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HANDHELD COMPUTER DEVICE WITH ROTATABLE DISPLAY

TECHNICAL FIELD OF THE INVENTION

The invention relates to a handheld computer device capable of providing navigation
guidance.

BACKGROUND OF THE INVENTION

The association of GPS receivers with handheld computer devices, such as pocket PCs,
Personal Device Assistants (PDAs), and mobile phones, has lead to small and easy to
use Personal Navigation Devices (PND) that are becoming a standard equipment of
every vehicle, providing navigation guidance in either terrestrial, marine or air
environments. The incorporation of extra functionalities, such as barometric altimeters,
increases the offer of PND specially conceived for outdoor use and matching navigation
needs of recreational users.

Existing PNDs already include touch panel displays, providing an intuitive operation of
the device and an easy input of instructions, such as travelling destination, preferred map
views, menus navigation, etc. Current layouts also deliver a user-friendly operation by
positioning the basic control keys around the screen for easy reach. Most PNDs are
equipped with a display screen of rectangular shape, rigidly mounted in either a
landscape or a portrait orientation, in which the longer screen edge is either parallel or
transverse to the line of sight, respectively.

Navigation devices devised to be permanently integrated in a vehicle have been
proposed with a mechanism that allows the navigation device to rotate around a support
base, either to allow the melding of the navigation device into a vehicle dashboard or to
adjust the view angle of the screen with respect to the driver.

European patent application EP 0 976 616 A1 describes a monitor arrangement for
integration in a vehicle, which includes a base and an image screen that can be pivoted
across the base. The pivoting of the image screen allows the monitor to be placed in a

stowage compartment when not in use or over the ventilation grid for operation
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purposes. In the working position, the screen visibility can be adapted by changing the
angle of the image screen with respect to the viewer.

Japanese patent application JP-11051662 describes a display device with a portrait
orientated display screen, which can be discretely kept inside a console panel of the
automobile when not in use. In order to meet design constrictions imposed by the
dimensions of the console panel and of the display screen, a mechanism is devised for
allowing the display screen to be rotated from the working orientation to a landscape
orientation, so that the display member can fit and be returned back to the console.

However, such rotation functionalities have been proposed so far to solve problems
related with design criteria of the vehicles and the dimensions of the PNDs.

The rapid diversification of content and types of information available in PNDs, has lead
to situations in which certain orientations of the display screen has advantages over the
others, depending on the information being displayed or the interaction needs of the
user. For example, the visualization of a 2.5D map or the choice of a Point Of Interest
(POI) overlaid onto a map view is made easier in a landscape-oriented display. In
contrast thereto, the portrait orientation is more convenient for displaying an advised
route on a guiding map, in which the current position is normally displayed in the lower
part of the screen and the travelling destination oriented to the upper part.

Consequently, there is an increasing need for handheld computer devices that can
provide a variety of navigation information and that allows the user to choose the
orientation of the display screen according to the contents being viewed and to the user's
interaction needs.

Additionally, since the navigation needs of the user change frequently during the course
of a trip, it is desirable that the user may easily change the orientation of the display
screen with the device in an operating state and with a minimum of distraction.

SUMMARY OF THE INVENTION

The present invention aims at overcoming the disadvantages and shortcomings of the
prior art systems.
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It is therefore an object of the present invention to provide a handheld computer device
particularly suited for providing navigation guidance, comprising a display unit whose
orientation can be easily changed by the user and the displayed information adapted to
the current display orientation while the device is in an operative state.

This object is solved by the invention as claimed in the independent claim. Advantageous
embodiments of the invention are defined by the dependent claims.

In the sense of the present invention, a handheld computer device refers to any
electronic device which includes both the functionality of a computer and of being
portable, such as mobile phones, smart phones, watches, personal digital assistants,
pérsonal navigation devices and the like. Although the handheld computer device is
devised to be portable, that is to be transported without effort by the user, it might be
adapted to be integrated into a fixed unit installed in a vehicle, and easily detachable for
being transported. Additionally, the handheld computer device may include other
functionalities, such as those of a cell phone, a music player, a camera, and the like.

According to an aspect of the present invention a handheld computer device for
displaying information content is provided, comprising a navigation unit for receiving
signals indicative of geographical location coordinates from a positioning system unit and
for outputting signals indicative of the geographical location of the handheld computer
device, a display unit for displaying information content, wherein the orientation of the
display unit is changeable, and a control unit for controlling the display unit, wherein the
control unit is configured for receiving an orientation signal indicative of the orientation of
the display unit and for adapting the orientation of the display of the information content
in response to the orientation signal.

The display unit may be rigidly attached to the handheld computer device, in this case
both the display unit and the handheld computer device being rotated as a whole.
Alternatively, the display unit may be rotatable with respect to the handheld computer
device body, for example, by rotating around a pivot base.

