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(54) Display system with fixed screen image

(57) The present invention relates to a display sys-
tem (100) comprising:
- a display unit (110) displaying a screen image (200),
- an acceleration sensor (130) determining a direction
information of a movement of the display unit,
- a display driver (120) controlling the displaying of the
screen image (200) on the display unit, wherein the dis-

play driver (120) receiving the direction information of the
movement of the display unit controls the displaying of
the screen image (200) in such a way that the movement
of the display unit (110) is at least partly compensated
by a compensation movement of the screen image (200)
in which the display driver moves the screen image (200)
displayed in the display unit in a direction opposite to the
determined direction of the moved display unit (110).
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Description

[0001] The present invention relates to a display sys-
tem with a display unit displaying a screen image and to
a method for displaying the screen image on the display
unit.

Related Art

[0002] Mobile devices, such as portable navigation
systems, are known which are attached by a user to the
vehicle compartment, e.g. the windscreen. When the ve-
hicle is driving on a bumpy road, the mobile device is
shaken together with the vehicle.
[0003] Furthermore, portable hand held devices, such
as smart phones, are known which may be used in an
environment where the user and or the portable device
are exposed to vibrations. When the display of the port-
able device or of the navigation system is exposed to
vibrations, the user of the device/system can have diffi-
culties to correctly identify the information shown on the
display, i.e. the vibrations deteriorate the visibility and
the legibility of the information shown on the display.

Summary

[0004] Accordingly, a need exists to provide a display
system that reduces the impact of vibrations on the dis-
played content. This need is met by the features of the
independent claims. In the dependent claims preferred
embodiments of the invention are described.
[0005] According to the invention, a display system is
provided comprising a display unit displaying a screen
image. Furthermore, an acceleration sensor is provided
in the display system determining a direction information
of a movement of the display unit. A display driver that
is controlling the displaying of the screen image on the
display unit receives the direction information from the
acceleration sensor and controls the displaying of the
screen image in such a way that the movement of the
display unit is at least partly compensated by a compen-
sation movement of the screen image in which the display
driver moves the screen image displayed in the display
unit in a direction opposite to the determined direction of
the moved display unit. When the display unit is moved
in one direction and when the screen image shown on
the display unit is moved in the other direction by the
compensation movement a stabilized screen image is
obtained. The screen image remains more or less a fixed
screen image and the display unit appears like a frame
that is moving over the fixed screen image. The user
looking at the screen image on the display unit can better
identify the displayed content, as the movements of the
user’s head are slower than the movements of the display
unit. Thus, in a first approximation the user’s head is in
a fixed position, and by the compensation movement of
the screen image the screen image is also held in a sub-
stantially fixed position.

