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METHOD FOR CALCULATING AN
AUGMENTED REALITY OVERLAY FOR
DISPLAYING A NAVIGATION ROUTE ON AN
AR DISPLAY UNIT, DEVICE FOR
CARRYING OUT THE METHOD, MOTOR
VEHICLE AND COMPUTER PROGRAM

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to German Patent
Application No. DE 10 2018 208 703.2, filed on Jun. 1, 2018
with the German Patent and Trademark Office. The contents
of the aforesaid Patent Application are incorporated herein
for all purposes.

TECHNICAL FIELD

[0002] The teachings herein relates to the technical field of
driver information systems, which are also known under the
term “infotainment systems”. Systems of this kind are used
above all in vehicles. However, there is also the possibility
of the invention being used by pedestrians, cyclists, etc., if
for example wearing smartglasses. The teachings further
relate to a correspondingly designed device for carrying out
the method and to a motor vehicle and a computer program.

BACKGROUND

[0003] This background section is provided for the pur-
pose of generally describing the context of the disclosure.
Work of the presently named inventor(s), to the extent the
work is described in this background section, as well as
aspects of the description that may not otherwise qualify as
prior art at the time of filing, are neither expressly nor
impliedly admitted as prior art against the present disclo-
sure.

[0004] A vision of the future in the automotive industry is
to be able to play virtual elements on the windscreen of a
person’s vehicle in order to bring certain benefits to the
driver. So-called “augmented reality” (AR) technology is
used. In AR, the real surroundings are augmented with
virtual elements. This offers several benefits: There is no
need to look down from the windscreen at other displays,
since a lot of relevant information is displayed on the
windscreen. Therefore, the driver does not have to divert
their gaze from the road. The special feature of AR displays
is that the virtual elements can be positioned accurately in
the real surroundings. The virtual element is also overlaid in
the location where the driver is directing their gaze in the
real surroundings. By means of these overlays, the real
surroundings can have elements “superimposed” on them
and be provided with additional information from the point
of view of the user, e.g. a navigation path can be overlaid.
As a result, less cognitive effort is required from the driver,
since they do not have to interpret an abstract graphic, but
rather can intuitively understand the situation based on
normal perceptual habits.

[0005] Currently, head-up displays (HUD) are used as AR
display units in vehicles. These have the benefit that the
HUD image appears closer to the real surroundings. These
displays are actually projection units that project an image
onto the windscreen. However, from the perspective of the
driver, this image is a few meters to 15 meters away from the
vehicle, depending on the design of the module. This has the
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benefit that the overlaid information is presented such that
the eyes of the driver are relieved of the task of accommo-
dating the information.

[0006] The “image” is composed as follows: It is less a
virtual display than a type of “keyhole” into the virtual
world. The virtual surroundings are theoretically laid over
the real world and contain the virtual objects that assist and
inform the driver during their journey. The limited display
area of the HUD means that a section thereof can be seen.
As a result, a driver can see through the display area of the
HUD onto the section of the virtual world. Because these
virtual surroundings supplement the real surroundings, this
is referred to as “mixed reality”.

[0007] At present, a considerable amount of work is being
done on technologies that, it is hoped, will enable autono-
mous driving in the future. A first approach in this is not to
completely relieve the driver of their tasks, but rather to
make sure that the driver can take over control of the vehicle
at any time. The driver also performs monitoring functions.
By virtue of newer technologies in the field of driver
information systems such as head-up displays, it is possible
to better inform the driver of what is happening in the
surroundings of their vehicle.

[0008] Based on the current trend toward greater levels of
autonomy, but with many vehicles still being controlled by
the driver, it can be assumed that it will be possible to use
corresponding additional information for manually driven
vehicles in the medium term and not just for highly auto-
mated systems in the long term. In this context, the solution
described in the following can be used both for manually
controlled and for automatically controlled vehicles.
[0009] With regard to vehicle-driver interaction, the ques-
tion arises as to how this information can be displayed such
that genuine added value is created for the human driver and
such that they can also locate the information provided
quickly and intuitively.

[0010] The following solutions in this field may be known
from the prior art.

[0011] Most vehicles today have a navigation system that
provides a driver with destination and road guidance. Fur-
thermore, vehicles equipped with a HUD are offered on the
market, the HUD projecting the desired information onto the
windscreen of a vehicle and allowing the driver to view the
projected information while they are looking forwards.
[0012] Examples usually relate to the field of navigation.
While classic navigation displays (with conventional LCD
displays) generally show schematic representations (e.g. an
arrow pointing 90 degrees to the right to indicate that the
driver should turn off right at the next available opportunity),
AR displays offer substantially more effective possibilities.
Because the displays can be shown as “part of the surround-
ings”, the user can make interpretations extremely quickly
and intuitively. Nevertheless, approaches known to date also
throw up various problems to which no solutions are cur-
rently known. This has been recognized by the inventors.
[0013] The navigation function inside a vehicle will, in
future, be increasingly supported by images on a head-up
display (augmented or with 2D maneuver displays). In order
to assist the user with constant road and route guidance, the
system augments a navigation path directly onto the road.
[0014] If changes to the route are required on account of
traffic disturbances, traffic jams, diversions, etc., current
navigation devices calculate a new navigation route and
inform the user of the recalculation. However, to date, no
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information or visualization is provided as to what has
changed about the route. This means that the new course of
their journey is not visible to the user and the user is only
involved when the navigation device issues spoken instruc-
tions regarding the imminent driving maneuver. This prob-
lem has been recognized by the inventors.

