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NAVIGATION DEVICE AND METHOD 

BACKGROUND OF THE INVENTION 

0001 Portable navigation devices (PNDs) including GPS 
(Global Positioning System) signal reception and processing 
means are well known and are widely employed as in-car 
navigation systems. In essence, modern PNDS comprise: 

0002 a processor, 
0003 memory (both volatile and non-volatile), 
0004 map data stored within said memory, 
0005 a software operating system and one or more 
additional programs executing thereon to control the 
functionality of the device and provide various features, 

0006 a GPS antenna by which satellite-broadcast sig 
nals including location data can be received and Subse 
quently processed to determine a current location of the 
device, 

0007 input and output means, examples including a 
visual display (which may be touch sensitive to allow for 
user input), one or more physical buttons to control 
on/off operation or other features of the device, a speaker 
for audible output, 

0008 one or more physical connectors by means of 
which power and optionally one or more data signals can 
be transmitted to and received from the device, and 

0009 optionally one or more wireless transmitters/re 
ceivers to allow communication over mobile telecom 
munications and other signal and data networks, for 
example Wi-Fi, Wi-Max GSM and the like. 

0010. The utility of the PND is manifested primarily in its 
ability to determine a route between start or current location 
and a destination, which can be input by a user of the com 
puting device, by any of a wide variety of different methods, 
for example by postcode, Street name and number, and pre 
viously stored well known, favourite or recently visited des 
tinations. Typically, the PND is enabled by software for com 
puting a “best” or “optimum route between the start and 
destination address locations from the map data. A “best” or 
“optimum route is determined on the basis of predetermined 
criteria and need not necessarily be the fastest or shortest 
route. The selection of the route along which to guide the 
driver can be very Sophisticated, and the selected route may 
take into account existing and predicted traffic and road con 
ditions, historical information about road speeds, and the 
driver's own preferences for the factors determining road 
choice. In addition, the device may continually monitor road 
and traffic conditions, and offer to or choose to change the 
route over which the remainder of the journey is to be made 
due to changed conditions. Real time traffic monitoring sys 
tems, based on various technologies (e.g. mobile phone calls, 
fixed cameras, GPS fleet tracking) are being used to identify 
traffic delays and to feed the information into notification 
systems. 
0011. The navigation device may typically be mounted on 
the dashboard of a vehicle, but may also be formed as part of 
an on-board computer of the vehicle or car radio. The navi 
gation device may also be (part of) a hand-held system, Such 
as a PDA (Personal Navigation Device) a media player, a 
mobile phone or the like, and in these cases, the normal 
functionality of the hand-held system is extended by means of 
the installation of software on the device to perform both 
route calculation and guidance along a calculated route. In 
any event, once a route has been calculated, the user interacts 
with the navigation device to select the desired calculated 
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route, optionally from a list of proposed routes. Optionally, 
the user may intervene in, or guide the route selection process, 
for example by specifying that certain routes, roads, locations 
or criteria are to be avoided or are mandatory for a particular 
journey. The route calculation aspect of the PND forms one 
primary function provided, and the navigation along Such a 
route is another primary 7 function. During navigation along a 
calculated route, the PND provides visual and/or audible 
instructions to guide the user along a chosen route to the end 
of that route, that is the desired destination. It is usual for 
PNDS to display map information on-screen during the navi 
gation, such information regularly being updated on-screen 
so that the map information displayed is pertinent to the 
current location of the device, and thus of the user or user's 
vehicle if the device is being used for in-car navigation. An 
icon displayed on-screen typically denotes the current device 
location, and is centred with the map information of current 
and Surrounding roads and other map features being also 
displayed. Additionally, navigation information may be dis 
played, optionally in a status bar above, below or to one side 
of the displayed map information, examples of navigation 
information including the distance to the next deviation from 
the current road required to be taken by the user, the nature of 
that deviation possibly being represented by a further icon 
Suggestive of the particular type of deviation, for example a 
left or right turn. The navigation function also determines the 
content, duration and timing of audible instructions by means 
of which the user can be guided along the route. As can be 
appreciated a simple instruction such as “turn left in 100 m 
requires significant processing and analysis. As previously 
mentioned, user interaction with the device may be by a touch 
screen, or additionally or alternately by steering column 
mounted remote control, by Voice activation or by any other 
suitable method. 
0012. A further important function provided by the device 

is automatic route re-calculation in the event that 
0013 a user deviates from the previously calculated 
route during navigation therealong, 

0014 real-time traffic conditions dictate that an alterna 
tive route would be more expedient and the device is 
Suitably enabled to recognize Such conditions automati 
cally, or 

0.015 if a user actively causes the device to perform 
route re-calculation for any reason. 

