 
Usually a generally central location on display 326 is 
Selected for indicia 3504, however, Some embodiments 
place indicia 3504 in a different location. 
0243 Map 3702 shown in FIG. 37, indicia 3504 has 
moved further away from route 3506 and route 3506 is no 
longer visible in FIG. 37. In this condition, route 3506 
cannot be seen and this can make it difficult for the driver to 
find and return to route 3506. Because of this difficulty, and 
because it is desirable to keep route 3506 and indicia 3504 
Visible, Some embodiments include provisions to maintain 
indicia 3504 and route 3506 visible on display 326. In some 
embodiments, these provisions can include a modification of 
Some kind. 

0244. In one embodiment, the scale of the map is altered 
So that the indicia and the route remain visible on one Screen. 
An example of this feature is shown in FIG. 38. As shown 
in FIG. 38, map 3802 has a different scale than map 3702. 
The Scale is Such that items appear Smaller but a larger 
portion of the Overall map is visible. In colloquial terms, 
map 3802 has been “Zoomed out” relative to map 3702. 
0245 Although any scale or Zoom factor can be selected, 
preferably, a Scale or Zoom factor is Selected So that both 
route 3506 and indicia 3504 are visible when map 3802 is 
rendered on display 326. Compare FIGS. 37 and 38. In 
FIG. 37, 

0246 Also, the scale or Zoom factor can be dynamic and 
change as indicia 3504 moves relative to route 3506. As 



US 2005/0261829 A1 

indicia 3504 moves further away from route 3506, the scale 
or Zoom factor is increased, meaning the perspective of the 
map can be further Zoomed out and a larger portion of the 
overall map displayed. 
0247. It is also preferred that the reverse occurs. As 
indicia 3504 moves closer to route 3506, the scale or Zoom 
factor is decreased and perspective of the map is Zoomed in. 
Preferably, this continues until the scale or Zoom factor 
returns to its original condition. 
0248. In another embodiment, a modification is made to 
the position of the indicia so that both the indicia and the 
route are visible at the same time on a one Screen. Recall that 
preferably, indicia 3504 remains at a generally central loca 
tion that is relatively fixed with display 326 while the map 
scrolls to simulate motion of indicia 3504 with respect to the 
map. In this embodiment, indicia 3504 moves from its 
generally fixed position. 
0249 FIG. 39 is a schematic diagram of a preferred 
embodiment of map 3902. In this embodiment, indicia 3504 
has been moved from its generally central location to a 
different location. This can be observed by comparing 
FIGS. 36 and 39. Compare also FIGS. 37 and 39. FIGS. 
37 and 39 are rendered in substantially similar scale. How 
ever, because indicia 3504 in map 3702 of FIG. 37 is 
retained in a central position, route 3506 is not visible. 
Turning to FIG. 39, in this embodiment, indicia 3504 has 
been moved from its fixed central position on map 3902. By 
doing this, both route 3506 and indicia 3504 are visible on 
map 3902. Preferably, as indicia 3504 returns to route 3506, 
it eventually again assumes a central position on map 3902. 
0250 FIG. 40 is a flow diagram of a preferred embodi 
ment of a method for processing off route conditions. The 
process can begin in step 4002 where an off route condition 
is detected. This off route condition can be detected by OBU 
500 or by service provider 108. Off route conditions can be 
detected by determining a difference between a motor vehi 
cle's position and route 3506. In some embodiments, where 
service provider 108 determines off route conditions, motor 
vehicle position information can be sent to Service provider 
108 by OBU 500. This position information can include 
GPS information collected by OBU 500. 
0251 Re-route information refers to information, driving 
directions and other assistance that can be provided after an 
off route condition has been detected. Re-route mode refers 
to a protocol, procedure or proceSS for providing re-route 
information. Some embodiments use a single, pre-deter 
mined re-route mode while other embodiments Support 
multiple re-route modes. In a preferred embodiment, mul 
tiple re-route modes are available. In step 4004 information 
related to a re-route mode is retrieved. Preferably, three 
possible re-route modes are available: auto, inquire and 
manual. In step 4004 information related to a selection of 
one of these re-route modes is retrieved. After re-route mode 
information has been retrieved, the process continues down 
the selected branch. 