[0015] There is a need for further improvements to route
guidance in vehicles and to the corresponding feedback to
the driver via the infotainment system.

SUMMARY

[0016] An object exists to better assist the driver in the
event of route changes.

[0017] The object is solved by a method for calculating an
“augmented reality” overlay for displaying a navigation
route on an AR display unit, a device for carrying out the
method, as well as a motor vehicle and a computer program
according to the independent claims. Embodiments of the
invention are discussed in the dependent claims and the
following description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] FIG. 1 shows an exemplary principle of overlaying
information in the field of vision of the driver of a vehicle
during travel by means of a head-up display;

[0019] FIG. 2 shows an exemplary cockpit of a vehicle;
[0020] FIG. 3 shows an exemplary block diagram of the
infotainment system of the vehicle;

[0021] FIG. 4 shows an exemplary representation of an
AR overlay for the driver with an indication that the route
has been recalculated,

[0022] FIG. 5 shows an exemplary representation of an
AR overlay for the driver with a visualization of a route
overview of the recalculated route with a selection option for
switching to the display for the previously calculated route;
[0023] FIG. 6 shows an exemplary representation of an
AR overlay for the driver with a visualization of a route
overview of the original route with a selection option for
switching to the display for the recalculated route;

[0024] FIG. 7 shows an exemplary representation of an
AR overlay for the driver with a reduced navigation display
for the case where no special driving maneuvers are immi-
nent;

[0025] FIG. 8 shows an exemplary representation of an
AR overlay for the driver with a representation of the current
navigation path for the case where a driving maneuver is
imminent;

[0026] FIG. 9 shows an exemplary representation of an
AR overlay for the driver with a representation of the current
and of a recalculated navigation path for the case where a
turn-off driving maneuver is imminent;

[0027] FIG. 10 shows an exemplary representation of an
AR overlay for the driver with a representation of the
recalculated navigation route selected by the driver; and
[0028] FIG. 11 shows an exemplary flow diagram for a
program for calculating AR overlays for displaying various
navigation routes.

DESCRIPTION

[0029] The details of one or more embodiments are set
forth in the accompanying drawings and the description
below. Other features will be apparent from the description,
drawings, and from the claims.
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[0030] In the following description of embodiments of the
invention, specific details are described in order to provide
a thorough understanding of the invention. However, it will
be apparent to one of ordinary skill in the art that the
invention may be practiced without these specific details. In
other instances, well-known features have not been
described in detail to avoid unnecessarily complicating the
instant description.

[0031] In a first exemplary aspect, a method for calculat-
ing an AR overlay for displaying a navigation route on an
AR display unit is provided that comprises calculating the
AR overlay such that the recalculated route is overlaid at
least at a certain first distance before a branch-off point, and
wherein the driver is given an operating option of switching
back and forth between the display of the route overview of
the recalculated route and the previously calculated route.
According to the method, the navigation route is calculated
by a navigation system, wherein the navigation route is
recalculated by the navigation system from time to time. In
order to recalculate the route from time to time, the system
can also consider specific criteria and then itself decide
whether the route is recalculated. If, for example, time
delays have been identified on the current route or time
savings have been identified on alternative routes, the route
can be recalculated. This method has the benefit that the
system recommends an alternative route and displays same
in the immediate field of vision of the user. The driver is not
distracted and instead is able to quickly assess the new route.
This operating option gives the driver the option of com-
paring both routes with one another.

[0032] The overlay serves to assist the driver with the
longitudinal guidance of the vehicle.

[0033] The user obtains an overview of the originally
calculated route in combination with the new route recom-
mendation and may decide on one of the two options (for
example with priority for the new recommendation) based
on the various routes. If the information regarding the likely
travel time for the relevant route is also displayed (minutes
to destination), the user may thus save time when choosing
the route with the shorter travel time.

[0034] Exemplary embodiments provide calculating an
AR overlay before the recalculated route is overlaid such
that the driver is given an indication of the recalculated
route, with an operating suggestion as to how the driver can
have the recalculated route overlaid.

[0035] In order to obtain an overview of the route, it is
possible in some embodiments if the AR overlay for dis-
playing the recalculated route and the previously calculated
route is calculated such that the course of the relevant route
is displayed up to the destination.

[0036] Some embodiments provide calculating the AR
overlay for the route overview such that it is zoomable,
wherein a zooming operation can for example be carried out
by operating the steering wheel. This is convenient for the
driver if they would like to have a more detailed view of the
routes.