According to the above configuration, when the orientation of the display unit is rotated in
a certain direction by a certain amount with respect to a viewer, the control unit will
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receive a signal indicative of the current spatial orientation or the change of orientation of
the display unit and accordingly adapt the orientation of the display of information content
so that the orientation of the displayed information remains constant with respect to the
viewer. The information content may include images, map views, menus, text
information, and the like. The convenience for the user is therefore increased, since the
rotation of the display unit causes an adaptation of the orientation of the displayed
information content according to user's preferences or interaction needs.

In an advantageous embodiment of the invention, the display unit is adapted to be
rotated in a plane defined by the display unit from a first orientation to a second
orientation and the control unit is further adapted to select different information content to
be displayed depending on the orientation of the display unit.

According to the above configuration, the change of orientation of the display unit does
not lead to an adjustment of the size or rescaling of the information content to the
dimensions of the current display window but to a selection of the content of information
to be displayed according to the current orientation of the display unit.

For instance, if a map view is being displayed in a landscape orientation and the display
unit is rotated to a portrait orientation, the scale size of the map view will be maintained
while new map data, not displayed in the previous orientation, will be displayed along the
longer edge of the display window. Consequently, there is the advantage that the change
of orientation of the display unit does not lead to a change of zoom of the map view and
the viewer is able to continue viewing the advised route both with the same degree of
detail as before rotating the display screen and with increased information in the direction
of the user's preference.

According to another aspect of the present invention, the handheld computer device
comprises access means for accessing a storing medium storing geographical
navigation data and the control unit is further adapted to retrieve the geographical
navigation data from the storing medium via the access means and to determine the
geographical navigation data to be displayed based on the orientation signal indicative of
the orientation of the display unit.
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The geographical navigation data may include any type of spatial and/or timing data
suitable for determining the current location of the handheld device, for providing
navigation guidance, such as advised routes, destination points, map data of cities,
countries, geographical data including altitude, barometric information, weather and the
like. The storage medium may be incorporated in the handheld computer device or
provided as a separate storage medium, such as a server, a memory card, a flash
memory, a CD, a DVD, or any other type of portable storage medium. The access means
are any means suitable for accessing internal storage medium, such as an internal bus,
a connection of the control unit to an internal memory, or an input/output interface
suitable for accessing an external storage medium, such as a USB port, a network
interface for accessing a server, wired or wireless communications means, and the like.

The above configuration has the advantage that geographical navigation data can be
downloaded on demand by the user from a server or kept in an external portable storage
medium. Additionally, the control unit retrieves the geographical data according to the
display orientation, leading to an increased economy of memory space in the handheld
computer device.

In a further advantageous embodiment of the present invention, the handheld computer
device comprises an orientation detection unit for automatically detecting the orientation
of the display unit and for outputting to the control unit the orientation signal indicative of
the orientation of the display unit. The control unit is adapted to process the orientation
signal indicative of the orientation of the display unit and to adapt the display of
information in response to the orientation signal.

Consequently, the user only has to rotate the display unit to the desired orientation, and
the display of information is automatically adapted without the need of further instructions
from the user. This configuration is particularly advantageous in situations where the
attention of the user is continuously demanded by other tasks, such as when driving a
vehicle.

According to a further advantageous embodiment, the detection unit comprises a gravity
sensor adapted to detect the spatial orientation of one point of the display unit with
respect to another point of the display unit. In the case of a rectangular display window,
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the orientation of the display may be detected by determining which edge of the display
unit is lower than the others.

According to another aspect of the present invention, the handheld computer device
comprises a user machine interface for receiving an input of the orientation of the display
unit and for outputting to the control unit the orientation signal indicative of the orientation
of the display unit.

For example, in personal navigation devices designed for outdoor use and to be carried
attached to a part of the body, such as in the wrist, it may be desirable to use the manual
mode to avoid a rotation of the displayed images induced by the body movement.

In a further advantageous embodiment, the user machine interface is further adapted for
receiving an instruction for activating or deactivating one of the automatic mode of
detection of the orientation of the display unit and the manual mode of input of the -
orientatibn signal indicative of the orientation of the display unit.

According to the above configuration, the handheld computer device may include the
functionalities of an automatic detection and of a manual input of the orientation of the
display unit, the user interface allowing the user to select the preferred mode.
Additionally, the user may deactivate or activate any of the modes. Alternatively, the
device may include only one of the automatic or the manual modes of detection, the user
machine interface allowing the user to deactivate or activate the detection mode when
necessary.

For instance, for navigation devices installed in aircraft or marine vehicles, the automatic
rotation of the displayed information is not always desirable, namely when the vehicle
undergoes rapid manoeuvres. Therefore, it is advantageous to be able to deactivate the
automatic detection and/or to switch to a manual mode when necessary.