0252) Step 4004 can occur before step 4002 in some 
embodiments. In those embodiments, re-route mode infor 
mation is Stored and the process waits for a detected off route 
condition. After the off route condition is detected, the 
proceSS proceeds to the desired off route mode branch. 
0253) In step 4006, the process enters an automatic mode. 
In auto mode, the process automatically provides re-route 
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information without further user participation. In embodi 
ments where the off route condition is determined by OBU 
500, it is preferred that OBU 500 send a request to service 
provider 108 to prepare and send re-route information. In 
embodiments where the off route condition is determined by 
service provider 108, it is preferred that re-route information 
is prepared and sent by service provider 108 to OBU 500 
after the off route condition has been determined. Details 
regarding the preparation of re-route information are dis 
closed in connection with step 4012. 
0254 The process enters an inquire mode in step 4008. In 
this mode, the proceSS does not automatically provide re 
route information, but instead waits for instructions from a 
user. In Step 4014, a query is sent to the user. This query asks 
the user if re-route information is needed or desired. In Some 
embodiments, information related to the off route condition 
is provided to the user. In Some cases, this information can 
be in the form of an alert or notice either visual or audible, 
that the motor vehicle is off route. 

0255. After the query is sent to the user, the process 
moves on to step 4016 where the process waits for re-route 
instructions from the user. If the user requests re-route 
information, then the process proceeds to Step 4012, where 
re-route information is prepared. If the user does not request 
re-route information, then the process goes to step 4018 
where the process does not provide re-route information. 
0256 Returning to step 4004, if a manual mode is 
selected, the process enters manual mode in step 4010. In 
manual mode, the process Simply waits for a request for 
re-route information. Some users may find queries and 
requests for instructions distracting or annoying, So in 
manual mode, no query or request for instructions is made 
to the user. 

0257 Manual mode goes directly to step 4016 where a 
request in Step 4016 the process waits for a request for 
re-route information. AS disclosed above, if a request is 
made, then the process proceeds to Step 4012 where re-route 
information is prepared. If no request is made, then the 
process moves on to step 4018 where no re-route informa 
tion is provided. 

0258. In some embodiments, step 4016 can also include 
a timeout feature. The timeout feature waits a predetermined 
period of time, and after that time, if no Selection or request 
is received from the user, the process assumes that no 
request for re-route information has been made. In Some 
embodiments, this timeout can be accompanied by an alert, 
either audible or visual, notifying the user that the System 
has assumed no re-route information is desired and/or no 
re-route information will be provided. 
0259. In step 4012 re-route information is prepared. 
Although this re-route information can be prepared in any 
Suitable way, a preferred method for preparing re-route 
information is disclosed below. 

0260. In 4014 service provider 108 sends an inquiry to 
the OBU to determine if re-route information is desired. 

0261 FIG. 41 is an enlarged view of step 4012, where 
re-route information is prepared. FIG. 41 includes a sche 
matic diagram of a System for preparing re-route informa 
tion. Preferably, one or more factors are considered when 
preparing re-route information. In Some embodiments, mul 
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tiple factors are considered when preparing re-route infor 
mation. In the preferred embodiment shown in FIG. 41, four 
factors are considered when re-route information is pre 
pared. However, there are other embodiments that consider 
one or Several of the following factors. 
0262 The first factor is total driving distance to destina 
tion 4102. This factor considers the total driving distance to 
the destination from the current off route location. This 
factor can consider the total driving distance for each of the 
various re-route possibilities. In Some cases, proposed re 
routes do not return to the original route, while in other 
cases, the proposed re-route does return to the original route. 
In cases where the proposed re-route returns to the original 
route, the re-route may or may not return to the exact point 
of departure. In other words, there can be re-routes that 
return to a different location along the original route than the 
point of departure. A user can Select a minimum total driving 
distance to the destination from the present off route loca 
tion. 