0016. It is also known to allow a route to be calculated with 
user defined criteria; for example, the user may prefera Scenic 
route to be calculated by the device. The device software 
would then calculate various routes and weigh more favour 
ably those that include along their route the highest number of 
points of interest (known as POIs) tagged as being for 
example of scenic beauty. Other POI-based route calculation 
and navigation criteria are also possible. 
0017 Although the route calculation and navigation func 
tions are fundamental to the overall utility of PNDs, it is 
possible to use the device purely for information display, or 
“free-driving, in which only map information relevant to the 
current device location is displayed, and in which no route has 
been calculated and no navigation is currently being per 
formed by the device. Such a mode of operation is often 
applicable when the user already knows the route along which 
it is desired to travel. 
0018. As mentioned, PNDS may be used in a personal or 
business capacity, the latter use being more appropriate for 
commercial driving activities, such as courier and other deliv 
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ery services. Additionally, where a PND is used in a car used 
in both a personal and business capacity, the user will typi 
cally be required, by the national government or other 
national authority, to keep a record of all business-only mile 
age for tax purposes. Additionally, for company-owned 
vehicles driven by one or many different company employ 
ees, the keeping of mileage records and the general use of the 
vehicle are important interms of determining the overall costs 
and benefits provided by the vehicle to the business, and to 
determine the proper use thereof. 
0019. The logging of vehicle use, mileage and location 
information is known, and indeed well practiced commer 
cially by companies such as Tripmaster Corp., a company 
which specializes in the installation of dedicated apparatus 
within the vehicle which communicates with other vehicle 
systems such as the engine and electronic vehicle manage 
ment system and performs detailed logging of various engine 
and other vehicle use parameters. The apparatus interfaces 
with an on-board computer having GPS functionality to iden 
tify the exact travel of the vehicle, the various stops made and 
their duration, and the manner in which the vehicle made that 
and any journey. The apparatus requires professional instal 
lation within the vehicle in such a manner that it cannot be 
removed or disconnected and furthermore, the apparatus 
installed is highly specified in terms of memory, storage and 
processing capability. This therefore represents a very costly 
and complex solution to an intrinsically simple problem. 
0020. Additionally, U.S. Pat. No. 7,117,075 in the name of 
Report on Board LLC describes a method for logging and 
reporting driver activity and vehicle operation includes iden 
tifying a driver of a vehicle, recording operating data with an 
on-board recorder that is hard-wired to an engine control 
module, coupled to a mileage sensing system, and linked to a 
global navigation satellite system, and recording duty status 
of the driver. An hours of service log and a fuel tax log are 
created from the operating data. The method includes com 
paring the driver's hours of service log to an applicable 
requirement, indicating to the driver whether the driver is 
in-compliance or out-of-compliance with the applicable 
requirement, automatically uploading the logs to a receiver 
external to the vehicle using a wireless telecommunications 
network, and emitting a compliance signal representative of 
whether the driver is in-compliance or out-of-compliance 
with the applicable requirement to a second receiver external 
to the vehicle and under control of authorities. Again, this is a 
complex and costly solution. 
0021. In the case of PNDs, the storage and processing 
power are limited as the device size and weight are very 
important factors in the overall utility, portability and desir 
ability thereof. Accordingly, the logging of large amounts of 
position and time data, for example by logging position and 
time data repeatedly and periodically every few seconds, is 
not practical or indeed possible, nor is the processing or 
formatting of Such data in a useful manner. 
0022. It is an object of this invention to provide a useful 
logging and tracking function for PNDS, to provide a logging 
strategy for PNDs, and to provide a PND so enabled. 

BRIEF SUMMARY OF THE INVENTION 

0023. According to the present invention there is provided 
a method of providing a logging function in a PND compris 
ing the steps of 
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0024 Storing information relating to current position and 
time-specific information relating to said current position in a 
non-volatile memory of the device to create a log, 
0025 Characterized in that 
0026. The storage of such information only occurs when 
one of a specified set of events occurs, said set of events being 
specific to either a navigation mode or a free-driving mode of 
operation of the device, the set of events particular to a navi 
gation mode being one or more of user-specification of an 
activity, calculation of a new route, recalculation of a new 
route Subsequent to a deviation from a previous route, reach 
ing a destination; and the set of events particular to a free 
driving mode being one or more of user-specification of an 
activity, powering the device on and/or off, deviation of the 
device from the current direction and/or road along which the 
device is traveling. 
0027 Preferably, the method includes determining 
whether a logging function is enabled on the PND, and per 
forming the logging function only if such a function is 
enabled. 
0028. Most preferably, in a navigation mode of operation 
of the device, the set of events which trigger a logging of 
information includes the powering on or off of the device. 
0029. Further preferably, in a free-driving mode, the event 
of a deviation triggers the logging of information when the 
device recognizes a change in the road identification, as rep 
resented in the map data by reference to which current device 
location is identified to the user. 
0030 Preferably the method further includes determining 
whether the device is operating in a business or personal 
capacity, and logging information in a manner categorized 
according to one or other of these operative uses. 
0031. Most preferably, the method further includes com 
pressing a free-driving mode information log consisting of a 
plurality of event information, said compression involving 
the calculation of a notional route between the initial location 
at which the logging of information began and one or more 
different locations later in time in the log, and iterating 
through event information contained in the log between the 
times of the initial location and the different later location, 
assessing at each iteration whether an event represents a 
deviation from the notional route, and if so, performing a 
re-calculation of said notional route between the location at 
which the deviation occurred and re-iterating through event 
information contained in the log Subsequent to the time that 
the event representing the deviation was logged. 
0032. In an alternative aspect, the invention also provides 
a computer program comprising computer program code 
means adapted to perform all the steps of any methods 
described above when run on a computer. 
0033. In a further aspect, the invention provides a com 
puter program as described above when embodied on or in a 
computer readable medium. 
0034. In a yet further aspect of the invention, there is 
provided a PND or navigation system comprising at least a 
processor, memory, and visual display output means adapted 
to implement the methods as described above. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE INVENTION 

0035. The present application will be described in more 
detail below by using example embodiments, which will be 
explained with the aid of the drawings, in which: 
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0036 FIG. 1 illustrates an example view of a Global Posi 
tioning System (GPS): 
0037 FIG. 2 illustrates an example block diagram of elec 
tronic components of a navigation device; 
0038 FIG. 3 illustrates an example block diagram of the 
manner in which a navigation device may receive information 
over a wireless communication channel; 
0039 FIGS. 4A and 4B are perspective views of an imple 
mentation of an embodiment of the navigation device; 
0040 FIGS. 5-9 show screenshots from a PND indicating 
how the present invention may be put into effect through a 
Software-generated user interface, and 
0041 FIG. 10 shows a screenshot from a PND in a free 
driving mode. 