According to another aspect of the present invention, the handheld computer device
further comprises a key panel for inputting instructions, wherein the orientation of the key
panel is changeable, the key panel comprising at least one key for inputting instructions,
said key having at least one label corresponding to at least one orientation of the key
panel. The key panel further comprises at least one illumination component for



10

15

20

25

30

WO 2008/064785 PCT/EP2007/009948

illuminating each label corresponding to an orientation of the key panel, and an
illumination control unit for selectively activating the illumination component in response
to the orientation of the key panel. The key panel may be incorporated in the display unit,
being rotated when the display unit is rotated, or incorporated in the handheld computer
device.

According to the above configuration, when the key panel is rotated with respect to the
viewer, only the labels associated with a given orientation are illuminated or displayed to
the user. Consequently, the user can easily identify the label and the function of each
key, which greatly facilitates the operation of the key panel by the user in all
circumstances.

In another advantageous embodiment, the handheld computer device comprises a front
plate adapted to make invisible at least one of said labels.

According to another aspect of the present invention, the handheid computer device
comprises a key panel for inputting instructions, wherein the orientation of said key panel
is changeable, the key panel comprising at least one key for inputting instructions, said
key comprising a display screen for displaying at least one label corresponding to at least
one orientation of the key panel. The key panel further comprises an illumination control
unit for selectively activating the display of the label corresponding to the at least one
orientation of the key panel in response to the orientation of the key panel. The display
screen associated with each key may be a mini TFT display or any type of display
suitable for displaying labels and icons.

In a further aspect of the present invention, the user machine interface of the handheld
computer device comprises a touch screen with at least one touch-sensitive zone for
inputting instructions, the control unit being further configured to display at least one icon
corresponding to the at least one touch-sensitive zone of the touch screen and to adapt
at least one of orientation and position of the displayed icon based on the orientation
signal indicative of the orientation of the display unit, and a correlation unit for correlating
the at least one touch-sensitive zone of the touch screen with the at least one displayed
icon.
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According to this configuration, the convenience for the user is increased since when the
touch screen is rotated, the orientation of the icon and the position where the icon is
displayed is adapted to the current orientation of the display unit. When the touch screen
is rotated, the position of a touch key associated with a specific function changes with
respect to the touch screen in order to maintain the orientation of the touch keys with
respect to the viewer. This is possible by correlating each touch sensitive zone with the
displayed icons, which allows that a touch sensitive zone associated to a specific
function will be always displdyed at a similar relative location from the point of view of the
viewer. In this way, it is maintained both the readability of the symbols and text displayed
in association with a touch sensitive zone and the speed of selection of a touch key,
since the user does not has to search for a specific touch key every time the display unit
is rotated.

According to a further advantageous embodiment, a handheld computer device is
provided, wherein the navigation unit, the display unit, the control unit and the user
machine interface are adapted to be integrated in a vehicle head unit and are connected
with each other by a data bus.

According to another advantageous embodiment, the positioning system unit outputs to
the navigation unit signals delivered by a satellite positioning system. The satellite
positioning system may be the Global Positioning System (GPS) or any other satellite
based positioning system appropriate for providing positional or navigation information.

It should be noted that the above-explained embodiments might be applied to any
handheld computer device adapted to provide navigation guidance, such as pocket PCs,
personal navigation devices, personal assistant device, mobile phones, and the like.

BRIEF DESCRIPTION OF THE FIGURES

Further advantageous embodiments of the present invention will be described in more
detail with reference to the accompanying figures and drawings, in which:

Fig. 1 schematically depicts a handheld computer device according to
illustrative embodiments of the present invention;
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Fig. 2 illustrates an example of rotation of the display unit and the
adaptation of a map view to the orientation of the display unit;

Fig. 3 shows a flow chart illustrating a process of adaptation of the
displayed content to the orientation of the display unit;

Fig. 4 illustrates an example of a key panel of a handheld computer
device, in which only the key labels corresponding to a certain
orientation of the key panel are illuminated.

DETAILED DESCRIPTION OF THE INVENTION

Figure 1 shows an overview of a handheld computer device 100 according to an
advantageous embodiment of the present invention.

The handheld computer device 100 comprises a navigation unit 110 for receiving signals
indicative of the device geographical location from a positioning system unit 120. These
signals may be delivered to the positioning system unit 120 by a satellite positioning
system and include positional and timing data that enable the handheld computer device
100 to determine its current position. Alternatively, the navigation unit 110 may receive
from the positioning system unit 120 signals which already include data indicative of the
geographical location of the device, such as latitude, longitude and altitude, and which
are transmitted by an appropriate positioning system.