0263. The second factor is driving distance to route 4104. 
In this factor, total driving distances from the current off 
route location to the original route are considered. Like the 
first factor, proposed re-routes may or may not return to the 
exact point of departure. In other words, there can be 
re-routes that return to a different location along the original 
route than the point of departure. A user can Select a 
minimum total driving distance to the original from the 
present off route location. 
0264. The third factor is simplicity of re-route directions 
4106. In this factor, the simplicity or complexity of a 
proposed re-route is considered. This factor can consider the 
total number of turns, avoiding turns that are difficult to See, 
avoiding roads that are difficult or confusing to navigate, for 
example, roads with express and local lanes, and other 
unconventional or confusing situations. 
0265). The fourth factor is user preferences 4108. In this 
factor, any preset or received user preferences are consid 
ered. Some user preferences include: avoid highways, Sim 
plicity level, travel time to destination, travel time to route, 
avoid traffic lights, avoid left turns, and any other user 
preference. 
0266. As disclosed above, one, several or all of the 
factors can be used to prepare re-route directions. In a 
preferred embodiment, all of the factors are used to prepare 
re-route directions and information in step 4110. It is also 
possible to vary the weight accorded to each of the factors. 
For example, Some users always want the shortest distance 
to the destination. In this case, first factor 4102 may be 
weighed at 100% while all of the other factors would be 
weighted at 0%. Some users may prefer a relatively short but 
Simple return to the original route. In this case, first factor 
4102 may be weighed at 0%, second factor 4104 may be 
weighed at 70%, third factor 4106 may be weighed at 20%, 
and user preferences may be weighed at 10%. All of these 
factors would be considered in analyzing all of the various 
re-route possibilities. 
0267. After re-route information is prepared in step 4110, 
the re-route information is preferably displayed on display 
326. In those embodiments where re-route information is 
prepared in a separate location from OBU 500, re-route 
information is sent to OBU 500 after it is prepared in step 
4110. 
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0268 Some embodiments include provisions to enhance 
the interaction between a user and an OBU. While these 
features are adaptable to any navigation System, they are 
particularly useful when used in conjunction with the 
present System. 

0269 Referring to FIG. 5, the following features gener 
ally occur in OBU 500. Specifically, in some embodiments, 
these features are associated with step 520 where output to 
a user is provided and users interact with OBU 500. 
0270. Referring to FIGS. 3, 5 and 42, FIG. 42 is a 
Schematic diagram of a preferred embodiment of display 
326. In this embodiment, display 326 is configured to 
display map 4202. Display 326 is associated with OBU 500, 
which includes an input port 328. As disclosed above, input 
port 328 is configured to receive input information from a 
USC. 

0271 Map 4202 preferably includes an indicia. Any 
desired indicia can be used, and many different types of 
indicia can be provided. Preferably a controllable indicia 
4214 is provided for use with map 4202. Controllable indicia 
4214 is also preferably displayed on map 4202. 

0272 Controllable indicia 4214 can include controls and 
positioning features that can be used to move controllable 
indicia 4214 about map 4202. In some embodiments, con 
trollable indicia 4214 is controlled and moved in response to 
inputs received by input port 328. In one embodiment, 
controllable indicia 4214 is moved by pressing a series of 
buttons associated with central unit 302. These buttons can 
be disposed on central unit 302 or elsewhere. Preferably, 
inputs from these buttons are received by input port 328 
regardless of where the buttons are located. It is also 
preferred that inputs from the buttons are each asSociated 
with a predetermined direction. 

0273 Some embodiments include a touch screen and 
controllable indicia 4214 is moved by interacting with the 
touch screen. Preferably, controllable indicia 4214 includes 
at least one associated on Screen control. In the exemplary 
embodiment shown in FIGS. 42 and 44, controllable indicia 
4214 includes frame 4402 and directional icons 4404. The 
exemplary embodiment includes eight (8) directional icons 
corresponding to eight predetermined directions. In the 
exemplary embodiment, the predetermined directions cor 
respond to the following compass directions: North, North 
East, East, South East, South, South West, West, and North 
West. 