DETAILED DESCRIPTION OF THE INVENTION 

0042 FIG. 1 illustrates an example view of Global Posi 
tioning System (GPS), usable by navigation devices. Such 
systems are known and are used for a variety of purposes. In 
general, GPS is a satellite-radio based navigation system 
capable of determining continuous position, Velocity, time, 
and in Some instances direction information for an unlimited 
number of users. 
0043. Formerly known as NAVSTAR, the GPS incorpo 
rates a plurality of satellites which work with the earth in 
extremely precise orbits. Based on these precise orbits, GPS 
satellites can relay their location to any number of receiving 
units. 
0044) The GPS system is implemented when a device, 
specially equipped to receive GPS data, begins Scanning radio 
frequencies for GPS satellite signals. Upon receiving a radio 
signal from a GPS satellite, the device determines the precise 
location of that satellite via one of a plurality of different 
conventional methods. The device will continue Scanning, in 
most instances, for signals until it has acquired at least three 
different satellite signals (noting that position is not normally, 
but can be determined, with only two signals using other 
triangulation techniques). Implementing geometric triangu 
lation, the receiver utilizes the three known positions to deter 
mine its own two-dimensional position relative to the satel 
lites. This can be done in a known manner. Additionally, 
acquiring a fourth satellite signal will allow the receiving 
device to calculate its three dimensional position by the same 
geometrical calculation in a known manner. The position and 
Velocity data can be updated in real time on a continuous basis 
by an unlimited number of users. 
0045. As shown in FIG. 1, the GPS system is denoted 
generally by reference numeral 100. A plurality of satellites 
120 are in orbit about the earth 124. The orbit of each satellite 
120 is not necessarily synchronous with the orbits of other 
satellites 120 and, in fact, is likely asynchronous. A GPS 
receiver 140 is shown receiving spread spectrum GPS satel 
lite signals 160 from the various satellites 120. 
0046. The spread spectrum signals 160, continuously 
transmitted from each satellite 120, utilize a highly accurate 
frequency standard accomplished with an extremely accurate 
atomic clock. Each satellite 120, as part of its data signal 
transmission 160, transmits a data stream indicative of that 
particular satellite 120. It is appreciated by those skilled in the 
relevant art that the GPS receiver device 140 generally 
acquires spread spectrum GPS satellite signals 160 from at 
least three satellites 120 for the GPS receiver device 140 to 
calculate its two-dimensional position by triangulation. 
Acquisition of an additional signal, resulting in signals 160 
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from a total of four satellites 120, permits the GPS receiver 
device 140 to calculate its three-dimensional position in a 
known manner. FIG. 2 illustrates an example block diagram 
of electronic components of a navigation device 200, in block 
component format. It should be noted that the block diagram 
of the navigation device 200 is not inclusive of all compo 
nents of the navigation device, but is only representative of 
many example components. 
0047. The navigation device 200 is located within a hous 
ing (not shown). The housing includes a processor 210 con 
nected to an input device 220 and a display screen 240. The 
input device 220 can include a keyboard device, voice input 
device, touch panel and/or any other known input device 
utilized to input information; and the display screen 240 can 
include any type of display Screen such as an LCD display, for 
example. The input device 220 and display screen 240 are 
integrated into an integrated input and display device, includ 
ing a touchpad or touchscreen input wherein a user need only 
touch a portion of the display screen 240 to select one of a 
plurality of display choices or to activate one of a plurality of 
virtual buttons. 