[0006] Preferably, the display driver compensates the
movement of the display unit in such a way that the dis-
played screen image substantially remains in a fixed po-
sition relative to a fixed reference frame. By way of ex-
ample, the reference frame could be the earth or any
other fixed frame which does not move or moves less
than the display system.
[0007] Preferably, the acceleration sensor is config-
ured so as to detect whether the display unit is moved
back in a direction opposite to the determined direction
within a predetermined period of time after the movement
of the display unit. If the acceleration sensor does not
detect that the display unit is moved back within said
predetermined period of time, the display driver controls
the screen image in such way that the compensation
movement of the screen is reversed resulting in a screen
image that corresponds to the screen image before the
compensation movement has been carried out. If the dis-
play unit is not moved back near its original position, the
display driver shall smoothly pan the screen image back
to its original position. This helps to eliminate sudden and
fast movements of the displayed data that could irritate
the viewer or hamper the perception of the displayed in-
formation. In this embodiment of the invention the display
driver is configured so as to reverse the compensation
movement. In another embodiment of the invention, de-
scribed in further detail below, the compensation move-
ment will not be reversed.
[0008] The acceleration sensor is preferably config-
ured to determine the direction and the extent of the
movement of the display unit and the display driver re-
ceiving this information initiates the compensation move-
ment in dependence on the direction in extent of the
movement. If the screen image is more or less a fixed
screen image, then the more the display unit is moved,
the more the position of the screen image has to be com-
pensated.
[0009] In a preferred embodiment of the invention, the
screen image is larger than the display unit and compris-
es displayed parts of the screen image and non-dis-
played of the screen image. The non-displayed parts of
the screen image lie outside the region of the screen
image visible on the display unit. In a compensation
movement the display driver changes the displayed
screen image in such way that a first section of the non-
displayed parts of the screen image located on the screen
next to an edge of the display unit that is opposite to the
determined direction of the movement becomes part of
the displayed part of the screen image and that a second
section of the displayed part of the screen image located
on the screen image next to an edge of the display unit
which is located in the determined direction of the moved
display becomes part of the non-displayed parts of the
screen image. Thus, the screen image is larger than the
physical display unit. When the display unit/ display sys-
tem undergoes vibrations, the content of the screen im-
age is changed on the edges by displaying non-displayed
parts in dependence on the movement carried out by the
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display unit. In this embodiment the user has the impres-
sion that the display unit is a frame moving across a fixed
picture, the screen image. This is especially beneficial
when the screen image shows a geographical map. In
this context the displayed parts of the screen image show
a specified region on the geographical map, the non-
displayed parts of the geographical map representing a
non-displayed region of the map. In this embodiment the
first section becomes a part of the displayed part of the
geographical map and the second section becomes a
non-displayed part of the geographical map. In this em-
bodiment the display driver may be configured such that
the compensation movement is not reversed allowing the
user to display different parts of a geographical map sim-
ply by moving the display system with the display unit in
the desired direction. The use of a larger screen image
is not limited to geographical maps. It can be used in
connection with any information displayed as screen im-
age, be it a web page of the world wide web or a movie
or any other content. The display driver is also configured
to generate a virtual screen image from the received
screen image information allowing to generate the screen
image that is larger than the physical display unit. With
this virtual screen image the compensation movement
can be carried out without the need to display sections
on the display unit without information as it would be the
case if the screen image had the same size as the display
unit.
[0010] In another embodiment of the invention the
screen image has substantially the same size as the dis-
play unit. When the screen image is moved in the direc-
tion opposite to the determined direction of the moved
display unit, the display driver may change the display
screen image in such way that a section of the screen
image next to an edge of the screen image which is op-
posite to the determined direction of the moved display
unit is displayed with a uniform colour hue, whereas an-
other section of the screen image located on the screen
image next to the edge of the screen image is located in
the direction of the moved display becomes a non-dis-
played part of the screen image. The display system can
be incorporated into a portable device or a portable com-
puter or may be used in a portable or fixedly installed
navigation system. When used in a vehicle including bi-
cycles or motorbikes and when the display is attached
to the vehicle, the user may also undergo the same vi-
brations as the display. However, the user normally un-
dergoes less vibrations than the display unit, so that a
first approximation the viewer can be considered as being
a fixed frame relative to the moving display unit.
[0011] In the embodiments described above, the ac-
celeration sensor mainly compensates the movements
of a display unit in a plane parallel to the screen image.
In another embodiment the acceleration sensor is also
configured to determine a movement of the display unit
in a direction perpendicular to the plane defined by the
screen image. In this embodiment the display driver may
change a scale of the displayed screen image in depend-

