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(57) ABSTRACT 

A road vehicle which may switch between a driver dependent 
mode in which the control of the vehicle is dependent on a 
driver located in the vehicle and a driver independent mode in 
which the control of the vehicle is independent of a driver. The 
vehicle includes an image projecting system for projecting a 
motion picture on an interior Surface of the vehicle, and at 
least one window glass configurable to function as a screen 
for showing images projected by the image projecting sys 
tem. When the vehicle is controlled in the driver independent 
mode, an area of the window glass is changed from readily 
transparent to the screen for showing images projected by the 
image projecting system either by a change in a property of 
the window glass or covering the area of the window glass by 
an image reflecting Surface. 
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VEHICLE ADAPTATION TO AUTOMATIC 
DRIVER INDEPENDENT CONTROL MODE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims foreign priority benefits 
under 35 U.S.C. S 119(a)-(d) to European patent application 
number 12197626.0 filed Dec. 18, 2012, which is incorpo 
rated by reference in its entirety. 

TECHNICAL FIELD 

0002 The present disclosure relates to a vehicle being able 
to switch between a driver controlled mode and a driver 
independent control mode. The driver independent control 
mode may for example be a mode in which the vehicle is 
remotely controlled, being set to follow a vehicle or being 
pre-programmed to follow a certain route provided with 
vehicle guiding markings. In particular, the disclosure relates 
to a system and method for providing a relaxing environment 
in the vehicle for the inactive driver and other passengers in 
the vehicle. 

BACKGROUND 

0003. In recent years, there has been an increased interest 
in developing alternative driving control systems for vehicles 
intended for road traffic, e.g. cars, trucks or buses, which 
normally are controlled by a driver located in the vehicle. 
These alternative driving control systems will thus provide 
for vehicle control which may control speed, steering, brak 
ing etc. without any intervention of a driver located in the 
vehicle. These systems may be referred to by different names 
Such as autonomous driving, driver independent control, 
remote driving control, coloning or route keeping control. 
The driver independent control mode may for example be a 
mode in which the vehicle is remotely controlled, the con 
trolled vehicle is set to follow a leading vehicle, the vehicle 
being pre-programmed to follow a certain route provided 
with vehicle guiding marks or controlled by GPS and map 
data. Different systems for driver independent control of a 
vehicle may for example be found in WO 11/042 160, WO 
12/050 305, WO 08/110 654, US 2009/319 112, U.S. 2010/ 
106356, U.S. Pat. No. 7,628,239, U.S. 2004/193 363, U.S. 
Pat. No. 6,108,031 or U.S. 2008/059 007. The presence of a 
driver independent control system will thus allow the inactive 
driver to concentrate on other issues than controlling the 
vehicle, e.g. to read, to relax or watch a movie. The present 
disclosure is directed to make the journey relaxing for the 
driver while the vehicle is driven in a driver independent 
controlled mode. 

SUMMARY 

0004. The present disclosure is directed to improved dis 
play possibilities for a projected motion picture inside a 
vehicle when it is driving in a driver independent control 
mode. 
0005 According to a first aspect of the disclosure is it 
directed to a road vehicle, e.g. a car, bus or truck, which may 
switch between a first, driver dependent, mode (I) in which 
the control of the vehicle is dependent on a driver located in 
the vehicle and a second, driver independent, mode (II) in 
which the control of the vehicle is independent of a driver 
located in the vehicle. Hence, the driver needs not to be in the 
vehicle for managing control of the vehicle in the second, 
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driver independent mode. However, it may be possible to 
include the feature that a driver located in the vehicle may 
overrule the automatic drive control system if desired, e.g. to 
set a lower speed or in some other way influence the control of 
the vehicle. By driver independent mode, or autonomous 
mode, is thus meant a driving mode in which the vehicle may 
be controlled without any interaction from a driver located in 
the vehicle even though a driver located in the vehicle may be 
allowed to interfere with the vehicle control. The vehicle is 
provided with an image projecting system for projecting a 
motion picture on an interior surface of the vehicle in order to 
provide a relaxing and/or amusing environment for passen 
gers in the vehicle. Such image viewing systems in a vehicle 
are known per se from for example DE 102 26451, DE 10 
2005 O2O 260 or DE 202 11819. 