[0037] In some embodiments, prior to the route overview
being overlaid, the driving situation is assessed and the route
overview is only overlaid if the result of the driving situation
assessment is that the driving situation does not require
increased attention from the driver. This minimizes the
potential of distracting the driver.

[0038] In some embodiments, an AR overlay is calculated
at a certain second distance before the branch-off point such
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that the recalculated route is displayed next to the previously
overlaid route, wherein the navigation path for one of the
two routes extends to the branch-off point and the other
navigation path continues past the branch-off point. The
driver therefore has a clear visual indication that the two
routes separate at this point and that they must decide which
route to follow.

[0039] In some embodiments, the AR overlay for display-
ing the recalculated route is calculated such that it has a
different color to the AR overlay for showing the previously
calculated route. This makes it even easier to distinguish
between the routes.

[0040] In some embodiments, the route that would take
the most time is displayed in a red or orange color and if the
route that is more attractive in terms of time is displayed in
a blue or green color. This corresponds to the typical display
method if one option is intended to be portrayed as beneficial
compared to the other option.

[0041] As soon as the driver has decided on one of the two
routes, the route not followed by the vehicle may be hidden
in some embodiments. The navigation system may use
position tracking to identify which route the vehicle is
following. Position tracking is also known as “GPS track-
ing”. The navigation system evaluates the current position of
the vehicle. After the branch-off point, the vehicle can only
be on one of the two routes. Then, the other route can be
hidden.

[0042] In some embodiments, the navigation system iden-
tifies which route the vehicle is following sooner by the turn
signal being activated or by means of a corresponding user
input via an operating unit or a spoken command.

[0043] With regard to another exemplary aspect and a
device for carrying out the method according to the first
exemplary aspect, it is beneficial if the device comprises an
AR display unit, a computing unit, and a navigation system.
A navigation route is calculated by the navigation system,
wherein the navigation system is designed to recalculate the
navigation route from time to time in order to adapt to
changing conditions, in particular traffic conditions. The
computing unit carries out the steps for calculating an AR
overlay. The computing unit is designed to calculate the AR
overlay such that, at least at a certain first distance before a
branch-off point, the recalculated route is overlaid together
with an operating option by means of which the driver can
switch back and forth between the display of the recalcu-
lated route and the previously calculated route.

[0044] In some embodiments, the device is designed such
that the correspondingly programmed computing unit car-
ries out the calculations of AR overlays that are performed
in the corresponding method steps.

[0045] The AR display unit may in some embodiments be
designed as a head-up display HUD or as smartglasses that
are worn by the driver.

[0046] Otherwise, the same benefits as those mentioned
with regard to the claims containing the corresponding
method steps apply to the device for carrying out the method
using the correspondingly programmed computing unit.

[0047] In some embodiments, the display unit of the
device is designed as a head-up display. However, instead of
a head-up display, smartglasses worn by the driver, or a
monitor, on which a camera image into which the AR
overlay is inserted is displayed, may be used as the display
unit in the device.
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[0048] The device according to the present exemplary
aspect can be used in a motor vehicle in some embodiments.
It may be implemented in a vehicle such that the display unit
is permanently installed in the vehicle, e.g. in the form of a
head-up display. However, the present exemplary aspect
could possibly also be implemented using smartglasses if, in
future, the use of smartglasses is permitted when driving.
[0049] As already mentioned, the present teachings may
also be used if the display unit is in the form of smartglasses.
In this case, the method could be used by pedestrians,
cyclists, motorcyclists, etc.

[0050] With regard to a computer program executed in the
computing unit of the device in order to carry out the
method, the same benefits as described in relation to the
method apply.

[0051] Exemplary embodiments are shown in the draw-
ings and explained in greater detail in the following with
reference to the FIGS.

[0052] Specific references to components, process steps,
and other elements are not intended to be limiting. Further,
it is understood that like parts bear the same or similar
reference numerals when referring to alternate FIGS. It is
further noted that the FIGS. are schematic and provided for
guidance to the skilled reader and are not necessarily drawn
to scale. Rather, the various drawing scales, aspect ratios,
and numbers of components shown in the FIGS. may be
purposely distorted to make certain features or relationships
easier to understand.

[0053] It should be understood that a person skilled in the
art will be able to conceive various arrangements which,
although not explicitly described here, embody principles of
the disclosure and are thus considered to be within the scope
of the disclosure.

[0054] FIG. 1 illustrates the operating principle of a head-
up display. The head-up display 20 is fitted below/behind the
instrument cluster in the dashboard region of the vehicle 10.
Additional information is overlaid in the field of vision of
the driver by means of projection onto the windscreen. This
additional information appears as if projected onto a pro-
jection surface 21 at a distance of 7-15 m in front of the
vehicle 10. However, the real world remains visible through
this projection surface 21. Virtual surroundings are, as it
were, created by the overlaid additional information. The
virtual surroundings are theoretically laid over the real world
and contain the virtual objects that assist and inform the
driver during their journey. However, the projection takes
place only on part of the windscreen, and therefore the
additional information cannot be arranged randomly in the
field of vision of the driver.