ence on the depicted movement perpendicular to the
plane of the screen image. By way of example if the dis-
play system is moved closer to the user, the scale may
be enlarged so that the screen image is shown in an
enlarged scale showing further details. This may be help-
ful for displaying maps or circuit diagrams. If the display
system is moved away from the user, the screen image
may be shown in a smaller scale. In the case of a map
this means that a larger part of the map is shown.
[0012] Furthermore, an enabling or disabling element
may be provided that enables or disables the compen-
sation movement of the screen image. This enabling/dis-
abling element may be a simple button provided on the
display system, e.g. an actuating device, or may be part
of a menu structure in a menu to be shown on the display,
and if the enabling/disabling element is enabled, the com-
pensation movement is carried out in dependence on the
detected movement of the screen image, whereas if the
enabling/disabling element is in the disabled state, the
displayed content does not depend on the movement of
the display unit.
[0013] The display system may further be configured
to detect an angular momentum of the display unit. In
this embodiment if a rotational movement of the display
unit is detected, the display driver may initiate a rotational
compensation movement of the screen image in the op-
posite direction. This compensation of a rotational move-
ment may be helpful when the display system is attached
to a bicycle or motorvehicle. If a rotational compensation
movement is carried out, the image for the user does not
move together with the moving handle bar, but seems to
be attached to the frame.
[0014] In the above-discussed example a main field of
the application is a map. However, the present applica-
tion is not restricted to a geographical map. It can also
be used in connection with other screen images, e.g. a
microscopic image, where a small portion of a larger ob-
ject is shown. Furthermore, the invention can be applied
in connection with circuit diagrams or constructional
drawings.
[0015] If the compensation movement is not reversed,
the rotational movement of the display unit can also be
helpful to display three-dimensional models. By a move-
ment of the display unit in any of the three directions and
by determining the rotational movement in any of the pos-
sible three rotational directions of the display, a three-
dimensional object shown in the image could be viewed
by different angles using the compensation movement.
[0016] The invention further relates to a method for
displaying the screen image on the display unit, wherein
the direction information of the movement of the display
unit is determined and the displaying of the screen image
on the display unit is controlled in such a way that the
movement of the display unit is at least partly compen-
sated by a compensation movement in which the screen
image displayed in the display unit is moved in a direction
opposite to the determined direction of the moved display
unit.
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[0017] As discussed above, the controlling of the dis-
played screen image can be such that it is detected
whether the display unit is moved back in a direction op-
posite to the determined direction and, if this is not the
case, the compensation movement is reversed, resulting
in a screen image corresponding to the screen image as
displayed before the compensation movement. In the
other embodiment the compensation movement is not
reversed. This embodiment is especially advantageous,
but not limited to screen images of a geographical map
where the display unit can be used to move across the
map. However, in case the map is used in a navigation
system, e.g. in a portable or fixedly stalled navigation
system in the vehicle, the compensation movement may
be reversed.

Brief Description of the Drawings

[0018] The invention will be discussed in further detail
below with reference to the accompanying drawings, in
which

Fig. 1 shows a schematic view of a display system
according to the invention,

Fig. 2 shows a more detailed view of a display system
moved in one direction with the compensation move-
ment of the screen image,

Fig. 3 shows a flow chart comprising the steps for
one embodiment of the compensation movement,

Fig. 4 shows the use of a display system with a
screen image larger than the display unit in which it
is possible to scroll over the screen image by moving
the display system,

Fig. 5 shows the corresponding flow chart for the
embodiment of Fig. 4,

Fig. 6 shows a change of scale of the screen image
for a movement perpendicular to an image plane de-
termined by the screen image, and

Fig. 7 shows an embodiment where a rotational
movement of the display unit is compensated.

Detailed Description

[0019] In Fig. 1 a display system 100 is shown which
could be a PND or any other viewing device. The system
100 could be a smart phone or a portable navigation de-
vice or a portable computer, the system comprising a
display unit 110 used to display information, a display
driver 120 controlling the displaying of the information on
the display unit 110. Additionally, an acceleration sensor
130, such as a gyroscope, is provided that is measuring
the acceleration and determines the amount and direc-