0006. The autonomous driving feature of the vehicle pro 
vides for certain possibilities which may be used. When the 
vehicle is controlled in the second driver independent mode 
(II) is it enabled that an area corresponding to at least one 
window glass of the vehicle is changed from being readily 
transparent to function as a screen for showing images pro 
jected by the image projecting unit. The vehicle is thus pro 
vided with a feature enabling a window glass, or the area 
corresponding to the area of the window glass, to change its 
normal function from being transparent and allowing a driver 
or passenger in the vehicle to see the outside through the 
window to reduce or block the transparency of the window 
while changing the function of the area corresponding to the 
window to serve as a screen. The change of function of the 
glass window may either be effectuated by changing the 
properties of the window glass or by covering the area corre 
sponding to the window glass by an image reflecting Surface. 
0007. A certain benefit to use this system for a vehicle 
provided with an autonomous mode is that a window glass 
area which normally must be transparent for a driver of the 
vehicle in order to readily control the vehicle may be used as 
a screen when the vehicle is driving in the driver independent 
mode, e.g. may the front windshield window glass area be 
used as a screen for projected images. Since this area nor 
mally represents a viewing field which is the best viewing 
field for a driver located in a driver's seat is it also considered 
to normally be the best place for placing a screen in order to 
show a motion picture, or any other images projected, for an 
inactive driver. 

0008. In this context has the expression “an area corre 
sponding to a window glass been used for the instance that 
the change of the function of the window from being readily 
transparent to function as a screen is made by covering the 
window area with a sheet material, preferably a reflective, low 
transparent material. In this case is the size and shape of the 
material preferably such that it covers at least the complete 
window surface defined by the frames in order to provide a 
sharp picture without disturbing light shining through at the 
edges. However, if it is acceptable to allow light to enter 
through the window glass, the screen made by the sheet 
material could also be somewhat Smaller than the actual area, 
e.g. if it is considered to be relevant to be able to at least get a 
glimpse of the outside from the vehicle through the window. 
Likewise, if the properties of the window glass is changed, 
e.g. by changing a structure comprised within the glass or a 
film adhered onto the Surface of the glass, is also this area 
preferably corresponding to the area of the glass window 
which is located within the window frame. 
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0009. There are several known ways of changing the trans 
parency of a glass window, e.g. there are known methods 
which change the transparency due to light or temperature 
changes. These methods are not considered suitable for this 
purpose since the transparency may thus be influenced in an 
undesired way by ambient conditions. It is therefore Sug 
gested that the properties of the glass window will change due 
to a change of an electric Voltage and/or current applied to a 
transparency reducing means in the window glass. The prop 
erties of the glass may thus be changed in a manner which is 
easier to control. The transparency reducing means in the 
window glass may for example be a LCD glass or screen 
which is transparent when no current/voltage is applied 
thereto and changes to be less transparent when a Voltage is 
applied to the transparency reducing means. Likewise, elec 
trochromic films or micro-mechanical mirrors which change 
the transparency properties of the window glass in depen 
dence of a Voltage applied may also be used. The transparency 
changing means may be completely integrated in the window 
glass or may be a film or the like applied to the surface of the 
glass Such that it will forman integrated part of the window on 
its surface. The proposed alternatives above are suitable for 
changing the transparency properties of the window glass but 
other systems capable of being controlled, electrically or by 
other means, may of course also be used as long as the 
transparency may be controlled efficiently. 
0010 Instead of changing the properties of the window 
glass may the area corresponding to the window be covered 
by a screen and thus change the function of the window from 
being readily transparent in order to view the outside to reflect 
images produced by the image projecting system. The screen 
is preferably made of a flexible sheet material such that the 
screen may be stored in a space saving manner, e.g. folded or 
rolled up, when not in use. The screen could also slide and be 
stored in or close to the roof when not placed in front of a 
window and in this case could a more rigid sheet material be 
used. Said change of an area corresponding to a window glass 
of the vehicle to function as a screen could of course include 
any window glass of the vehicle, e.g. the front side windows 
and/or the rear side windows. In this case could it be possible 
to store a separate screen for a side window in the door in the 
same manner as the window glass is stored in the door when 
the window glass is lowered. The feature of locating the sheet 
material in an area corresponding to a window glass in order 
to serve as a screen may be made automatically, e.g. by a 
motor rolling down a rolled up sheet material and stored in the 
roof above the window glass, in response to control signals. 
0011. The vehicle may be provided with a function such 
that said change of an area corresponding to a window glass 
from being readily transparent to function as a screen is made 
automatically when the vehicle driving mode is changed from 
its first, driver dependent, mode (I) to its second, driver inde 
pendent, mode (II). Alternatively may the change of an area 
corresponding to a window glass from being readily trans 
parent to function as a screen be restricted when the vehicle is 
in its first, driver dependent mode (I) and be controlled manu 
ally when the vehicle is in its second, driver independent 
mode (II). These systems may of course also be combined 
Such that some windows, or window areas, are automatically 
changed to function as Screens while other windows need a 
manual control signal in order to change its function. 
0012 Hence, it may be desired that several areas corre 
sponding to a window glass change from being readily trans 
parent to function as screens. For instance, the front wind 
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shield window, front side windows and rear side windows 
may all be modified to function as screen areas. In this case 
may these separate areas function as separate screens show 
ing the same or separate motion pictures, e.g. the same or 
different movies. These areas could also be used to define a 
single, larger screen. For instance, the side windows and front 
window could be used together with the roofto form a large 
concave or semi-spherical screen. In this case may the roof 
either be originally shaped and designed to function as a 
screen or be modified to function as a screen area when the 
vehicle driving mode changes. In case there are areas located 
in between the mentioned screen areas, e.g. the A-pillar or 
B-pillar, may these intermediate areas also be included in the 
screen area such that there will be no dead spots between the 
screens. In the case that one or several separate sheets are used 
for the screens covering the window areas may these sheets be 
designed such that they will overlap intermediate structures 
between the window areas such that essentially the entire 
interior of the upper part of the vehicle forms a continuous 
screen. In case there is a change of the window glass itself to 
function as a screen, intermediate structures may be designed 
or modified to function as Screen area. 