0048. In addition, other types of output devices 250 can 
also include, including but not limited to, an audible output 
device. As output device 241 can produce audible informa 
tion to a user of the navigation device 200, it is equally 
understood that input device 240 can also include a micro 
phone and Software for receiving input voice commands as 
well. In the navigation device 200, processor 210 is opera 
tively connected to and set to receive input information from 
input device 240 via a connection 225, and operatively con 
nected to at least one of display screen 240 and output device 
241, via output connections 245, to output information 
thereto. Further, the processor 210 is operatively connected to 
memory 230 via connection 235 and is further adapted to 
receive/send information from/to input/output (I/O) ports 270 
via connection 275, wherein the I/O port 270 is connectible to 
an I/O device 280 external to the navigation device 200. The 
external I/O device 270 may include, but is not limited to an 
external listening device such as an earpiece for example. The 
connection to I/O device 280 can further be a wired or wire 
less connection to any other external device Such as a car 
stereo unit for hands-free operation and/or for voice activated 
operation for example, for connection to an earpiece or head 
phones, and/or for connection to a mobile phone for example, 
wherein the mobile phone connection may be used to estab 
lish a data connection between the navigation device 200 and 
the internet or any other network for example, and/or to 
establish a connection to a server via the internet or some 
other network for example. 
0049. The navigation device 200 may establish a “mobile” 
or telecommunications network connection with the server 
302 via a mobile device 400 (such as a mobile phone, PDA, 
and/or any device with mobile phone technology) establish 
ing a digital connection (Such as a digital connection via 
known Bluetooth technology for example). Thereafter, 
through its network service provider, the mobile device 400 
can establish a network connection (through the internet for 
example) with a server 302. As such, a “mobile” network 
connection is established between the navigation device 200 
(which can be, and often times is mobile as it travels alone 
and/or in a vehicle) and the server 302 to provide a “real-time' 
or at least very “up to date” gateway for information. 
0050. The establishing of the network connection between 
the mobile device 400 (via a service provider) and another 
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device such as the server 302, using the internet 410 for 
example, can be done in a known manner. This can include 
use of TCP/IP layered protocol for example. The mobile 
device 400 can utilize any number of communication stan 
dards such as CDMA, GSM, WAN, etc. 
0051. As such, an internet connection may be utilized 
which is achieved via data connection, via a mobile phone or 
mobile phone technology within the navigation device 200 
for example. For this connection, an internet connection 
between the server 302 and the navigation device 200 is 
established. This can be done, for example, through a mobile 
phone or other mobile device and a GPRS (General Packet 
Radio Service)-connection (GPRS connection is a high 
speed data connection for mobile devices provided by tele 
com operators; GPRS is a method to connect to the internet. 
0052. The navigation device 200 can further complete a 
data connection with the mobile device 400, and eventually 
with the internet 410 and server 302, via existing Bluetooth 
technology for example, in a known manner, wherein the data 
protocol can utilize any number of standards, such as the 
GSRM, the Data Protocol Standard for the GSM standard, for 
example. 
0053. The navigation device 200 may include its own 
mobile phone technology within the navigation device 200 
itself (including an antenna for example, wherein the internal 
antenna of the navigation device 200 can further alternatively 
be used). The mobile phone technology within the navigation 
device 200 can include internal components as specified 
above, and/or can include an insertable card (e.g. Subscriber 
Identity Module or SIM card), complete with necessary 
mobile phone technology and/or an antenna for example. As 
Such, mobile phone technology within the navigation device 
200 can similarly establish a network connection between the 
navigation device 200 and the server 302, via the internet 410 
for example, in a manner similar to that of any mobile device 
400. 

0054 For GRPS phone settings, the Bluetooth enabled 
device may be used to correctly work with the ever changing 
spectrum of mobile phone models, manufacturers, etc., 
model/manufacturer specific settings may be stored on the 
navigation device 200 for example. The data stored for this 
information can be updated. 
0055 FIG. 2 further illustrates an operative connection 
between the processor 210 and an antenna/receiver 250 via 
connection 255, wherein the antenna/receiver 250 can be a 
GPS antenna/receiver for example. It will be understood that 
the antenna and receiver designated by reference numeral 250 
are combined schematically for illustration, but that the 
antenna and receiver may be separately located components, 
and that the antenna may be a GPS patch antenna or helical 
antenna for example. 
0056 Further, it will be understood by one of ordinary 
skill in the art that the electronic components shown in FIG. 2 
are powered by power sources (not shown) in a conventional 
manner. As will be understood by one of ordinary skill in the 
art, different configurations of the components shown in FIG. 
2 are considered within the scope of the present application. 
For example, the components shown in FIG. 2 may be in 
communication with one another via wired and/or wireless 
connections and the like. Thus, the scope of the navigation 
device 200 of the present application includes a portable or 
handheld navigation device 200. 
0057. In addition, the portable or handheld navigation 
device 200 of FIG.2 can be connected or "docked' inaknown 
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manner to a motorized vehicle Such as a car or boat for 
example. Such a navigation device 200 is then removable 
from the docked location for portable or handheld navigation 
US 