tion of a movement of the display system 100. The system
furthermore comprises an enabling/disabling element in
the form of a button, by which the compensation of move-
ments of the display unit by a compensation movement
can be activated or deactivated.
[0020] In Fig. 2 it is shown in more detail how the vis-
ibility and the legibility of the displayed data can be im-
proved when the system undergoes vibrations or fast
movements. In the embodiment shown in Fig. 2 the
screen image 200 shown on the display unit 110 is larger
than the display unit 110 itself. The display driver may
generate the screen image to be displayed to be virtually
larger than the physical display unit or the display unit
shows a section of the screen image, e.g. in the case of
a geographical map. When the system 100 is shaken or
moved into a direction, the acceleration sensor 130
measures the direction and extent of the movement. By
these data the display driver 120 is trigger to pan the
displayed section of the virtual image in the opposite di-
rection so that the border of the display appears like a
frame moved across a fixed picture. In the embodiment
shown in Fig. 2 a compensation movement is explained
under the condition that the display system including the
display unit 110 is moved to the right as shown by the
arrow A. The acceleration sensor detects this movement
and controls the displayed screen image in the following
way. Before the movement the display unit displays a
visible part of the screen image inside the display unit
110, the screen image 220 containing a displayed region
210 shown in the display unit and non-displayed parts or
a non-displayed region 220 outside the frame of the dis-
play unit. If the display system is moved to the right, the
display driver triggers a compensation movement by dis-
playing a screen image corresponding to a screen image
that would be displayed if the screen image was moved
to the left in comparison to the moving display unit. A first
section 221 of the non-displayed parts of the screen im-
age becomes a displayed part and is shown in the display
unit, whereas a section 222 shown in the display unit next
to an edge 112 of the display unit that is located in the
direction of the movement becomes a non-displayed part
of the screen image. Thus, if the display system is moved
to the right, the left edge 111 of the display unit appears
to move to the left, whereas the right edge of the display
unit 112 appears to move to the left by the same amount.
However, it should be clear that the screen image is
moved relative to the display unit, so that the screen im-
age is shown on the display unit that is symbolized by
the dashed lines.
[0021] If the display system is not moved back in its
original position, the display driver shall smoothly pan
the screen image back to its original centre position.
[0022] In Fig. 3 the embodiment shown in Fig. 2 is sum-
marized. The method starts in step 301. In step 302 the
movement of the display system is determined and in a
next step 303 the screen image shown on the display
unit is adapted accordingly, by moving the screen image
in the opposite direction as symbolized by arrow B in Fig.
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2. In step 304 it is asked whether a movement back is
detected by the acceleration sensor within a predeter-
mined time after the movement of step 302. If no move-
ment back is detected, the compensation movement can
be slowly reversed by moving back the screen image to
the original position (step 305). If it is determined in step
304 that a movement is carried out, the method then re-
turns to step 302 determining the movement and adapt-
ing the screen image accordingly in step 303. The method
ends on step 306.
[0023] In Fig. 4 another embodiment is shown in which
no reverse adaptation is carried out. This embodiment
may be especially helpful when the screen image is a
large geographical map and the user of a handheld de-
vice comprising a display system wants to have a more
detailed view of some geographical areas of the map.
The display system 100 having a display unit 110 as dis-
cussed in connection with Fig. 1 is provided. However,
the display driver of the embodiment shown in Fig. 4 does
not work as explained in connection with Fig. 3, as no
reverse adaptation is carried out. Thus, if a movement
of the display system in one direction is carried out, the
screen image is moved in the opposite direction. As no
reverse adaptation is carried out, the screen image is not
moved back but stays at the position. As indicated by the
four arrows shown in Fig. 4, such an embodiment can be
used to move across a geographical map which is the
large screen image 200. By simply moving the display
system 100 in one direction, a part of the map can be
displayed on the display unit that is lying in the direction
of the movement by moving the screen image shown in
the display unit in the opposite direction.
[0024] A method showing the steps needed to carry
out the embodiment shown in Fig. 4 is discussed in con-
nection with Fig. 5. The method starts in step 501 and
the movement of the display system is determined in step
502, the screen imaged being adapted accordingly in
step 503. As no reverse adaptation is carried out, the
method directly ends in step 504. This is shown in the
following example:

The user wants to look to a part of the map located
next to location C shown in Fig. 4, the display unit
currently displaying a part of the map represented
by the display unit 110 as shown. By shortly moving
the display unit to the right and down, the display
unit will display as screen image part of the map lo-
cated next to location C. Instead of a two-step move-
ment to the right and down, also a single-step diag-
onal movement of the display unit in direction to lo-
cation C may be carried out.