0013. In one embodiment of the disclosure is the image 
projecting system designed and controlled to project a first 
motion picture on the major part of the screen formed at the 
area corresponding to the front windshield window glass and 
a second motion picture on a small area of the front wind 
shield screen. This second motion picture may display a real 
time forward view of the outside of the vehicle. In this case is 
the view preferably taken from a camera located outside the 
vehicle chassis at the front or at the lower part of the window 
glass. It could of course also be possible to place the camera 
inside the vehicle and allow a small part of the windshield 
window to be transparent and the backside of the camera, 
which preferably is located close to the windshield glass, 
could be used as screen area. This outdoor view may be 
present as a small picture in the lower right corner of the 
screen. The outdoor view could of course be replaced with 
any other images, e.g. could a map and/or GPS be visualized 
in this Small part of the screen. The image projecting system 
could also cooperate with an existing Head Up Display which 
normally is used for displaying vehicle data on the windshield 
and use it for displaying vehicle data or other images in the 
Small picture frame. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0014. The objects and advantages of the present disclosure 
will be further clarified in the following description and 
appended claims and also shown on the accompanying draw 
ings in which: 
0015 FIG. 1 discloses a view of the interior of a vehicle in 

its first, driver dependent, mode 
0016 FIG. 2 discloses a view of the interior of a vehicle in 
its second, driver independent, mode (II) having modified 
Surfaces to be used as screens 

0017 FIG.3 discloses a view of the interior of a vehicle in 
its second, driver independent, mode (II) when using several 
modified Surfaces as a single screen 
0018 FIG. 4 discloses a view of the interior of a vehicle in 
its second, driver independent, mode using a small screen 
area of the front windshield glass for projecting an outdoor 
forward view 