0274 Preferably, directional icons 4404 are displayed on 
a touch screen along with frame 4402. Preferably, control 
lable indicia 4214 is moved by touching one of the eight 
directional icons 4404. For example, in an exemplary 
embodiment, the North icon would be touched to move 
controllable indicia 4214 in a northern direction. Touching 
other directional icons 4404 would move controllable indi 
cia 4214 in the corresponding direction. 

0275. In some embodiments, the motion and position of 
controllable indicia 4214 is limited. This can be done to 
retain controllable indicia 4214 within in predetermined 
boundary or within a boundary of some kind. 

0276 Referring to FIG. 42, map 4202 includes first 
region 4206 and second region 4204. First region 4206 
encompasses route 4208, and second region 4204 is dis 



US 2005/0261829 A1 

posed outward of first region 4206 with respect to route 
4208. Route 4208 includes a starting point 4210 and a 
destination point 4212. 
0277 Preferably, first region 4206 includes navigation 
information having a first level of detail and Second region 
4204 includes navigation information having a Second level 
of detail. Preferably, the first level of detail is greater than 
the Second level of detail, and in Some embodiments, Second 
region 4204 includes no navigation information. In the 
embodiment shown in FIG. 42, controllable indicia 4214 is 
disposed in a first position 4216 near route 4208 and within 
first region 4206. In this embodiment, controllable indicia 
4214 is retained within first region 4206. To accomplish this, 
controllable indicia 4214 is not permitted to move beyond 
first region 4206. In other words, controllable indicia 4214 
may not croSS the boundary Separating first region 4206 with 
second region 4204. 

0278 Consider a situation where a user wants to move 
controllable indicia 4214 in a North Westerly direction. 
Controllable indicia 4214 is moved to second position 4218 
where it is near a boundary between first region 4206 and 
Second region 4204. At this point, because the System has 
determined that controllable indicia 4214 is not permitted to 
leave first region 4206, the system will not allow control 
lable indicia 4214 to move into second region 4204. Thus, 
controllable indicia 4214 would not be permitted to move to 
third position 4220 in this embodiment. 
0279 Restricting the motion and position of controllable 
indicia 4214 can be done for many different reasons. In some 
cases, Second region 4204 does not include navigation 
information and moving controllable indicia 4214 into Sec 
ond region 4204 would not yield any additional navigation 
information. In Some embodiments, moving controllable 
indicia 4214 into second region 4204 acts to request addi 
tional navigation information from service provider 108. In 
Some cases, this request of additional navigation information 
may not be desirable or feasible. 
0280 For example, consider a situation where OBU 500 

is unable to establish communications with any wireleSS 
network. In this example, even if a request were made for 
additional information, service provider 108 would not 
receive the request and could not reply. Another example is 
where a user wants to avoid receiving navigation informa 
tion beyond that of first region 4206. In this example, the 
user might have a Subscription level that permits retrieval of 
navigation information associated with first region 4206 but 
charges additional amounts for retrieval of navigation infor 
mation associated with Second region 4204. In this example, 
the user may want to limit the motion and position of 
controllable indicia 4214 to avoid entering into second 
region 4204. 

0281. Some embodiments include provisions to assist the 
user in moving a controllable indicia. These provisions can 
include accepting imperfect or inaccurate commands to 
move the controllable indicia. 

0282 FIG. 43 is a schematic diagram of a preferred 
embodiment of controllable indicia 4214 on route 4208. In 
this embodiment, controllable indicia 4214 is disposed on a 
local position 4302 in route 4208. Like other embodiments, 
route 4208 includes a starting point 4210 and a destination 
4212. 
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0283 FIG. 44 is an enlarged view of controllable indicia 
4214 in local position 4302. In embodiments that assist the 
user in moving controllable indicia 4214, imperfect or 
inaccurate commands may be accepted. At local position 
4302, route 4208 includes a local direction towards the 
destination 4406 and a local direction towards the starting 
point 4408. In some cases, these directions can be local 
tangential directions towards destination 4212 or starting 
point 4210, respectively. 