[0055] FIG. 2 shows the cockpit of the vehicle 10. A
passenger vehicle is shown. However, any other type of
vehicle is conceivable as the vehicle 10. Examples of other
vehicles include: buses, commercial vehicles, in particular
trucks, agricultural machines, construction machines, rail-
way vehicles, etc. It is generally possible to use the embodi-
ment in land vehicles, railway vehicles, watercraft and
aircraft.

[0056] Two display units of an infotainment system are
highlighted with reference signs in the cockpit. These are the
head-up display 20 and a touch-sensitive screen 30, which is
fitted in the center console. During travel, the center console
is not in the field of vision of the driver. Therefore, the
additional information is not overlaid on the display unit 30
during travel.
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[0057] The touch-sensitive screen 30 is used, in particular,
to operate functions of the vehicle 10. For example, it may
be used to control a radio, a navigation system, playback of
saved songs and/or an air-conditioning system, other elec-
tronic apparatuses or other convenience functions or appli-
cations of the vehicle 10. Taken together, this is generally
referred to as an “infotainment system”. In the case of motor
vehicles, in particular passenger vehicles, an infotainment
system refers to the combination of a car radio, navigation
system, hands-free apparatus, driver assistance system and
other functions in a central operating unit. The term “info-
tainment” is a portmanteau of the words “information” and
“entertainment”. The touch-sensitive screen 30 (touch-
screen) is mainly used to operate the infotainment system,
wherein this screen 30 can be easily viewed and operated by
a driver of the vehicle 10, in particular, but also by a
passenger of the vehicle 10. In addition, mechanical oper-
ating elements, such as buttons, knobs or combinations
thereof, such as push-and-turn knobs, may be arranged in an
input unit 50 below the screen 30. Typically, it is also
possible to operate parts of the infotainment system using
the steering wheel. This unit is not shown separately, but
rather is considered part of the input unit 50.

[0058] FIG. 3 schematically shows a block diagram of the
infotainment system 200 and, by way of example, some
subsystems or applications of the infotainment system. The
control device comprises the touch-sensitive display unit 30,
a computing apparatus 40, an input unit 50 and a memory
60. The display unit 30 comprises a display surface for
displaying changeable graphical information and also a user
interface (touch-sensitive layer) arranged over the display
surface for the input of commands by means of a user.
[0059] The display unit 30 is connected to the computing
apparatus 40 via a data line 70. The data line may be
designed in accordance with the LVDS (low-voltage differ-
ential signaling) standard. The display unit 30 receives
control data for controlling the display surface of the touch-
screen 30 from the computing apparatus 40 via the data line
70. Control data relating to the input commands are also
transmitted from the touchscreen 30 to the computing appa-
ratus 40 via the data line 70. The input unit is denoted by the
reference number 50. It includes the already mentioned
control elements such as keys, knobs, slide controls or
push/twist controls with which the operator can make entries
using the menu guide. Input should generally be understood
to mean dialing up a selected menu option as well as
modifying a parameter, switching a function on/off, etc.
[0060] The memory apparatus 60 is connected to the
computing apparatus 40 via a data line 80. A pictogram
directory and/or symbol directory comprising the picto-
grams and/or symbols for the possible overlaying of addi-
tional information is stored in the memory 60. The points/
symbols used as the basis for the calculation of the grid
overlay may also be stored here.

[0061] The other parts of the infotainment system, camera
150, radio 140, navigation device 130, telephone 120 and
instrument cluster 110, are connected via the data bus 100 to
the device for operating the infotainment system. The high-
speed variant of the CAN bus according to ISO standard
11898-2 is conceivable as the data bus 100. Alternatively, a
bus system based on Ethernet technology, such as BroadR-
Reach, may also be used, for example. Bus systems that use
optical waveguides for the data transmission may also be
used. The MOST (Media Oriented System Transport) bus or
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D2B bus (Domestic Digital Bus) can be cited as examples of
this. It should at this point be noted that the camera 150 may
be designed as a conventional video camera. In this case, the
camera records 25 full images per second, which corre-
sponds to 50 half images per second in the interlaced
recording mode.

[0062] Alternatively, a special camera may be used which
records more images per second in order to increase the
accuracy of the object recognition in the case of objects that
move faster. A plurality of cameras may be used to monitor
the surroundings. Additionally, the RADAR or LIDAR
systems mentioned above could also be used in addition or
as an alternative in order to carry out or supplement the
monitoring of the surroundings. The vehicle 10 is equipped
with a communication module 160 for the inward and
outward wireless communication. Said module is often
referred to as an on-board unit. It may be configured for
mobile telecommunication, e.g., according to the LTE
(Long-Term Evolution) standard. Equally, it may be config-
ured for WLAN (wireless local area network) communica-
tion, be it for communicating with devices of the vehicle
occupants or for vehicle-to-vehicle communication, etc.
[0063] The method according to the present discussion for
calculating an AR overlay of additional information for a
display on an AR display unit 20 will be explained in the
following based on two exemplary embodiments.