According to an advantageous embodiment, the navigation unit 110 uses the Global
Positioning System (GPS) to determine the precise location of a vehicle, person, or other
asset to which the handheld computer device 100 is attached and to record the position
of the asset at regular intervals. The operation of the GPS system is well known to
persons skilled in the art, such that no details have to be provided here for the purpose of
understanding the present invention.

The data provided by the positioning system unit 120 are typically geographical
coordinates in standardized form, which are detected in real time according to the
device's location using satellite communication. The recorded location data can be
stored within the navigation unit 110, or it may be transmitted to a central location data
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base, or internet-connected computer, using a cellular (GPRS), radio, or satellite modem
embedded in the unit. This allows the asset's location to be displayed against a map
backdrop either in real-time or when analysing the track later, using customized software.

Additionally, the navigation unit 110 may permanently receive and decode other signals
related to the asset's position. For instance, for the purpose of vehicle navigation
guidance, the navigation unit 110 may receive and analyze information provided by
vehicle sensors 130, such as a wheel sensor and a gyrocompass, to calculate current

position and route data of the vehicle. )

Moreover, as will be appreciated by those skilled in the art, the navigation unit 110 may
operate in that it receives a user's input relating to a destination, then calculates the
respective route and outputs map data and/or indications for guiding the user along the
route from a start point to the desired destination. Alternatively, the one or more routes
may be entered in advance and the current position of the handheld device is compared
with the initially entered route, wherein a deviation may be reported to the user.

The positioning system unit 120 may be incorporated in the handheld computer device
100 or, as illustrated in Fig. 1, be an external positioning system receiver to which the
handheld computer device 100 accesses through suitable communication means
embedded in the navigation unit 110, such as Bluetooth®, USB, serial, or the like.

It may also be devised that the navigation unit 110 provides navigation guidance based
on the determination of routes or other navigation related information that take place at
an external device, for instance, a server computer 140 that receives and communicates
data from and to the navigation unit 110, respectively, by wired or wireless
communication means (180).

As shown in figure 1, the handheld computer device 100 accesses to a navigation
database 155 stored in an external storing medium 150, such as a computer server or
the like, and is able to read/write digital data from/to the storage medium 150. The
storing medium 150 can be any form of mass storage, such as flash memory, memory
card, CD ROM, DVD, hard disk or the like, for storing and providing navigation data,
such as map data relating to a geographical location, route data, altitude, and the like.
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However, the navigation database 155 may also be provided local to the device,
contained in a storage medium fully integrated in the navigation unit 110.

The access means 160 are any means suitable for accessing intemal storage medium,
such as an internal BUS, a connection of the control unit 210 to an internal memory, or
an input/output interface 160 suitable for accessing the external storage medium 150,
such as a USB port, a network interface for accessing a server, wired or wireless
communications means, and the like.

By using the navigation data provided by the navigation database 155, the navigation
unit 110 is able to output map views, including 2D, 2.5D and 3D maps, showing the
present location and the vicinity around the location of the device. Other geographical
related data might be provided, including altitude, water depth, maps of recreational
lakes, pedestrian navigation for parks and city centres. Additionally, the navigation
database 155 may also provide information on other types of services related with
location, such as a list of broadcast stations with good reception quality, and/or provide
information on particular points of interest for the user along the route, such as
pharmacies, restaurants, gas stations, and the like.

The handheld computer device 100 may further comprise a tuning receiver 170 for
broadcast reception, such as an analog AM/FM or digital DAB (digital audio broadcast)
tuner or an analog or digital television tuner. These components provide information on
traffic conditions, weather reports and forecasts, and/or entertainment to the user. The
primary function of the tuning receiver 170 is to receive broadcast signals of a broadcast
station selected by the user. To this end, the receiver searches the frequency band for
available broadcast stations, preferably provides a list of available stations and tunes its
receiving unit to a selected station. Moreover, the tuning receiver 170 typically comprises
a mechanism to either simultaneously search during reproduction of a program for
further available stations or includes a background tuner, which continuously scans the
available frequency band for broadcast stations with good reception properties. To assist
the search operation, the tuning receiver 170 may decode any additional information
provided in the broadcast signal, such as digital data included in the broadcast station
signal. For instance, digital radio receiver information is included in an RDS (Radio
Broadcast System) data stream for providing traffic information, broadcast information,
etc.
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Hence, the tuning receiver 170 is permanently and continuously scanning the available
frequency bands to collect data on receivable broadcast stations. This data is stored in
local databases. Additionally, there exists a broadcast station database 175, e.g. for
storing data on the television or radio broadcast stations including frequencies, names
and position information of the broadcast stations.