0284. Rarely will a local direction correspond exactly 
with one of the preselected directions of directional icon 
4404. This means that it is unlikely that a local direction 
towards either the destination or the Starting point matches 
exactly with one of the directions of the directional icon 
4404. In the embodiment shown in FIGS. 43 and 44, local 
direction towards destination 4406 is not exactly East. 
However, East icon 4410 most closely aligns with local 
direction towards destination 4406 and East icon 4410 is 
considered to correspond to local direction towards desti 
nation 4406. 

0285 Generally, in order to move controllable indicia 
4214 towards destination 4212, the directional icon 4404 
corresponding to the local direction towards the destination 
4406 is pressed or touched. In the embodiment shown in 
FIGS. 43 and 44, the East icon 4410 is the directional icon 
4404 that generally corresponds with the local direction 
towards the destination 4406. 

0286. In this embodiment, however, other directional 
icons, besides the one that most closely corresponds to the 
local direction towards the destination 4406 can also be 
pressed or touched to move controllable indicia 4214 
towards destination 4212. Preferably, one or more adjacent 
directional icons can also be pressed and the System will Still 
move controllable indicia 4214 towards destination 4212. 

0287. In the embodiment shown in FIGS. 43 and 44, 
East icon 4410 most closely corresponds to local direction 
towards destination 4406. Directional icon 4404 includes 
directions that are adjacent to East icon 4410. A first adjacent 
direction, North East icon 4414, disposed counter-clockwise 
of East icon 4410 and a second adjacent direction, South 
East icon 4416, disposed clockwise of East icon 4410. In this 
embodiment, the System accepts the input of directions 
adjacent to the most closely corresponding direction and will 
move controllable indicia 4214 towards destination 4212 if 
the direction most closely corresponding to local direction 
towards destination 4406 is received (in this embodiment 
this would be East icon 4414) or if either adjacent prede 
termined direction is received (in this embodiment the 
adjacent predetermined directions would be North East icon 
4414 and South East icon 4416). 
0288 Similar features can be provided when moving 
controllable indicia 4214 towards starting point 4210. In this 
case, directional icon 4404 generally corresponding to the 
local direction towards the starting point 4408 is South West 
icon 4412. In addition to South West icon 4412, adjacent 
icons are also accepted and pressing those icons will also 
move controllable indicia 4214 towards starting point 4210. 
In the embodiment shown in FIGS. 43 and 44, correspond 
ing South West icon 4412 has a first adjacent icon South icon 
4418 disposed counter clockwise of South West icon 4412 
and a second adjacent icon West icon 4420 disposed clock 
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wise of it. In this embodiment, pressing any of those icons 
will move controllable indicia 4214 towards starting point 
4210. 

0289. Some embodiments include designated buttons to 
assist in moving the controllable indicia along a route. 
Preferred embodiments of these designated buttons can be 
seen in FIGS. 45 and 46. Controllable indicia 4214 includes 
destination direction button 4502 and start direction button 
4504. Preferably, these buttons are associated with control 
lable indicia 4214, and in an exemplary embodiment, these 
buttons are disposed on screen within frame 4402 of con 
trollable indicia 4214. Like other directional icons 4404, 
these buttons are preferably touchable on Screen and move 
with controllable indicia 4214. These buttons can also be 
disposed in a fixed location on the Screen. In operation, 
pressing destination direction button 4502 moves control 
lable indicia 4214 towards destination 4212 and pressing 
start direction button 4504 moves controllable indicia 4214 
towards starting point 4210. 
0290. In some embodiments, the orientation of these 
designated buttons can be altered. In Some cases, this is done 
to more closely align the designated button towards either 
the Starting point or the destination. This can also be done to 
more closely align the designated buttons with local direc 
tions towards either the Starting point or the destination. 
0291 An exemplary embodiment of this feature is shown 
in FIG. 46. In this embodiment, the orientation of start 
direction button 4602 has been altered. As shown in FIG. 
46, start direction button 4602 points in a generally west 
ward direction. In this case, west more closely aligns start 
direction button 4602 with a direction towards starting point 
4210. In some embodiments, the orientation of the desig 
nated buttons can change as controllable indicia progresses 
along route 4208. 
0292 Some embodiments include provisions that provide 
enlarged views of certain portions of a map. This is often 
done when approaching an interSection or a turn. An 
enlarged view of the area near the interSection or turn is 
displayed to assist and direct the user through the interSec 
tion or turn. In Some embodiments, however, this enlarged 
View is Suppressed. Suppressing the enlarged view can help 
to conserve the amount of information Sent by a Service 
provider to an OBU or help to conserve computing resources 
of the OBU. 