[0064] In the remaining FIGS., the same reference num-
bers refer to the same fields and symbols as in the descrip-
tion of FIGS. 1 to 3.

[0065] Firstly, the sequence for visualizing route changes
further away (outside the field of vision) will be considered.
FIG. 4 shows that the vehicle 10 is being guided along the
selected route by the navigation system 130. It shows an
example of minimalistic route guidance, in which only the
navigation arrow 2001 is overlaid in order to show that the
vehicle is traveling on the set route. From time to time, the
navigation system 130 recalculates the route. If another
route proves to be beneficial compared to the previous route
based on one or more criteria, an indication 2002 that the
route has been recalculated is overlaid for the driver.

[0066] Possible criteria for assessing the route include:
[0067] Distance
[0068] Travel time
[0069] Energy consumption
[0070] Road quality
[0071] Traffic volume.
[0072] This list is not exhaustive and other criteria may

also be considered, individually or in combination with one
or more of the other criteria.

[0073] If the branch-off point for the new route is suffi-
ciently far away and not within sight, only the indication
2002 that the route has been recalculated appears initially. In
order to assess whether the distance to the branch-off point
is great enough, a certain minimum distance, e.g. 5 km, can
be programmed. Together with the indication of the recal-
culated route 2002, an operating suggestion 2003 as to how
additional details regarding the recalculated route can be
displayed can be overlaid.

[0074] The user therefore has the option to have a route
overview of the recalculated route overlaid. To do this, the
driver dials up the option for the detailed view 2003 by
operating the multifunction steering wheel (MFSW). The
new route is then overlaid by means of the HUD 20. By way
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of example, the detailed view can be dialed up by pressing
the MFSW up arrow key of the MFSW.

[0075] The route overview for the new route is shown in
FIG. 5 and has the reference number 2005. The course of the
recalculated route is shown crudely. The starting point is
represented by the typical navigation arrow. The finishing
point of the route is also marked by a flag. The route
overview shows the route in blue, for example. The other
surrounding roads are represented in the manner of a map in
another color, for example gray. The navigation arrow 2001
and the indication 2004 containing the information that the
new route covers a travel distance of 52 km, corresponding
to an estimated travel time of 22 min, are shown below the
route 2005. To the left and right of the route, two arrow keys
2006 are shown, which are to be interpreted as operating
suggestions. By pressing the right arrow key or the left
arrow key, it is possible to switch back and forth between the
route overview for the various alternative routes.

[0076] FIG. 6 shows the route overview 2008 for the
original route. The original route is shown in another color.
For example, red is used for this. Below the original route
are the navigation arrow 2001 and the indication 2007 that
it is the original route with a travel distance of 44 km and
travel time of 28 min. The arrow keys 2006 can again be
seen next to the route overview. In another selection variant,
both routes 2005 and 2008 are shown at the same time. This
makes it easier for the driver to evaluate the difference
between the two routes.

[0077] The other operations of the MFSW can be per-
formed using the following keys. The OK key (confirmation
key) is used to adopt the displayed route for the navigation
system 130. One MFSW key (Back or down arrow) is used
to exit the overview again.

[0078] It is beneficial if the following rules are followed
for displaying the route overviews:

[0079] The route that takes more time should be denoted
by an orange or red color in order to indicate that there is a
more attractive route. The more attractive route should be
displayed in the color of the active route (e.g. blue). The
relevant required time should be shown for both routes.
Alternatively, it is possible merely to indicate the additional
time required for the route with the longer travel time.
[0080] The type of road should be indicated by means of
color coding for the recalculated route. For the driver, it is
useful to know, especially on longer journeys, for example,
whether they can continue the new route on a highway or
whether they are diverted onto an ordinary road or whether,
for example, toll roads have been selected.

[0081] The proposed route overview should be zoomable
by operating the steering wheel, such that it is possible to
view even short route changes.

[0082] The route overview (on account of its size and
planarity) should only be displayed in non-demanding driv-
ing situations. Alternatively, it is conceivable to limit dis-
playing the route overview to situations in which the vehicle
is stationary. Additionally, it is conceivable to display the
route overview on the display unit 30 in the center console.
[0083] Inthe following, an exemplary embodiment will be
described which enables visualization of route changes
immediately in front of the vehicle.

[0084] The starting situation is shown in FIG. 7. As in
FIG. 4, this is also a reduced navigation view. Based on the
navigation arrow 2001, the user recognizes that navigation
is active, but that no immediate driving maneuver is to be
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performed. If a driving maneuver were necessary, the user
would be notified of this sufficiently in advance. In this case,
an augmented navigation path 2009 proceeds from the
reduced navigation display. This can be seen in FIG. 8. The
reduced view and the navigation path are represented by the
same graphical element (the navigation arrow 2001 or a
point), which is augmented at a specific distance onto a fixed
point on the road. The vehicle 10 then drives over the
navigation arrows displayed.