Generally, the local and broadcast station databases 175 may be installed as integral
parts of the tuning receiver 170, for example, as an SD RAM or flash memory or as any
part of the handheld computer device 100.

As broadcast stations transmitting one and the same program can be identified by their
station ID (PIl-Code in the radio broadcast RDS System, in the case of a television tuner,
the video text signal may provide a channel ID for this purpose), the database can be
structured or ordered either automatically or according to the user’s preferred selection
with respect to desired broadcast stations or their operational parameters. The
receivable broadcast stations may be displayed in the device’s display unit, for example
in the form of a list from which the user may select the desired station by scrolling the list
using a mouse or keys provided in the device or by directly inputting the selected station
via touch, in the case of devices comprising a touch screen.

As illustrated in Fig. 1, the handheld computer device 100 includes mobile
communication means 180 for receiving speech and data signals according to an
applicable standard, such as GSM, UMTS or others. However, instead of an integrated
mobile communication unit, the handheld computer device 100 may simply include
communication interface means that enable a wired or wireless connection of the
handheld device to, for instance, a mobile telephone. As will be appreciated by a person
skilled in the art, the mobile communication means 180 communicates wirelessly within a
cellular network system, comprising one or a plurality of broadcast stations (called base
stations) for receiving and/or sending speech or data information to and from other
wireless or wired communication units, such as a network server 140 or user terminals.

The handheld computer device 100 illustrated in Fig. 1 further comprises a user machine
interface 190 that includes a sound system 192 and input means 194. The input means
194 are any means suitable for receiving instructions input by the user and may include
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any of a keyboard, a joystick, a key panel, a scroll mouse, a speech recognition module,
and/or a touch screen panel for inputting instructions by touch. The sound system 192
may be installed as a separate unit or module. The user machine interface 190 may
output route and/or traffic information e.g. in visual form to a display unit 200.

The display unit 200 can be either a separate display for outputting this information or
can be of a split type showing the information together with operational information of
other components of the system, such as data relating to the audio system, waming
messages relating to a hazardous condition or the position of the vehicle. Alternatively,
the route and/or traffic information is output in the form of audible signals, which are
generated by a voice generation module and output by the sound system 192.

The display unit 200 comprises a display screen or display window for displaying
information pertaining to the use of the handheld computer device 100, such as
information on the device status, configuration options, menus, and information related
with navigation guidance. The display can be an LCD, or any other type of display
suitable for displaying information.

According to the present invention, the orientation of the display unit 200 can be changed
with respect to the viewer. As shown in Fig. 2, the display unit 200 is mounted on a base
or pivot around which it can be rotated. However, the display unit 200 may be rigidly
integrated on the handheld device, its orientation being changed when the handheld
computer device 100 is rotated or alternatively, the display unit 200 may be made
rotatable with respect to the handheld computer device 100.

The adaptation of the content and the orientation of the information to be displayed are
controlled by a control unit 210 in response to an orientation signal indicative of the
orientation of the display unit 200. The orientation signal can indicate the current display
orientation or a change of orientation of the display unit 200.

As illustrated in Fig. 2, the display unit 200 is rotatable in any direction in a plane defined
by the display unit 200. The orientation of the map view is adapted to each new
orientation of the display unit 200, in a way that the orientation of the displayed content
remains the same with respect to the viewer.
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As illustrated in Fig. 2A, when the handheld computer device 100 is displaying a two-
dimensional (2D) map view in a landscape orientated display, giving indications on a
advised route that is displayed starting from the current location at the bottom part of the
display towards the destination at the upper part of the display, it might become
advantageous at a certain moment of the travelling to view more map data in the
direction of travelling than in the direction transverse to the advised route while
maintaining the same degree of zoom. Thus, when the viewer rotates the display unit
200 of 90° to a portrait orientation (Fig. 2B or Fig. 2D), the control unit 210 instructs the
adaptation of the map view orientation to the current orientation of the display window.
Additionally, since in the portrait orientation the edge of the display window along the
travelling direction is longer, the control unit 210 will also adapt the content of information
to be displayed, such as geographical and position data, to the current dimensions of the
display unit 200 in each direction. Therefore, in the current portrait orientation more
navigation information is displayed along the travelling direction (aligned with the longer
edge of the display window) than in the previous landscape orientation, in which more
information was displayed in the transverse direction.

In a similar manner, if the user is using the display unit 200 in a portrait orientation (Fig.
2B or Fig. 2D) and needs to obtain more information about POI around the current

- location, the user may rotate the display unit 200 to a landscape orientation, in which the

longer edge is aligned in the direction transverse to the travelling direction (Fig. 2A or
Fig. 2D). In such a case, the information of POI to be retrieved by the control unit 210 is
selected according to the edge size of the display window, since more information on
POI can be displayed in the direction transverse to the travelling direction than in the
previous orientation, in which more POl were being displayed along the travelling
direction.