0.058 FIG. 3 illustrates an example block diagram of a 
server 302 and a navigation device 200 capable of communi 
cating via a generic communications channel 318. The server 
302 and a navigation device 200 can communicate when a 
connection via communications channel 318 is established 
between the server 302 and the navigation device 200 (noting 
that such a connection can be a data connection via mobile 
device, a direct connection via personal computer via the 
internet, etc.). 
0059. The server 302 includes, in addition to other com 
ponents which may not be illustrated, a processor 304 opera 
tively connected to a memory 306 and further operatively 
connected, via a wired or wireless connection 314, to a mass 
data storage device 312. The processor 304 is further opera 
tively connected to transmitter 308 and receiver 310, to trans 
mit and send information to and from navigation device 200 
via communications channel 318. The signals sent and 
received may include data, communication, and/or other 
propagated signals. The transmitter 308 and receiver 310 may 
be selected or designed according to the communications 
requirement and communication technology used in the com 
munication design for the navigation system 200. Further, it 
should be noted that the functions of transmitter 308 and 
receiver 310 may be combined into a signal transceiver. 
Server 302 is further connected to (or includes)a mass storage 
device 312, noting that the mass storage device 312 may be 
coupled to the server 302 via communication link 314. The 
mass storage device 312 contains a store of navigation data 
and map information, and can again be a separate device from 
the server 302 or can be incorporated into the server 302. 
0060. The navigation device 200 is adapted to communi 
cate with the server 302 through communications channel 
318, and includes processor, memory, etc. as previously 
described with regard to FIG.2, as well as transmitter 320 and 
receiver 322 to send and receive signals and/or data through 
the communications channel 318, noting that these devices 
can further be used to communicate with devices other than 
server 302. Further, the transmitter 320 and receiver 322 are 
selected or designed according to communication require 
ments and communication technology used in the communi 
cation design for the navigation device 200 and the functions 
of the transmitter 320 and receiver 322 may be combined into 
a single transceiver. 
0061 Software stored in server memory 306 provides 
instructions for the processor 304 and allows the server 302 to 
provide services to the navigation device 200. One service 
provided by the server 302 involves processing requests from 
the navigation device 200 and transmitting navigation data 
from the mass data storage 312 to the navigation device 200. 
Another service provided by the server 302 includes process 
ing the navigation data using various algorithms for a desired 
application and sending the results of these calculations to the 
navigation device 200. 
0062. The communication channel 318 generically repre 
sents the propagating medium or path that connects the navi 
gation device 200 and the server 302. Both the server 302 and 
navigation device 200 include a transmitter for transmitting 
data through the communication channel and a receiver for 
receiving data that has been transmitted through the commu 
nication channel. 
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0063. The communication channel 318 is not limited to a 
particular communication technology. Additionally, the com 
munication channel 318 is not limited to a single communi 
cation technology; that is, the channel 318 may include sev 
eral communication links that use a variety of technology. For 
example, the communication channel 318 can be adapted to 
provide a path for electrical, optical, and/or electromagnetic 
communications, etc. As such, the communication channel 
318 includes, but is not limited to, one or a combination of the 
following: electric circuits, electrical conductors such as 
wires and coaxial cables, fiber optic cables, converters, radio 
frequency (rf) waves, the atmosphere, empty space, etc. Fur 
thermore, the communication channel 318 can include inter 
mediate devices such as routers, repeaters, buffers, 
transmitters, and receivers, for example. 
0064. For example, the communication channel 318 
includes telephone and computer networks. Furthermore, the 
communication channel 318 may be capable of accommodat 
ing wireless communication Such as radio frequency, micro 
wave frequency, infrared communication, etc. Additionally, 
the communication channel 318 can accommodate satellite 
communication. 
0065. The communication signals transmitted through the 
communication channel 318 include, but are not limited to, 
signals as may be required or desired for given communica 
tion technology. For example, the signals may be adapted to 
be used in cellular communication technology Such as Time 
Division Multiple Access (TDMA), Frequency Division 
Multiple Access (FDMA), Code Division Multiple Access 
(CDMA), Global System for Mobile Communications 
(GSM), etc. Both digital and analogue signals can be trans 
mitted through the communication channel 318. These sig 
nals may be modulated, encrypted and/or compressed signals 
as may be desirable for the communication technology. 
0.066. The server 302 includes a remote server accessible 
by the navigation device 200 via a wireless channel. The 
server 302 may include a network server located on a local 
area network (LAN), wide area network (WAN), virtual pri 
vate network (VPN), etc. 
0067. The server 302 may include a personal computer 
Such as a desktop or laptop computer, and the communication 
channel 318 may be a cable connected between the personal 
computer and the navigation device 200. Alternatively, a per 
Sonal computer may be connected between the navigation 
device 200 and the server 302 to establish an internet connec 
tion between the server 302 and the navigation device 200. 
Alternatively, a mobile telephone or other handheld device 
may establish a wireless connection to the internet, for con 
necting the navigation device 200 to the server 302 via the 
internet. The navigation device 200 may be provided with 
information from the server 302 via information downloads 
which may be periodically updated upon a user connecting 
navigation device 200 to the server 302 and/or may be more 
dynamic upon a more constant or frequent connection being 
made between the server 302 and navigation device 200 via a 
wireless mobile connection device and TCP/IP connection 
for example. For many dynamic calculations, the processor 
304 in the server 302 may be used to handle the bulk of the 
processing needs, however, processor 210 of navigation 
device 200 can also handle much processing and calculation, 
oftentimes independent of a connection to a server 302. 
0068. As indicated above in FIG. 2, a navigation device 
200 includes a processor 210, an input device 220, and a 
display screen 240. The input device 220 and display screen 
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240 are integrated into an integrated input and display device 
to enable both input of information (via direct input, menu 
selection, etc.) and display of information through a touch 
panel Screen, for example. Such a screen may be a touch input 
LCD screen, for example, as is well known to those of ordi 
nary skill in the art. Further, the navigation device 200 can 
also include any additional input device 220 and/or any addi 
tional output device 241. Such as audio input/output devices 
for example. 
0069 FIGS. 4A and 4B are perspective views of a navi 
gation device 200. As shown in FIG. 4A, the navigation 
device 200 may be a unit that includes an integrated input and 
display device 290 (a touch panel screen for example) and the 
other components of FIG. 2 (including but not limited to 
internal GPS receiver 250, microprocessor 210, a power Sup 
ply, memory systems 220, etc.). 
0070 The navigation device 200 may sit on an arm 292, 
which itself may be secured to a vehicle dashboard/window/ 
etc. using a large suction cup 294. This arm 292 is one 
example of a docking station to which the navigation device 
200 can be docked. As shown in FIG. 4B, the navigation 
device 200 can be docked or otherwise connected to an arm 
292 of the docking station by Snap connecting the navigation 
device 292 to the arm 292 for example (this is only one 
example, as other known alternatives for connection to a 
docking station are within the scope of the present applica 
tion). The navigation device 200 may then be rotatable on the 
arm 292, as shown by the arrow of FIG. 4B. To release the 
connection between the navigation device 200 and the dock 
ing station, a button on the navigation device 200 may be 
pressed, for example (this is only one example, as other 
known alternatives for disconnection to a docking station are 
within the scope of the present application). 
(0071 Referring now to FIG. 5, there is shown a PND 500 
having a touch sensitive display 502 on which a number of 
icons 504,506, 508,510,512 are graphically displayed, each 
icon being representative of a type of preference which when 
selected facilitates changing the manner of operation of the 
device. Icon 504 is identified as relating to “Trip Logging 
and the selection of this icon results in the display of a two 
simple selectable options 514, 516, as shown in FIG. 6, the 
first of these 514 being already shown as selected, such selec 
tion being indicative of the current state of the Trip Logging 
option, that is “enabled'. Once a user has enabled the Trip 
Logging option by touching the display 502 in the region 
where the “Enable Logging text appears, or establishes that 
the Trip Logging option is already enabled and touches the 
“Next graphic 518, a further option screen appears as shown 
in FIG. 7 on which the selection of the purpose of travel 
activity is made. On this screen, two options 520, 522 are 
shown, the first being identified as “Personal and the latter 
being identified as “Business” and shown as being enabled. 
(0072. The display in FIG. 7 also shows a further “Next' 
graphic 524 which when selected leads to a further option 
screen shown in FIG. 8, including a further "Next graphic 
526. Various options 528 are listed on the display, each option 
forming a set of options which are specific to a particular 
mode of operation of the device, indicated by the displayed 
text at 530. In this embodiment, the list of options includes the 
various events which will occur in the device during operation 
thereof in a “free driving mode in which no route calculation, 
or navigation along such route, is being performed. In Such a 
mode, the device merely displays map information, continu 
ously updated according to the movement of the device along 
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particular roads, highways, and thoroughfares, any and all of 
which have some identifying description included within the 
map data stored within the memory of the device. A sample 
screenshot of a device operating in Such a mode is provided in 
FIG 10. 
0073. As can be seen from FIG. 8, various event options 
are listed, these being, in order from top to bottom, “Device is 
turned on and off, “Turns in intersections”, “Home is 
reached/left”, “Favourites is reached/left”, “Recent Destina 
tions is reached/left”, “Stops longer than 15 minutes'. More 
or less options may form the set of options relevant to the free 
driving mode, and any one or more of such options may form 
the set of options relevant to the free driving mode, and are 
considered to be claimable aspects of this invention. All the 
options displayed in FIG. 8 are shown selected, and if this is 
acceptable to the user, selection of the “next graphic 526 
causes the display of a further option list relevant to logging of 
information in a navigation mode, as represented in FIG. 9. 
Again, a list of options 532 is displayed which are events upon 
occurrence of which the logging of information is effected. In 
the Figure, all the options shown are selected, and in order are 
“New route planned, “Planned Route not followed, and 
“Destination reached'. An additional possible event not 
shown in the figure is “Re-caluclation of route', but of course 
this may be encompassed in the “New route planned' option. 
0074. Further description is now provided of the mecha 
nism by which the invention may be implemented. 
0075. This invention allows for the creation of a virtual 
logbook of travelled (planned or unplanned) routes catego 
rized according to a particular use, e.g. personal, business, 
pleasure, emergency, and the like. The virtual log includes 
accumulated travelled distances using predefined set of 
events, to be reviewed later for a specific activity. 
0076. The invention involves the implementation of an 
event-based logging strategy. In this approach, the position 
and the time is logged only when an event is raised. Events 
can be defined as a state change of a setting within the PND, 
and also of both spatial and temporal domains. 
0077. Possible examples of events include: 
0078 deviation from a previously planned route, 
0079 any user-actuated or automatic route re-calculation 
0080 every turn or route change made at any route inter 
section 
0081 turning the device on and off 
0082 changing the activity from personal to business and 
back 
0083 leaving or arriving home location 
0084 powering the device on and off 
0085 leaving or arriving at a favorite location 
I0086 leaving or arriving a recent destination stored in a 
memory 
0087 the device being stationary for more than a prede 
termined amount of time 
0088 For the sake of simplicity, it is useful to distinguish 
two modes of travel: 
0089. In a free driving mode the navigation device is used 
passively to see the current location on the map. 
0090. In planned route mode, the target destination is 
entered in to the navigation device by the user, route calcula 
tion is performed by the device, optionally a selection of one 
of a list of possible calculated routes is made by the user, and 
the device begins navigation of the or the selected route. 
0091. As mentioned above, the user can change the setting 
of the device to “enable logging in free driving mode on. In 
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this setting, the device will start logging as soon as it is turned 
on. In “planned route.” every new route planning and reaching 
a destination are also considered as valid events. 
0092. A suitable set of events to achieve logging for each 
travel mode is now described. In this case it is assumed that 
the PND is being used passively, that is in a free-driving 
mode, and only the current location is displayed on the on 
screen display of map information. Ideally, a device prefer 
ences is that as soon as the PND is switched on, the “log 
information in free driving mode is enabled. In Such setting, 
the device will log the location and the time at the following 
preferred events: 
0093. When the device is turned on and off, 
0094. When an activity (business or personal) is specified, 
(0095. When home or one of the recorded locations (like 
recent destinations or favourites) are reached. 
(0096. When a driven route deviates from the “straight 
line', that is the current road, at any road intersection. 
(0097. For example, if N is an initial location of the vehicle 
(as well as the device in it) and the T is a target destination, 
travel between N and Twill usually involve one or more turns 
at various road intersections, say at O, P, Q, R and S before 
reaching the target location T. The user turns the device on: 
with “logging in free driving mode' enabled. He specifies the 
purpose of travel whether it is business or personal, and then 
starts to drive. After reaching the target destination T, the user 
sets the activity to personal use and turns the device off. 
0098. The log for all the events as described above, at the 
end of this trip, we will have the following trip log entry in trip 
log file: 