0293 FIG. 47 is a comparison showing a preferred 
embodiment of a suppressed enlarged view. Map 4702 is a 
relatively large Scale map, meaning a relatively large geo 
graphical area is shown in map 4702. Map 4704 is a 
relatively Smaller Scale map, meaning that map 4704 shows 
relatively leSS geographical area than map 4702. However, 
map 4704 shows indicia 4706 in a generally similar first 
position along route 4708 as map 4702. 
0294 Maps 4710 and 4712 are similar in scale as maps 
4702 and 4704, respectively. Both maps 4710 and 4712 
show indicia 4706 further along route 4708 in a second 
position as indicia 4706 is approaching a turn. 
0295). In some embodiments, an enlarged view 4714 is 
provided when indicia 4706 approaches a turn or other 
course altering situation. Enlarged view 4714 preferably 
provides a magnified view of an upcoming turn and can 
include directional arrows to assist the user. These visual 
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aids can assist in providing the user with Situational aware 
neSS and help to insure that the user make proper course 
altering maneuvers. However, in Some embodiments, 
enlarged view 4714 is suppressed. In the embodiment shown 
in FIG. 47, enlarged view 4714 is preferably suppressed 
when the scale of the map is such that details of the turn or 
other maneuver are visible and enlarged view 4714 does not 
Substantially enhance the Situational awareness of the user. 

0296 FIG. 48 is another comparison showing a preferred 
embodiment of a Suppressed enlarged view. In this embodi 
ment, the orientation of a map is used to determine if an 
enlarged view is suppressed or displayed. In FIG. 48 all of 
the maps 4802, 4804, 4806 and 4808 have a substantially 
similar scale, which is fairly large. The maps 4802, 4804, 
4806 and 4808 show a fairly large area. 

0297 Map 4802 shows indicia 4810 on a first position on 
route 4812. Map 4802 is oriented in such a way that indicia 
4810 is moving left to right. In this orientation, it can be 
confusing for a user to determine what turn to make to 
remain on route 4812. Because of this possible confusion, 
Some embodiments provide enlarged view 4814. Preferably, 
enlarged view 4814 is oriented in Such a way that a direc 
tional arrow associated with enlarged view 4814 corre 
sponds to the direction of travel of the motor vehicle. The 
user can glance at enlarged view 4814 and quickly determine 
which turn to make to remain on route 4812. 

0298 Comparing maps 4802 and 4804 with maps 4806 
and 4808, a criteria for suppressing enlarged view 4814 can 
be observed. Maps 4806 and 4808 are oriented in such a way 
that indicia 4810 is moving upwards. Orientation of maps 
4806 and 4808 are substantially similar to enlarged view 
4814. From this orientation, a user can glance at map 4806 
and quickly determine which turn to make to remain on 
route 4812. Because of the orientation of maps 4806 and 
4808, enlarged view 4814 provides little, if any, benefit in 
terms of Situational awareness. Because of this, enlarged 
View 4814 is preferably Suppressed in cases where a map, 
like maps 4806 and 4808, are oriented in a manner similar 
to that provided by an enlarged view. The Suppression of 
enlarged view 4814 generally does not adversely affect the 
legibility of the driving directions or the Situational aware 
ness of the user. As shown in FIG. 48, an enlarged view is 
preferably suppressed in map 4808, thus conserving the 
amount of information that must be sent by Service provider 
108 to OBU 500, if information related to the enlarged view 
is sent, or conserving the computing resources of OBU 500, 
if information related to the enlarged view is produced 
locally by OBU 500. 