Consequently, when the lateral dimensions of the display window are not the same, the
size of the display window edges in a given direction changes when the display unit 200
is rotated, and the information content being displayed is adapted in order to maintain the
scale of the map view and to display more information along the longer edge of the
display window. Therefore, the viewer is able to continue viewing the advised route with
the same degree of detail as before rotating the display screen and with increased
information in the direction of his/her needs.
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The above example was described with reference to a display unit 200 that can be
rotated in a plane defined by the display unit 200. However, a skilled person will
recognize that the display unit 200 or the handheld device may be made movable in any
direction with respect to the viewer or its attaching base in order to improve the visibility
angle of the display screen with respect to the viewer, avoid undesirable effects from
light reflexions, fit the device inside a case when not in use, etc. Moreover, the display
unit 200 may rotate asymmetrically around a pivot base. A mechanism may also be
incorporated for allowing the angle of the plane defined by the display unit 200 to be
changed with respect to the viewer in order to adapt the display visibility to the particular
circumstances where the device 100 is being employed.

Additionally, the user machine interface 190 may include a touch screen 220 with at least
one touch sensitive zone 222 for the input of instructions by contact or touch with a
contact body. The touch sensitive zones are active regions of the touch screen 220 that
may be activated by any means induced by contact, such as contact pressure and
infrared radiation. In association with each touch key is displayed a label or icon 226
indicative of the specific function that is activated when the respective touch sensitive
zone is touched. As illustrated in Fig. 2, the touch keys for increasing 222 and
decreasing 224 the zoom of the map view are identified by the labels “+” and “-“,
respectively.

The display of the icons or labels specifying the function of each touch key is controlled
by the control unit 210, which adapts the orientation and position of the display of the
touch key icon based on the orientation signal indicative .of the current orientation of the
display unit 200. Additionally, since the rotation of the display unit 200 causes the
position of a same active region in the touch screen 220 to change with respect to the
viewer, the handheld computer device 100 comprises a correlation unit 240 that
correlates each active region or touch sensitive zone of the touch screen 220 with the
icon being displayed and with touch key function specified by the displayed icon.

Therefore, when the display unit 200 is rotated, each label is adapted to be displayed
with the same orientation and position with respect to the viewer and correlated with the
active region of the touch screen 220 corresponding to the location where the label is
being displayed. In this way, a touch key associated with a specific function is always
displayed at the same position or with the same orientation with respect to the viewer
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and the user does not have to search for a specific touch key on the touch screen 220
every time the display unit 200 is rotated. For example, the active region of the touch
screen 220 located at the upper left comer of the display unit 200 in Fig. 2B, and
identified by the label "+", is located at the upper right corner of the display unit 200 in
Fig. 2C. However, irrespective of the display unit orientation, the control unit 210
instructs that the icon "-" be always displayed at the upper right comer of the display
window with respect to the viewer and the correlation unit 240 correlates the active
region at this location with the function specified by the icon "-". Consequently, the user
will be able to decrease the zoom of the map view by touching always on a touch key
222 at the upper right corner of the display window, irrespective of the orientation of the
display unit 200.

According to an advantageous embodiment, the orientation signal is generated by an
instruction input by the user via the user machine interface means 190. For example, as
shown in Fig. 4, the handheld computer device 100 may comprise a rotate key 410 that
causes the displayed map view to rotate by 90° under manipulation of the rotate key 410.
Instead of the rotate key 410, the user machine interface 190 may include other keys for
instructing on the display orientation, such as keys for selecting between a portrait and a
landscape orientation, keys for introducing digits and/or alphanumeric characters and
inputting .a rotation angle or rotate instruction, respectively, and the like. The orientation
of the displayed information may also be instructed by voice via a voice recognition
module.

According to another advantageous embodiment, the handheld computer device 100
may comprise an orientation detection unit 230 for automatically detecting the rotation of
the display unit 200 and for outputting to the control unit 210 the orientation signal
indicative of the display unit rotation.

The orientation detection unit 230 may comprise any means suitable for detecting the
rotation of rigid bodies and which are well known for those skilled in the art. For instance,
a switching mechanism between portrait and landscape orientation display can be
devised by incorporating a switch in the base 201 around which the display unit 200 can
be pivoted, the switch being mechanically pressed when the display unit 200 is in the
portrait orientation and therefore producing an signal indicative of this orientation.
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In another possible configuration, the orientation detection unit 230 comprises
gravitation-controlled detectors well known in the art. The mechanism of detection may
be based on the weight of an element internal to the gravitation-controlled detector, such
as the displacement of a drop of mercury inside a sealed compartment that is
incorporated in the display unit 200. When the display unit 200 is rotated, the mercury
drop moves under the action of gravity and wets a particular electrical contact at certain

orientations, producing an electric signal indicative of the display unit orientation.