Entering Free Driving Mode—Date/Time. 
(0099. Device turned on at location N (Total: 400 km)— 
date/time or increment a 
0100 Activity set to Business use: Total: 5000km-date/ 
time or increment b 
0101 Left turn at O (N-O: 5 km, Total: 5005 km)-date/ 
time or increment c 
0102 Right turn at P (O-P: 10 km, Total: 5015 km)— 
date/time or increment d 
(0103 Left turn at Q (P-Q: 5 km, Total: 5020 km)-date/ 
time or increment e 
0104 Right turn at R (Q-R: 10 km, Total: 5030 km)— 
date/time or increment f 
0105 Left turn at S (R-S: 5 km, Total: 5035 km)-date/ 
time or increment g 
0106 Home is reached (S-Home: 5km, Total:5040 km)— 
date/time or incrementh 
0107 Activity set to Personal use: Total: 400 km—date/ 
time or increment i 
0108. Device turned off at location T (Total: 400 km)— 
date/time or increment 
0109 Since, in free driving mode, there is no prior route 
planned, the log will naturally be larger. However, the user 
may request from device to compress this log to planned route 
log format which may be much smaller. Such compression is 
based on an algorithm which effectively involves the calcu 
lation of a notional route by the PND between N and T, and 
optionally any of the Subsequent intersection points O, P, Q, 
R, and S and either Nor T, and the comparison of these routes 
with consecutive and optionally adjoining segments of the 
logfile between turns to establish a most condensed log for 
mat. For example, the algorithm effectively determines the 
minimum amount of information, in terms of a notional pri 
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mary route and optionally one or more secondary routes to 
replace the route segments represented in the log file. Spe 
cifically, the most abridged representation of the abovemen 
tioned logfile may be a notional route between N and P. and a 
further notional route between PandS, and a further notional 
route between S and T. This is of course unlikely, because in 
a free driving mode, the user has most probably dispensed 
with the navigation function of the device because he already 
knows the most direct route between his starting point and his 
desired location, and a more likely scenario is that the various 
segments represented by turns at intersections in the logfile 
may be replaced by a single notional calculated route between 
Nand T, such being identical to the route actually taken by the 
USC. 