0299 Each of the various components or features dis 
closed can be used alone or with other components or 
features. Each of the components or features can be consid 
ered discrete and independent building blockS. In Some 
cases, combinations of the components or features can be 
considered a discrete unit. 

0300 While various embodiments of the invention have 
been described, it will be apparent to those of ordinary skill 
in the art that may more embodiments and implementations 
are possible that are within the Scope of the invention. 
Accordingly, the invention is not to be restricted except in 
light of the attached claims and their equivalents. 
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What is claimed is: 
1. A System for displaying navigation information com 

prising: 
a display including a region, the region providing a visible 

portion of the display and displaying a map and an 
indicia, the indicia representing a motor vehicle; 

the System having a first condition wherein the indicia is 
on a route and wherein the indicia remains at a Sub 
Stantially fixed position with respect to the region; 

the System having a Second condition wherein the indicia 
is Spaced from the route and wherein a modification is 
made to keep the route and the indicia within the 
region. 

2. The System according to claim 1, wherein the modifi 
cation includes a change in Scale of the map. 

3. The System according to claim 2, wherein the Scale is 
increased to Show a larger geographical area as the indicia 
moves further away from the route. 

4. The System according to claim 2, wherein the Scale is 
decreased to show a Smaller geographical area as the indicia 
moves closer to the route. 

5. The System according to claim 2, wherein the Scale is 
returned to an original Scale when the indicia returns to the 
rOute. 

6. The System according to claim 1, wherein the modifi 
cation includes movement of the indicia from the fixed 
position. 

7. The system according to claim 6, wherein the indicia 
returns to the fixed position when the indicia returns to the 
rOute. 

8. A method for providing navigation information com 
prising the Steps of 

retrieving information related to a Selected re-route mode, 
Sensing an off route condition; and 
executing an off route process based on the Selected 

re-route mode and in response to the off route condi 
tion. 

9. The method according to claim 8, wherein re-route 
information is prepared if an automatic mode is the Selected 
re-route mode. 

10. The method according to claim 8, wherein a query is 
Sent if an inquire mode is the Selected re-route mode. 
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11. The method according to claim 10, wherein the query 
is configured to be sent to a user and asks the user if re-route 
information is needed. 

12. The method according to claim 11, wherein the 
re-route information is prepared if the user requests the 
re-route information. 

13. The method according to claim 11, wherein the 
re-route information is not prepared if the user does not 
request the re-route information. 

14. The method according to claim 8, wherein the method 
waits for a request for the re-route information if a manual 
mode is Selected as the re-route mode. 

15. The method according to claim 14, wherein the 
re-route information is prepared if the user requests the 
re-route information. 

16. The method according to claim 14, wherein the 
re-route information is not prepared if the user does not 
request the re-route information. 

17. A method for processing an off-route condition and 
providing re-route directions comprising the Steps of 

receiving information related to an off-route condition 
from an on board unit that is associated with a motor 
vehicle; 

receiving information related to the position of the motor 
vehicle; 

preparing re-route directions, and 

Sending the re-route directions to the on board unit. 
18. The method according to claim 17, wherein a distance 

to a destination is a factor that is considered in preparing the 
re-route directions. 

19. The method according to claim 17, wherein a distance 
to a route is a factor that is considered in preparing the 
re-route directions. 

20. The method according to claim 17, wherein simplicity 
of the re-route directions is a factor that is considered in 
preparing the re-route directions. 

21. The method according to claim 17, wherein a user 
preference is a factor that is considered in preparing the 
re-route directions. 