[0085] When a new route is recommended, the new route
is displayed alongside the originally calculated route. The
routes are color-coded: The original route with a longer
journey time to the destination is red (or orange), whereas
the new recommendation is displayed in the usual naviga-
tion color (e.g. blue). In addition, the delay time for both
route recommendations is also displayed. This is shown in
FIG. 9. The original route in red is denoted by the reference
number 2009. The new route is denoted by the reference
number 2010 and is displayed in blue. A suggestion to turn
off 2011 is also shown in FIG. 9. This indicates that a driving
maneuver is coming up in a distance of 50 m. The driver
must decide which route they want to take. In addition to the
option of both routes being displayed one next to the other,
in an alternative embodiment, the recalculated route recom-
mendation (blue) can be overlaid such that the original route
2009 (red) is pushed to the left thereby.

[0086] The new route recommendation can be accepted
automatically by the user following the new route recom-
mendation. As already described, this can be detected by
means of position tracking when the vehicle reaches the
branch-off point. The new route is then automatically
adopted and the original route is hidden.

[0087] In an alternative embodiment, the choice of route
can be recognized intelligently as a user intention by means
of the turn signal and adopted.

[0088] In another alternative embodiment, the user
actively selects one of the two routes. This may be done via
an operating menu, e.g. using the MFSW [clicking to the left
or right and pressing the confirmation/OK button] or by
means of a spoken command.

[0089] FIG. 10 shows a moment where the driver has
already selected the new route, for example by actuating the
turn signal to the right. The original route has already been
hidden. The navigation path that should be followed is
indicated by navigation arrows 2010. A suggestion to turn
off 2011 is augmented onto a fixed point on the road at the
branch-off point.

[0090] A computer program 400 for calculating the AR
overlays for the various routes will now be explained based
on FIG. 11. The program 400 is executed in the computing
unit 40. The start of the program is denoted by the reference
number 402. The regular recalculation of the route takes
place in program step 404. The recalculation takes place
cyclically in order to take account of changing traffic con-
ditions such as traffic jams, accidents, breakdowns and
roadworks.

[0091] Then, in program step 406, it is queried whether a
branch-off point is ahead by a specific distance, e.g. at least
5 km, according to one of the routes found. If not, the
program jumps to step 430. Otherwise, in step 408, an AR
overlay is calculated for the indication 2002 of the route
recalculation, as shown in FIG. 4.

[0092] If the driver requests the detailed view of the
recalculated route, the driving situation is evaluated in
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program step 410. At this stage, a special driving maneuver,
e.g. a cooperative braking maneuver, that is intended to
prevent a rear-end collision can be announced by means of
car-to-car communication. This would be important, for
example, in the case of intelligent convoy driving involving
a plurality of vehicles, i.e. platooning. Another possibility
would be for a driver assistance system to detect a special
driving situation, be it that the distance from the vehicle in
front is too short or that the speed is too high. Other
examples are also conceivable.

[0093] Ifadriving situation of this kind is not detected, the
AR overlay for the route overview 2005 is calculated for the
recalculated route in step 412. The overlay is shown in FIG.
5.

[0094] The driver can use the right and left directional
keys to switch between the proposed routes. Therefore, if the
route overview for the original route is dialed up by the
driver, in step 414 the AR overlay for the route overview of
the original route is calculated, as shown in FIG. 6.

[0095] Then, in step 416, the program checks whether a
branch-off point at which the vehicle 10 should turn off
according to one of the proposed routes is ahead by a short
distance. The short distance could be in the region of 2 km
or less. Other values are also possible. If this is not the case,
in step 415, an AR overlay is calculated for a minimalistic
route overlay. A minimalistic route overlay of this kind is
shown in FIG. 7.

[0096] Afterwards, the program jumps again to query 416.
If it is recognized that the waypoint at which the vehicle
must turn off is a short distance ahead, the AR overlay for
displaying the current navigation path is calculated in step
418. This overlay is shown in FIG. 8. It is used to display
that a driving maneuver is imminent. The driver is alerted to
this.

[0097] When the vehicle has advanced further, the display
changes. For this purpose, the AR overlay for the parallel
display of the original route 2009 and the recalculated route
2010 is calculated in step 420. This AR overlay is shown in
FIG. 9. The turn-off arrow 2011 and the information relating
to the travel times for the two routes are also part of the
calculated AR overlay.

[0098] In the following query 422, it is determined which
route the driver selects. This can be identified by the turn
signal for a turn-off operation being activated. The other
possibility already mentioned relates to position tracking,
which has already been mentioned above. In this case,
however, the choice of route is identified slightly later,
because both routes still proceed in an identical manner up
to the branch-off point.

[0099] If activation of the turn signal has been detected in
query 422, the program jumps to step 424, in which a new
AR overlay is calculated. The original route 2009 is there-
fore hidden.