[0025] In connection with Figs. 6 and 7 other embod-
iments of the invention are shown. In the above-disclosed
examples a movement of the display unit in the image
plane determined by the screen image was detected and
compensated. In the example shown in Fig. 6 a move-
ment of the display unit perpendicular to the plane of the

screen image is detected and used to change the scale
of the displayed screen image. This application may be
especially helpful for the display of geographical maps,
the display of microscopic images, of circuit diagrams or
constructional drawings. The display, in the example
shown, shows a certain region of the map as indicated
by the screen image 600. By way of example on the
shown map an urban agglomeration 601 is shown to-
gether with highways 602 and 603 in the northern and
southern part of the urban agglomeration. Situated at the
western edge of the urban agglomeration part of a lake
605 is shown in the displayed screen image using a cer-
tain scale. If the user wants to have a more detailed view
of a part of the map, a user can zoom in to the map, e.g.
by moving the display unit in the direction of arrow C
closer to himself or herself. The map is then shown in a
screen image 600’ in a larger scale with a better view of
the urban agglomeration 601 and highway 602 and 603.
[0026] If an overview of a larger geographical region
is needed, the user may move the display unit away from
himself/herself in the direction as indicated by arrow D,
resulting in a screen image 602’, where a larger part of
the map is shown now with the complete lake 605 and
additional parts of the highway.
[0027] In connection with Fig. 7 another embodiment
is shown in which an acceleration sensor detects the ro-
tational movement of the display unit by determining the
angular momentum applied to the display unit. In the em-
bodiment of Fig. 7 the display units laterally attached to
a support structure 710 which may be exposed to vibra-
tions. As a consequence, the display unit may rotate. In
order to avoid that the displayed content on the screen
image rotates together with the rotating display, the ac-
celeration sensor determining the amount and direction
of rotational movement may provide this information to
the display driver which can then compensate this rota-
tional movement by a rotational compensation move-
ment, so that the shown content appears to be fixed and
does not rotate with the rotating display unit. In the em-
bodiment shown in Fig. 7 the center of rotation is the
fixing point of the display unit to the support structure
710. In another embodiment the center of rotation may
be provided at the center of the display unit, e.g. when
the display system is connected to a handle bar of a mo-
torbike or bicycle. Here the compensation movement
may be such that the displayed screen image seems to
be fixed relative to the frame of the bicycle, the displayed
content being independent from the movement of the
handle bar, as the rotation of the screen image induced
by a rotating handle bar is compensated by a compen-
sation movement indicated by the display driver in which
a rotation in the opposite direction around the same axis
of rotation is initiated.
[0028] Summarizing, the present invention allows a
better perception of information displayed by a display,
as the impact of vibrations on the displayed content can
be deduced.
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Claims

1. A display system (100) comprising:

- a display unit (110) displaying a screen image
(200),
- an acceleration sensor (130) determining a di-
rection information of a movement of the display
unit,
- a display driver (120) controlling the displaying
of the screen image (200) on the display unit,
wherein the display driver (120) receiving the
direction information of the movement of the dis-
play unit controls the displaying of the screen
image (200) in such a way that the movement
of the display unit (110) is at least partly com-
pensated by a compensation movement of the
screen image (200) in which the display driver
moves the screen image (200) displayed in the
display unit in a direction opposite to the deter-
mined direction of the moved display unit (110).

2. The display system (100) according to claim 1,
wherein the display driver (120) compensates the
movement of the display unit such that the displayed
screen image substantially remains in a fixed posi-
tion relative to a fixed reference frame.

3. The display system (100) according to any of the
preceding claims, wherein the acceleration sensor
(130) is configured so as to detect whether the dis-
play unit is moved back a direction opposite to the
determined direction within a predetermined period
of time, wherein if the acceleration sensor (130) does
not detect that the display unit is moved back within
said predetermined period of time, the display driver
(120) controls the screen image in such a way that
the compensation movement of the screen image is
reversed so that the screen image as displayed be-
fore the compensation movement is displayed.

4. The display system (100) according to any of the
preceding claims, wherein the acceleration sensor
(130) is configured to determine the direction and
the extend of the movement of the display unit, the
display driver (120) initiating the compensation
movement in dependence on the direction and ex-
tend of the movement.

5. The display system according to any of the preceding
claims, wherein the screen image (200) is larger than
the display unit (110) and comprises displayed parts
of the screen image and non displayed parts of the
screen image, the non displayed parts being outside
the region of the screen image visible on the display
unit, wherein the display driver (120) changes the
displayed screen image (200) in such a way that a
first section (221) of the non display parts of the

screen image (200) located on the screen image next
to an edge (111) of the display unit which is opposite
to the determined direction of the moved display unit
(110) becomes part of the displayed parts of the
screen image and that a second section (222) of the
displayed parts of the screen image located on the
screen image next to an edge (112) of the display
unit which is located in the determined direction of
the moved display unit becomes part of the non dis-
played parts of the screen image.