US 2014/016.8608 A1 

DETAILED DESCRIPTION 

0019. As required, detailed embodiments are disclosed 
herein. However, it is to be understood that the disclosed 
embodiments are merely exemplary and that various and 
alternative forms are possible. The figures are not necessarily 
to Scale and features may be exaggerated or minimized to 
show details of particular components. Therefore, specific 
structural and functional details disclosed herein are not to be 
interpreted as limiting, but merely as a representative basis for 
teaching one skilled in the art. 
0020. In FIG. 1 is disclosed an interior of a vehicle 1. The 
vehicle is provided with an image projecting system 2 repre 
sented by cameras located on top of the backrest of a driver's 
seat and close to a windshield window 3 in the centre line of 
the vehicle 1. There may of course be additional cameras or 
other image projecting devices present in the vehicle 1 in 
order to be able to provide the desired images onto desired 
surfaces of the interior of the vehicle 1. There is furthera front 
side window glass 4, a rear side window glass 5 and a roof 6 
which represents rather large areas of the interior of the 
vehicle. These areas are divided by intermediate structures 
such as an A-pillar 7, located between the front windshield 
window 3 and the front side window 4. A B-pillar 8 is located 
between the front side window glass 4 and rear side window 
glass 5 and a side roof pillar 9 is located between the roof 6 
and the side windows 4, 5. The vehicle in FIG. 1 is shown 
when the window glasses 3, 4, 5 are configured to be used for 
normal purpose, i.e. for viewing of the outside of the vehicle 
1 through a readily transparent surface. This is the normal 
case when the vehicle is controlled in its first, driver depen 
dent, mode (I). It may be possible that the rear side window 
glass 5 could be changed from being readily transparent to 
function as a screen for showing images projected by the 
image projecting unit, either by changing the properties of the 
window glass 5 or by covering the area corresponding to the 
window glass 5 by an image reflecting Surface, in the first, 
driver dependent, mode (I). It may also be possible that the 
roof 6 is designed to always be Suitable to be used as a screen 
Surface. However, due to legal restrictions, and common 
sense, should not the front windshield glass 3 or front side 
window glass 4 change its state to provide a non-transparent 
screen when the vehicle is in its first, driver dependent mode 
(I) to have a reduced transparency and function as screens. In 
this Figure, and the following FIGS. 2-4, is only one side of 
the vehicle 1 shown but it is of course the intention of the 
disclosure that also the corresponding side windows on the 
other side of the vehicle 1 also may change its properties to 
function as screens. 
0021. In FIG. 2 is shown when the surfaces corresponding 
to windshield window glass 3, front side window glass 4 and 
rear side window glass 5 has changed from being readily 
transparent to provide a reflective screen surface which is 
indicated by showing these parts with dots. In this figure is it 
also indicated that the roof 6 is configured to function as an 
image reflective Surface. In this case are not the intermediate 
structures, e.g. the A-pillar 7, B-pillar 8 or side roof pillar 9, 
indicated to form part of the screen areas. To include also 
intermediate structures in the screen could of course be pos 
sible by designing these structures to be a suitable surface for 
reflecting projected images and thus work as an integrated 
part together with the other screen surfaces to provide a 
single, concave screen including the side and front window 
areas together with the roof. Alternatively, a screen forming 
material, e.g. flexible sheets, may be used and located Such 
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that they will cover both the window glasses 3,4,5 and inter 
mediate structures 7.8.9 so as to form a single, continuous 
screen together with the roof 6. The screen surfaces 3,4,5,6 
could of course be used such that the same or different movies 
or pictures are shown on each screen, e.g. “movie 1 may be 
shown on the area corresponding to the front windshield 
window 3 while “movie 2 is shown on the area correspond 
ing to the rear side window 5 and a relaxing movie showing an 
aquarium is shown on the roof 6. 
0022. In FIG. 3 is shown when the image projecting sys 
tem 2 is used to project a movie on the roof 6 and the Surfaces 
corresponding to the front windshield window glass 3, front 
side window glass 4 and rear side window glass 5 such that the 
screen Surfaces togetherforms the screen area onto which the 
movie is projected. Hence, there is the possibility to use the 
surfaces and shape of the interior of the vehicle to enhance a 
feeling of watching a 3-dimensional motion picture. As is 
evident are the intermediate structures, i.e. the A-pillar 7, 
B-pillar 8 and side roof pillar 9, not indicated as reflective 
screen surfaces. The intermediate structures will of course 
reflect images projected thereon more or less even if these 
Surfaces not are particularly adapted to be used as Screen 
Surfaces. Depending on the desired quality of the projected 
images and the total size of the intermediate structures may it 
be considered if it is desired to include or specifically adapt 
these areas to better function as reflective screen areas. In this 
case is the projected image illustrated as a movie. The pro 
jection may of course be any desired picture or moving 
images, e.g. displaying a slide show of selected pictures or 
showing falling leaves or other images in order to provide a 
relaxing environment for the inactive driver and/or passen 
gerS. 