[0100] Step 428 follows, in which another AR overlay is
calculated. The new route 2010 is displayed in this overlay
as shown in FIG. 10. The turn-off arrow 2011 is augmented
onto the road such that it appears to be at a fixed point on the
branch-off point.

[0101] If neither activation of the turn signal nor selection
of the new route 2010 is detected in step 422, another AR
overlay is calculated in step 426. The recalculated route
2010 is hidden in this overlay and the original route 2009 is
retained.
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[0102] Then, in step 430, the switch to minimalistic route
guidance takes place. In step 430, the corresponding AR
overlay is calculated. This step is also carried out if the new
route 2010 has been selected. The minimalistic view will be
similar to that shown in FIG. 7.

[0103] Finally, in step 432, it is queried whether the
destination of the navigation route has been reached. If this
is not the case, the program jumps to the beginning of the
program and the route recalculation in step 404 takes place
again.

[0104] Aloop is therefore formed in the program between
steps 404 and 432, and this loop is repeated until it is
detected in query 432 that the planned navigation destination
has been reached. If this is the case, the program is termi-
nated in program step 434. If the driver intervenes and exits
the convenience function, the program can be terminated at
any time.

[0105] It should be understood that all examples men-
tioned herein and conditional phrases used herein are not
restricted to such specifically cited examples. A person
skilled in the art would therefore recognize, for example,
that the block diagram shown here is a conceptual view of
an exemplary circuit arrangement. Similarly, it should be
acknowledged that any flow diagram, state transition dia-
gram, pseudocode and the like shown are different variants
for demonstrating processes which can substantially be
stored in computer-readable media and which can therefore
be executed by a computer or processor. The object men-
tioned in the patent claims may also expressly be a person.

[0106] It should be understood that the proposed method
and the associated devices can be implemented in various
forms of hardware, software, firmware, special processors or
a combination thereof. Special processors may include
application-specific integrated circuits (ASICs), reduced
instruction set computers (RISCs) and/or field-program-
mable gate arrays (FPGAs). For example, the proposed
method and the device are implemented as a combination of
hardware and software. The software may be installed as an
application program on a program memory device. Typi-
cally, said device is a machine based on a computer platform
that comprises hardware, such as one or more central
processing units (CPUs), a random-access memory (RAM)
and one or more input/output (I/O) interfaces. Typically, an
operating system is also installed on the computer platform.
The various processes and functions described here may be
part of the application program or a part executed by means
of the operating system.

[0107] The disclosure is not limited to the above-described
exemplary embodiments. There is scope for various adap-
tations and modifications that a person skilled in the art
would consider based on their knowledge in the art and in
connection with the present disclosure.

[0108] The invention is explained herein in greater detail
in the exemplary embodiments based on the example of
vehicular use. It should be noted that the invention could
also be used in airplanes and helicopters, for example for
landing maneuvers or search missions, etc.

[0109] However, it should also be noted that use of the
invention is not limited thereto. The invention can be used
whenever AR overlays can augment the field of view of a
driver, operator or simply a person wearing smartglasses.
[0110] AR overlays can also simplify operation in the case
of remote-controlled devices such as robots, where the
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remote control takes place via a monitor on which a camera
image is displayed. This therefore also constitutes a usage
option.

LIST OF REFERENCE NUMERALS

[0111] 10 Vehicle

[0112] 20 Head-up display HUD

[0113] 21 Virtual projection surface

[0114] 30 Touch-sensitive display unit

[0115] 40 Computing unit

[0116] 50 Input unit

[0117] 60 Memory unit

[0118] 70 Data line to display unit

[0119] 80 Data line to memory unit

[0120] 90 Data line to input unit

[0121] 100 Data bus

[0122] 110 Instrument cluster

[0123] 120 Telephone

[0124] 130 Navigation device

[0125] 140 Radio

[0126] 150 Camera

[0127] 160 Communication module

[0128] 200 Infotainment system

[0129] 400 Computer program

[0130] 402—Various

[0131] 445 program steps

[0132] 2001 Navigation arrow

[0133] 2002 Indication of route recalculation
[0134] 2003 Operating suggestion for detailed view
[0135] 2004 Indication of new route

[0136] 2005 Route overview of new route
[0137] 2006 Operating suggestion to switch to view of
other route

[0138] 2007 Indication of original route
[0139] 2008 Route overview of original route
[0140] 2009 Navigation path for original route
[0141] 2010 Navigation path for new route
[0142] 2011 Suggestion to turn off

[0143] The invention has been described in the preceding

using various exemplary embodiments. Other variations to
the disclosed embodiments can be understood and effected
by those skilled in the art in practicing the claimed inven-
tion, from a study of the drawings, the disclosure, and the
appended claims. In the claims, the word “comprising” does
not exclude other elements or steps, and the indefinite article
“a” or “an” does not exclude a plurality. A single processor,
module or other unit or device may fulfil the functions of
several items recited in the claims.
[0144] The mere fact that certain measures are recited in
mutually different dependent claims or embodiments does
not indicate that a combination of these measures cannot be
used to advantage. Any reference signs in the claims should
not be construed as limiting the scope.