0110. Accordingly, in the compression process, the device 
iterates thorough the turn points and tries to merge them. 
0111. Using the above example, the process logic is as 
follows: the device will try to plan a path from N to Pand 
check if O is included in the path. If so a new route will be 
planned from N to Q and see if O and P are in the path of the 
planned route, and so forth. If not, Entries from N to P will be 
replaced by one entry and compression will continue from P. 
This process will continue until all the turn points are 
included in the log. In this compression, other algorithms 
Such as divide and conquer can also be used. 
0112 In a planned route mode, the logging of information 

is much reduced, as hereinafter described. In this case the 
device calculates a routes which is followed, at least partially, 
by the user. The following are the minimal set of events to 
enable logging in planned route mode: 
0113. When an activity (business or personal) is specified, 
0114. When a new route is planned, 
0115. When the planned route is altered or deviated from, 
0116. When the destination is reached. 
0117 For example, the user specifies the purpose of travel, 
business or personal, and then enters the target location. The 
device plans a new route from the current location to the target 
location. If A and D denote the current and the target loca 
tions, respectively. Along the route, around location B, the 
user changes course and does not follow the Suggested route 
for some reason. The device will make new route plan from 
the current location, and either the deviation, or the calcula 
tion of a new route can be events which trigger information 
logging. Later around location C in the new route, the user 
decides again to alter course away from the Suggested route. 
After a while device makes a new plan for the target location. 
Again, information is logged, either on detection of deviation 
from the calculated route, or on calculation of the new route. 
Finally the target destination D is reached. The user sets the 
activity to personal use. 
0118 Using the events defined above, we will have the 
following trip log entry, at the end of this trip: 
0119) Activity set to Business use: Total: 5000 km Date? 
Time 
0120 Route planned from A to D (Total: 5000 km) date/ 
time or increment a 
0121 Route altered around B (A-B:5km, Total: 5005km) 
date/time or increment b 
0122) Recalculate from B to D (Total: 5005km) date/time 
or increment c 
(0123 Route altered around C (B-C: 10 km, Total: 5015 
km) date/time or increment d 
(0.124 Recalculate from C to D (Total: 5015km) date/time 
or increment e 
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(0.125 Destination D is reached (C-D: 25 km, Total: 5040 
km) date/time or increment f 
0.126 Activity set to Personal use: Total: 400 km date/ 
time or increment g 
0127. It is to be noted from the above that it is not neces 
sary to record the actual date and time, and only the recording 
of a first date and time, and a Subsequent changing increment 
might be logged. 
I0128. The events used above for logging are all physical 
spatial events. However, the invention can be enhanced using 
temporal and device events as well. For instance, it may be 
possible to automatically enable a “business' mode during 
weekdays when leaving from home in the morning and dis 
abling again when home is reached in the afternoon. Another 
interesting event is when the device location does not change 
for a long time. Such fixed time and location based loggings 
are still valid events though possibly creating larger logfile 
S17S. 