0023. In FIG. 4 is shown how a small motion picture has 
been embedded in the screen area corresponding to the front 
windshield window 3. The embedded image is located in the 
lower right corner and displays a real time forward view of the 
outside of the vehicle 1. Hence, the major part of the screen 
may be used for reflecting another motion picture or slide 
show while it is possible to also get an image of the outside of 
the vehicle. The embedded image may of course show other 
things, e.g. displaying an image of a map using GPS for 
indicating the position of the vehicle or displaying other 
relevant data concerning the vehicle and/or the Surroundings. 
The embedded image could also be displayed on other screen 
Surfaces, e.g. on other parts of the front wind shield glass 3 or 
on the front or rear side window areas 4, 5. 
0024. The above described embodiments illustrated in 
FIGS. 1-4 only serves as examples on how the disclosure may 
be performed. The kind of images, e.g. motion pictures or 
slides, which are shown on the screen Surfaces are not essen 
tial for the inventive idea, neither the specific arrangement of 
the image projecting system. Likewise, there are many dif 
ferent ways of changing a transparent Surface, e.g. a glass 
window, in order to modify the surface to be less transparent 
and better serve as a screen which may be used within the 
Scope of disclosure. Concerning the screen, there are also 
other features than the transparency which are important for 
the visual appearance, e.g. the reflection coefficient, which 
also may be considered when changing the properties of a 
window area to function as a screen. Hence, there are a wide 
variety of different parameters and features which may be 
varied within the scope of disclosure, i.e. to modify a window 
glass or a Surface corresponding to a window glass from being 
readily transparent in order to view the outside when the 
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vehicle is driving in a first, driver dependent mode (I), to 
function as a reflective screen surface when the vehicle is 
driving in a second, driver independent, mode (II). 
0025. While exemplary embodiments are described 
above, it is not intended that these embodiments describe all 
possible forms. Rather, the words used in the specification are 
words of description rather than limitation, and it is under 
stood that various changes may be made without departing 
from the spirit and scope of the disclosure. Additionally, the 
features of various implementing embodiments may be com 
bined to form further embodiments of the disclosure. 
What is claimed is: 
1. A road vehicle Such as a car, bus or truck, which may 

switch between a first, driver dependent, mode (I) in which 
the control of the vehicle is dependent on a driver located in 
the vehicle and a second, driver independent, mode (II) in 
which the control of the vehicle is independent of a driver 
located in the vehicle, the vehicle comprising: 

an image projecting system for projecting a motion picture 
on an interior Surface of the vehicle, the image project 
ing System including an image projecting unit; and 

at least one window glass configurable to function as a 
Screen for showing images projected by the image pro 
jecting unit, 

wherein, when the vehicle is controlled in the second driver 
independent mode, an area of the at least one window 
glass is changed from readily transparent to the screen 
for showing images projected by the image projecting 
unit either by a change in a property of the window glass 
or covering the area of the window glass by an image 
reflecting Surface. 

2. A road vehicle according to claim 1 wherein the at least 
one window glass is a front windshield window glass. 

3. A road vehicle according to claim 1 wherein the change 
in the property of the window glass comprises providing or 
changing an electric Voltage/current to a transparency reduc 
ing means in the window glass. 

4. A road vehicle according to claim 3 wherein the trans 
parency reducing means in the window glass comprises an 
LCD, electrochromic film or micro-mechanical mirrors. 

5. A road vehicle according to claim 1 wherein the change 
of the area of the at least one window glass of the vehicle from 
readily transparent to the screen comprises covering the area 
corresponding to the window glass by a sheet material screen. 

6. A road vehicle according to claim 1 wherein the at least 
one window glass of the vehicle changes from readily trans 
parent to the screen automatically when the vehicle driving 
mode is changed from its first, driver dependent mode (I) to its 
second, driver independent mode (II). 