Alternatively, a mechanism based on piezoelectricity or strain gauge may be provided,
wherein the differential weight of an element of the display unit 200 is determined. For
example, it might be devised a configuration of three piezoelectric sensors disposed
along three mutually perpendicular directions within the plane of the display unit 200,
each sensor measures the gravitation force in the respective direction. These three
measured quantities together yield the overall spatial orientation of the display unit 200
with respect to the direction of gravity.

The automatic detection of orientation and the input mode by the user may be
simultaneously provided in the handheld computer device 100, the user machine
interface 190 including means for allowing a selection between the desired detection
modes. Additionally, the user interface may further allow the activation or deactivation of
one or both of the detection modes.

Fig. 3 illustrates an example of a method for adapting the displayed information content
to the orientation of the display unit 200 according to an advantageous embodiment, in
which the handheld computer device 100 includes both the automatic mode and the
input mode of the display unit orientation. After the handheld computer device 100
receives signals indicative of the geographical location of the device and outputs position
data according to the device location, information content providing navigation guidance
or other types of information content related with the device location is selected and
processed by the control unit 210 for being displayed in the display unit 200.

After changing the orientation of the display unit (S300), the user selects the detection
mode of the orientation of the display unit (S310). However, the detection mode may also
be selected before rotating the display unit (200).
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If the user selects the automatic mode (S320), the orientation detection unit 230 detects
automatically the orientation or change of orientation of the display unit 200 and outputs
to the control unit 210 an orientation signal indicative of the orientation or change
orientation of the display unit (S330). The control unit 210 receives the orientation signal
(S340) and processes the received signal for determining the current orientation of the
display unit (8350). The information content to be displayed is processed by the control
unit (S360), for adapting the orientation of the display of the information content to the
current orientation of the display unit 200. Depending on the size of the display unit
window, the control unit 210 may be configured for selecting and processing different
information content to be displayed in response to the received orientation signal. Finally,
the control unit 210 instructs the display of the processed information content in relation
with the current display orientation (S370).

If the user selects the mode of inputting the orientation or change of orientation of the
display unit (S380), the handheld computer device 100 waits for the user to input an
instruction via the user machine interface means 190. When the instruction is received,
the user machine interface means 190 outputs to the control unit 210 an orientation
signal indicative of the display orientation or change of the display orientation (S390).
Once the orientation signal is received by the control unit 210, the process of adaptation
of the displayed information content to the current orientation of the display unit 200 is
the same as described for the automatic detection mode.

In case the user activates neither the automatic mode nor the input mode, the display of
information content does not change with the rotation of the display unit 200.

As will be recognizable by those skilled in the art, the process described above can
adapted for a handheld computer device 100 including only the automatic detection
mode or the input mode.

Fig. 4 shows a handheld computer device 100 provided with a key panel 400 for enabling
the input of instructions by the user. The key panel 400 may comprise one or more keys
or buttons, each button 410 including at least one label 420 associated with a specific
orientation of the key panel 400. In the example illustrated in Fig. 4, each button includes
four labels disposed with different orientations and an illumination component 430 is
provided for illuminating each label 420. The labels are selectively illuminated under
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control of an illumination control unit 440, which in response to an orientation signal
indicative of the key panel 400 orientation activates the illumination component 430
associated with the specific label 420. The illumination control unit 440 may receive the
orientation signal from the control unit 210, the orientation detection unit 230 and/or the
input means.

The number of buttons comprised in the key panel 400, the number or type of labels
associated with each button as well as the number of illumination components is not
limited to the above example. Additionally, the selective illumination of the key panel 400
is not restricted to the above example and many other configurations known in the art
may be implemented. For instance, it may be devised a configuration of light guides
coupled to two, three or four LEDs, depending on the number of orientations of the
labels, in order to illuminate simultaneously all the labels corresponding to the same
orientation using the same illumination component. This configuration is particularly
advantageous for key panels including arrays of buttons, since it allows a reduction on
energy and heating costs.

In an alternate configuration, the buttons of the key panel 400 may be outfitted with mini-
TFT screens for displaying icons, writings or labels on the buttons. In this case, an
illumination control unit is provided for displaying the icons with an orientation
correspondent to the orientation of the key panel 400.

Finally, it is clear to a skilled person in the art that the above-described embodiments can
be combined with each other in an advantageous manner.
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CLAIMS

1.