What is claimed is: 
1. A method of providing a logging function in a personal 

navigation device, the method comprising the steps of storing 
information relating to current position and time-specific 
information relating to said current position in a non-volatile 
memory of the device to create a logfile, said step of storing 
occurring only when one of a specified set of events occurs, 
said set of events being at least one of user-specification of an 
spatial, temporal or device event, calculation of a new route, 
deviation from a calculated route, recalculation of a new 
route, reaching a destination, powering the device on and/or 
off, arriving at or departing from any favorite or recent loca 
tion stored in the memory of the device, deviation of the 
device from the current direction and road along which the 
device is traveling. 

2. The method according to claim 1, wherein said set of 
events is specific to either a navigation mode or a free-driving 
mode of operation of the device, said set of events particular 
to a navigation mode being different from said set of events 
particular to a free driving mode. 

3. The method according to claim 2, wherein said set of 
events particular to a navigation mode include at least one of 
user-specification of a temporal, spatial, or device-based 
event, calculation of a new route, recalculation of a new route, 
deviation from a previously calculated route, and reaching a 
destination; and said set of events particular to a free driving 
mode being at least one of of user-specification of an tem 
poral, spatial, or device-based event, powering the device on 
and/or off, deviation of the device from the current direction 
and road along which the device is traveling. 

4. The method according to claim 1, further comprising the 
steps of: 

determining whether a logging function is enabled on said 
personal navigation device, and 

performing the logging function only if such a function is 
enabled. 

5. The method according to claim 1, wherein, in a naviga 
tion mode of operation of said device, said set of events which 
triggers a logging of information, includes powering on or off 
of the device. 

6. The method according to claim 1, wherein, in a free 
driving mode, said event of a deviation triggers a logging of 
information when said device recognizes a change in road 
identification, as represented in map data by reference to 
which current device location is identified to said user. 
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7. The method according to claim 1, further comprising the 
step of determining whether said device is operating in a 
business or personal capacity, and logging information in a 
manner categorized according to one or other of these opera 
tive uses. 

8. The method according to claim 1, further comprising the 
steps of: 

compressing a free-driving mode information log compris 
ing a plurality of events spatially and temporally distin 
guished, said compression including calculating a 
notional route between one or more of an initial location 
at which said logging of information began and one or 
more different locations later in said log, and 

iterating through event information included in said log to 
determine whether any of said locations identified in 
said log file are represented on said notional route so as 
to ultimately determine a most compressed representa 
tion, being one notional route or a combination of a 
plurality thereof, of the collection of events in an original 
log file. 

9. A personal navigation device for providing a logging 
function, the personal navigation device comprising means 
for storing information relating to current position and time 
specific information relating to said current position in a 
non-volatile memory of the device to create a log file, said 
means for storing occurring only when one of a specified set 
of events occurs, said set of events being at least one of 
user-specification of an spatial, temporal or device event, 
calculation of a new route, deviation from a calculated route, 
recalculation of a new route, reaching a destination, powering 
the device on and/or off, arriving at or departing from any 
favorite or recent location stored in the memory of the device, 
deviation of the device from the current direction and road 
along which the device is traveling. 

10. The personal navigation device according to claim 1, 
wherein said set of events is specific to either a navigation 
mode or a free-driving mode of operation of the device, said 
set of events particular to a navigation mode being different 
from said set of events particular to a free driving mode. 

11. The personal navigation device according to claim 10, 
wherein said set of events particular to a navigation mode 
include at least one of user-specification of a temporal, spa 
tial, or device-based event, calculation of a new route, recal 
culation of a new route, deviation from a previously calcu 
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lated route, and reaching a destination; and said set of events 
particular to a free driving mode being at least one of of 
user-specification of an temporal, spatial, or device-based 
event, powering the device on and/or off, deviation of the 
device from the current direction and road along which the 
device is traveling. 

12. The personal navigation device according to claim 1, 
further comprising: 
means for determining whether a logging function is 

enabled on said personal navigation device, and 
means for performing the logging function only if Such a 

function is enabled. 
13. The personal navigation device according to claim 1, 

wherein, in a navigation mode of operation of said device, 
said set of events which triggers a logging of information, 
includes powering on or off of the device. 

14. The personal navigation device according to claim 1, 
wherein, in a free-driving mode, said event of a deviation 
triggers a logging of information when said device recognizes 
a change in road identification, as represented in map data by 
reference to which current device location is identified to said 
USC. 

15. The personal navigation device according to claim 1, 
further comprising means for determining whether said 
device is operating in a business or personal capacity, and 
logging information in a manner categorized according to one 
or other of these operative uses. 

16. The personal navigation device according to claim 1, 
further comprising: 
means for compressing a free-driving mode information 

log comprising a plurality of events spatially and tem 
porally distinguished, said compression including cal 
culating a notional route between one or more of an 
initial location at which said logging of information 
began and one or more different locations later in said 
log, and 

means for iterating through event information included in 
said log to determine whether any of said locations iden 
tified in said log file are represented on said notional 
route so as to ultimately determine a most compressed 
representation, being one notional route or a combina 
tion of a plurality thereof, of the collection of events in 
an original log file. 