6. The display system according to claim 5, wherein
the screen image (200) is a geographical map, the
displayed parts of the screen image representing a
specified region on the geographical map, the non
displayed parts representing a non displayed region
of the geographical map, the first section becoming
a displayed part of the geographical map, the second
section becoming a non displayed part of the geo-
graphical map.

7. The display system according to any of claims 1 to
4, wherein the screen image (200) has substantially
the same size as the display unit, wherein the display
driver is configured such that, when the screen im-
age is moved in a direction opposite to the deter-
mined direction of the moved display unit, the display
driver changes the displayed screen image in such
a way that a first section of the screen image next to
an edge of the screen image which is opposite to the
determined direction of the moved display unit is dis-
played with a uniform colour hue, wherein a second
section of the screen image located on the screen
image next to an edge of the screen image which is
located in the determined direction of the moved dis-
play unit becomes a non displayed part of the screen
image.

8. The display system according to any of the preceding
claims, wherein the acceleration sensor (130) is con-
figured to determine a movement of the display unit
in a direction perpendicular to a plane defined by the
screen image, wherein the display driver (120)
changes a scale of the displayed screen image in
dependence on the detected movement perpendic-
ular to the plane of the screen image.

9. The display system according to any of the preceding
claims, further comprising an enabling/disabling el-
ement (125) configured to enable and disable the
compensation movement of the screen image.

10. The display system according to any of the preceding
claims, wherein the acceleration sensor is config-
ured to detect an angular momentum of the display
unit, wherein, if a rotational movement of the display
unit is detected, the display driver initiates a rotation-
al compensation movement of the screen image.
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11. A display system (100) comprising:

- a display unit (110) displaying a screen image
- an acceleration sensor determining a direction
information of a movement of the display unit
- a display driver controlling the displaying of the
screen image on the display unit,
- wherein the acceleration sensor is configured
to determine a movement of the display unit in
a direction perpendicular to a plane defined by
the screen image, wherein the display driver,
receiving the direction information of a move-
ment perpendicular to the screen image, chang-
es a scale of the displayed screen image in de-
pendence on the movement of the display unit.

12. A navigation system provided in a vehicle comprising
a display system as mentioned in any of the preced-
ing claims.

13. A portable mobile device comprising a display sys-
tem as mentioned in claims 1 to 11.

14. A method for displaying a screen image (200) on a
display unit, the method comprising the steps of:

- determining a direction information of a move-
ment of the display unit (110),
- controlling the displaying of the screen image
(200) on the display unit in such a way that the
movement of the display unit (110) is at least
partly compensated by a compensation move-
ment in which the screen image displayed in the
display unit (110) is moved in a direction oppo-
site to the determined direction of the moved
display unit.

15. The method according to claim 14, wherein the
movement of the display unit (110) is compensated
such that that the displayed screen image (200) sub-
stantially remains in a fixed position relative to a fixed
reference frame.

16. The method according to claim 14 or 15, wherein it
is detected whether the display unit is moved back
a direction opposite to the determined direction with-
in a predetermined period of time, wherein if it is de-
tected that the display unit is not moved back within
said predetermined period of time, the displaying of
the screen image is controlled in such a way that the
compensation movement of the screen image is re-
versed so that the screen image as displayed before
the compensation movement is displayed.

17. The method according to claim 14 or 15, wherein the
screen image (200) is a geographical map, that is
larger than the display unit (110) the screen image
(220) comprising displayed parts of screen image

and non displayed parts of the screen image, the
non displayed parts being outside the region of the
screen image visible on the display unit" wherein the
screen image visible on the display unit is controlled
in such a way that in dependence on a determined
direction of the movement of the display unit non
displayed parts of the geographical map positioned
in the direction of the movement display unit become
displayed parts of the screen image, allowing to dis-
play the parts of the geographical map on the screen
image in dependence on the movement of the dis-
play unit.
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