A handheld computer device for displaying information content, said handheld
computer device (100) comprising:

a navigation unit (110) for receiving signals indicative of geographical location
coordinates from a positioning system unit (120) and for outputting signals
indicative of the geographical location of the handheld computer device (100);

a display unit (200) for displaying information content, wherein the orientation of
said display unit (200) is changeable; and

a control unit (210) for controlling the display unit (200), wherein the control unit
(210) is configured for receiving an orientation signal indicative of the orientation
of the display unit (200) and for adapting the orientation of the display of the
information content in response to the orientation signal.

The handheld computer device according to claim 1, wherein

said display unit (200) is adapted to be rotated in a plane defined by said display
unit (200) from a first orientation to a second orientation;

said control unit (210) is further adapted to select different information content to
be displayed depending on the orientation of the display unit (200).

The handheld computer device according to claim 1 or 2, further comprising:

access means (160) for accessing a storing medium, said storing medium storing
geographical navigation data; wherein

said control unit (210) is further adapted to retrieve the geographical navigation
data from the storing medium via the access means (160) and to determine the
geographical navigation data to be displayed based on the orientation signal
indicative of the orientation of the display unit (200).

The handheld computer device according to any of claims 1 to 3, further
comprising:

an orientation detection unit (230) for automatically detecting the orientation of the
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display unit (200) and for outputting to the control unit (210) the orientation signal
indicative of the orientation of the display unit (200); wherein

said control unit (210) is further adapted to process the orientation signal
indicative of the orientation of the display unit (200) and to adapt the display of
information in response to the orientation signal.

The handheld computer device according to claim 4, wherein said detection unit
comprises a gravity sensor adapted to detect the spatial orientation of one point of
the display unit (200) with respect to another point of the display unit (200).

The handheld computer device according to any of claims 1 to 5, further
comprising:

a user machine interface (190) for receiving an input of the orientation of the
display unit (200) and for outputting to the control unit (210) the orientation signal
indicative of the orientation of the display unit (200).

The handheld computer device according to any of claims 1 to 6, wherein:

said user machine interface (190) is further adapted for receiving an instruction for
activating or deactivating one of the automatic mode of detection of the orientation
of the display unit (200) and the manual mode of input of the orientation signal
indicative of the orientation of the display unit (200).

The handheld computer device according to any of claims 1 to 7, further
comprising:

a key panel (400) for inputting instructions, wherein the orientation of said key
panel (400) is changeable;

said key panel (400) comprising:

at least one key (410) for inputting instructions, said key (410) having at least one
label (420) corresponding to at least one orientation of the key panel (400);

at least one illumination component (430) for illuminating each label (420)
corresponding to an orientation of the key panel (400); and

an illumination control unit (440) for selectively activating the illumination
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component (430) in response to the orientation of said key panel (400).

The handheld computer device according to claim 8, further comprising a front
plate adapted to make invisible at least one of said labels (420).

The handheld computer device according to any of claims 1 to 7, further
comprising:

a key panel (400) for inputting instructions, wherein the orientation of said key
panel (400) is changeable;

said key panel (400) comprising:

at least one key for inputting instructions, said key comprising a display screen for
displaying at least one label corresponding to at least one orientation of the key
panel (400); and

an illumination control unit for selectively activating the display of the label
corresponding to the at least one orientation of the key panel (400) in response to
the orientation of said key panel (400).

The handheld computer device according to any of claims 1 to 10, wherein

said user machine interface (190) further comprises a touch screen (220) with at
least one touch-sensitive zone (222) for inputting instructions;

said control unit (210) being further configured to display at least one icon (226)
corresponding to the at least one touch-sensitive zone (222) of the touch screen
(220) and to adapt at least one of orientation and position of the displayed icon
(226) based on the orientation signal indicative of the orientation of the display unit
(200); and

a correlation unit (240) for correlating the at least one touch-sensitive zone (222)
with the at least one displayed icon (226).

The handheld computer device according to any of claims 1 to 11, wherein the
navigation unit (110), the display unit (200), the control unit (210) and the user
machine interface (190) are adapted to be integrated in a vehicle head unit and
are connected with each other by a data bus.
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The handheld computer device according to any of claims 1 to 12, wherein the
positioning system unit (120) outputs to the navigation unit (110) signals provided
by a satellite positioning system.

A method for displaying information content on an handheld computer device
(100) comprising the following steps:

receiving geographical location coordinates and outputting position data according
to the location;

receiving an orientation signal indicative of the orientation of a display unit (200);

adapting the orientation of the display of the information content in response to the
orientation signal;

displaying the information content in accordance with said orientation of the
display unit (200).

The method according to claim 14, further comprising the step of
setting the mode for determining the orientation of the display unit (200);

The method according to claim 14, further comprising the step of detecting
automatically the orientation signal of the display unit (200) when said set mode is
an automatic mode.

The method according to claim 14, further comprising the step of inputting the
orientation signal of the display unit (200) when said set mode is a manual mode.
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