What is claimed is:

1. A method for calculating an AR overlay for displaying
a navigation route on an AR display unit, in particular a
head-up display of a vehicle or smartglasses, wherein the
navigation route is calculated by a navigation system,
wherein the navigation route is recalculated by the naviga-
tion system from time to time, wherein the AR overlay is
calculated such that an indication of the recalculated route is
overlaid at least at a certain first distance before a branch-off
point, wherein the driver is given an operating option of
overlaying an overview of the recalculated route, and
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wherein the driver is given an operating option of switching
back and forth between the overview of the recalculated
route and an overview of the previously calculated route,
wherein the AR overlay for displaying the route overview of
the recalculated route and the previously calculated route is
calculated such that the course of the relevant route is
displayed up to the destination.

2. The method of claim 1, wherein an AR overlay is
calculated before the recalculated route is overlaid such that
the driver is given an indication of the recalculated route,
with an operating suggestion as to how the driver can have
the route overview for the recalculated route overlaid.

3. The method of claim 1, wherein the AR overlay for the
route overview is calculated such that it is zoomable,
wherein a zooming operation can be carried out by operating
the steering wheel.

4. The method of claim 1, wherein, prior to the route
overview being overlaid, the driving situation is assessed
and the route overview is only overlaid if the result of the
driving situation assessment is that the driving situation does
not require increased attention from the driver.

5. The method of claim 1, wherein an AR overlay is
calculated at a certain second distance before the branch-off
point such that the recalculated route is displayed next to the
previously overlaid route, wherein the navigation path for
one of the two routes extends to the branch-off point and the
other navigation path continues past the branch-off point.

6. The method of claim 1, wherein the AR overlay for
displaying the recalculated route is calculated such that it
has a different color to the AR overlay for showing the
previously calculated route.

7. The method of claim 6, wherein the route that would
take the most time is displayed in a red or orange color,
whereas the route that is more attractive in terms of time is
displayed in a blue or green color.

8. The method of claim 5, wherein the route not followed
by the vehicle is hidden after the navigation system has
identified which route the vehicle is following.

9. The method of claim 8, wherein the activation of the
turn signal of the vehicle or a corresponding user input via
an operating unit or a spoken command is evaluated by the
navigation system in order to identify which route the
vehicle is following.

10. A device for carrying out the method of claim 1,
comprising an AR display unit, further comprising a navi-
gation system, which calculates a navigation route, wherein
the navigation system is designed to recalculate the naviga-
tion route from time to time, further comprising a computing
unit for calculating an AR overlay, wherein the computing
unit calculates the AR overlay such that an indication of the
recalculated navigation route is overlaid at least at a certain
first distance before a branch-off point, wherein the com-
puting unit is designed such that the indication of the
recalculated route contains an operating option to overlay an
overview of the recalculated route and to overlay an oper-
ating option by means of which the driver can switch back
and forth between the display of the route overview for the
recalculated route and the previously calculated route,
wherein the computing unit is designed to calculate the AR
overlay for displaying the route overview of the recalculated
route and the previously calculated route such that the
course of the relevant route is displayed up to the destina-
tion.

11. (canceled)
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12. The device of claim 10, wherein the display unit is a
head-up display HUD or smartglasses.

13. A motor vehicle, wherein the motor vehicle comprises
a device of claim 10.

14. A non-transitory computer-readable medium includ-
ing contents that are configured so that, when executed on a
computing unit, to carry out the steps of the method for
calculating an AR overlay for displaying a navigation route
on an AR display unit of claim 1.

15. The method of claim 2, wherein the AR overlay for the
route overview is calculated such that it is zoomable,
wherein a zooming operation can be carried out by operating
the steering wheel.

16. The method of claim 2, wherein, prior to the route
overview being overlaid, the driving situation is assessed
and the route overview is only overlaid if the result of the
driving situation assessment is that the driving situation does
not require increased attention from the driver.

17. The method of claim 3, wherein, prior to the route
overview being overlaid, the driving situation is assessed
and the route overview is only overlaid if the result of the
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driving situation assessment is that the driving situation does
not require increased attention from the driver.

18. The method of claim 2, wherein an AR overlay is
calculated at a certain second distance before the branch-off
point such that the recalculated route is displayed next to the
previously overlaid route, wherein the navigation path for
one of the two routes extends to the branch-off point and the
other navigation path continues past the branch-off point.

19. The method of claim 3, wherein an AR overlay is
calculated at a certain second distance before the branch-off
point such that the recalculated route is displayed next to the
previously overlaid route, wherein the navigation path for
one of the two routes extends to the branch-off point and the
other navigation path continues past the branch-off point.

20. The method of claim 4, wherein an AR overlay is
calculated at a certain second distance before the branch-off
point such that the recalculated route is displayed next to the
previously overlaid route, wherein the navigation path for
one of the two routes extends to the branch-off point and the
other navigation path continues past the branch-off point.
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