7. A road vehicle according to claim 1 wherein the change 
of the area of the at least one window glass of the vehicle from 
readily transparent the screen is restricted when the vehicle is 
in its first, driver dependent, mode (I) and controlled manu 
ally when the vehicle is in its second, driver independent, 
mode (II). 

8. A road vehicle according to claim 1 wherein the at least 
one a window glass of the vehicle configurable to function as 
the screen comprises the front side windows and/or the rear 
side windows. 

9. A road vehicle according to claim 8 wherein the at least 
one window glass of the vehicle configurable to function as 
the screen comprises the front windshield window, front side 
windows and rear side windows, which together with a 
vehicle roof form a concave or semi-spherical screen. 
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10. A road vehicle according to claim 2 wherein the image 
projecting system is configured to project a first motion pic 
ture on a major part of the screen formed on the area of the 
front windshield window glass and a second motion picture 
on a small area of the screen formed on the area of the front 
windshield screen, said second motion picture displaying a 
real time forward view of outside the vehicle. 

11. A road vehicle Such as a car, bus or truck, which may 
switch between a first, driver dependent, mode (I) in which 
the control of the vehicle is dependent on a driver located in 
the vehicle and a second, driver independent, mode (II) in 
which the control of the vehicle is independent of a driver 
located in the vehicle, the vehicle comprising: 

an image projecting system for projecting a motion picture 
on an interior surface of the vehicle; and 

at least one window glass configurable to function as a 
Screen for showing images projected by the image pro 
jecting unit, 

wherein, when the vehicle is controlled in the second driver 
independent mode, an area of the at least one window 
glass is changed from readily transparent to the screen 
for showing images projected by the image projecting 
system either by a change in a property of the window 
glass or covering the area of the window glass by an 
image reflecting Surface. 

12. An image projecting system for a road vehicle that may 
switch between a first, driver dependent, mode (I) in which 
the control of the vehicle is dependent on a driver located in 
the vehicle and a second, driver independent, mode (II) in 
which the control of the vehicle is independent of a driver 
located in the vehicle, the image projecting system compris 
ing: 

an image projecting unit for projecting a motion picture on 
an interior surface of the vehicle; and 

at least one window glass adapted for use with the vehicle 
and configurable to function as a screen for showing 
images projected by the image projecting unit; 

wherein, when the vehicle is controlled in the second driver 
independent mode, an area of the at least one window 
glass is changeable from readily transparent to the 
Screen for showing images projected by the image pro 
jecting unit either by a change in a property of the win 
dow glass or covering the area of the window glass by an 
image reflecting Surface. 

13. The image projecting system of claim 12 wherein the at 
least one window glass is a front windshield window glass. 

14. The image projecting system of claim 12 wherein the 
change in the property of the window glass comprises pro 
viding or changing an electric Voltage/current to a transpar 
ency reducing means in the window glass. 

15. The image projecting system of claim 13 wherein the 
transparency reducing means in the window glass comprises 
an LCD, electrochromic film or micro-mechanical mirrors. 

16. The image projecting system of claim 12 wherein the 
change of the area of the at least one window glass of the 
vehicle from readily transparent to the screen comprises cov 
ering the area corresponding to the window glass by a sheet 
material Screen. 

17. The image projecting system of claim 12 wherein the at 
least one window glass of the vehicle changes from readily 
transparent to the screen automatically when the vehicle driv 
ing mode is changed from its first, driver dependent mode (I) 
to its second, driver independent mode (II). 
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18. The image projecting system of claim 12 wherein the 
change of the area of the at least one window glass of the 
vehicle from readily transparent the screen is restricted when 
the vehicle is in its first, driver dependent, mode (I) and 
controlled manually when the vehicle is in its second, driver 
independent, mode (II). 

19. The image projecting system of claim 12 wherein the at 
least one a window glass of the vehicle configurable to func 
tion as the screen comprises the front side windows and/or the 
rear side windows. 

20. The image projecting system of claim 13 wherein the 
image projecting unit is configured to project a first motion 
picture on a major part of the screen formed on the area of the 
front windshield window glass and a second motion picture 
on a small area of the screen formed on the area of the front 
windshield screen, said second motion picture displaying a 
real time forward view of outside the vehicle. 

k k k k k 
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