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AUTOMOBILE MULTIFUNCTIONAL DISPLAY 
AND CONTROL DEVICE METHOD 

BACKGROUND OF INVENTION 

0001. This application is a Continuation of Application 
PCT/EP99/07637 filed Oct. 12, 1999, which was published 
in German. 

0002 The invention relates to a multifunctional display 
and control device for a motor vehicle, and the use of Such 
a device. 

0.003 Because of the use of more luxury features in 
automobiles, each requiring controls, multifunctional con 
trol devices are being employed. In Such devices, after 
Selection of a feature or a menu, the respective control 
function for the feature is assigned to the device, and 
functions corresponding to the Selected menu or a menu 
function are represented on a display. 
0004. A multifunctional control device for a motor 
vehicle is disclosed in European patent EP 366,132 B1, 
wherein a single bidirectional rotary Switch having an axial 
motion is used for Selecting function groupS and Setting 
them, by means of the Enter function, and then Selecting the 
appropriate function from the respective function group in 
the same way. However, particularly with a large number of 
regulating or Supplementary features to be controlled, 
manipulating only one single control element for function 
groups as well as for individual functions may permit errors 
in Selection to occur, and due to concentration on the control 
Surface the operator may be distracted from what is going on 
around him. In addition, a return function is only possible by 
multiple actuations of the rotary Switch, turning to an 
additional field of the control Surface and actuation of the 
Enter key. 
0005. A multifuinctional control device is likewise 
described in German Patent DE 35 14 438, which has a 
display beside which there are arranged control elements to 
which functions are assigned, which control the Selection of 
Supplementary devices to be controlled, as well as a menu or 
a function of the Supplementary device. The assigned 
Supplementary device, menu or function is shown clearly to 
the user on the display. 
0006. In addition, WO 98/09846 discloses a generic 
multifunctional display and control device wherein a variety 
of actuating elements are provided for Selection of the 
devices to be controlled and control of the functions of the 
individual devices. There the actuating elements for the 
individual functions are arranged independent of the display 
device and are designed for example as Shaft encoderS/ 
preSSure transducers or rocker Switches, by means of which 
the functions represented on the display device can be 
Selected on or off. 

0007 Additionally, European patent application EP 701, 
926 A2 discloses a multifunctional control device wherein 
only the selection of individual functions subordinate to 
particular function groups is effected by means of a bidi 
rectional rotary Switch. Additional control elements assigned 
to the respective function groups, without double or multiple 
assignment, are provided for the Selection of Specific func 
tion groups. Since there is no double assignment of control 
elements for access to primary function groups (menus), 
maintenance of the clear arrangement of control elements 
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makes it possible for even inexperienced perSons to work 
with the multifunctional control device without being dis 
tracted from what is going on around them. 
0008. The object of the invention is to provide a multi 
functional display and control device that is easy to use and 
provides an improved display of the Selected menu and/or 
function assignment, and can be used by inexperienced 
operators, as well as a method for operating Such a display 
and control device. 

SUMMARY OF THE INVENTION 

0009. According to the invention, a variety of menus 
and/or functions are assigned to control elements on the 
basis of selected menu and/or function levels, while within 
a menu or function level, a menu or a function is perma 
nently assigned to the respective control elements. The 
display is designed in Several parts, one part of the display 
field representing an information panel on which is pre 
Sented information pertaining to the Selected menu or func 
tion and optionally, important information pertaining to 
other function groups. Function and/or Status displays are 
generated clearly on the remaining part of the display field 
in Such a way that they are each assigned to a control 
element, which has been assigned to control the respective 
function in this Selection menu. 

0010. According to a refinement of the invention, one of 
the functions displayed in the remaining display field and 
assigned to a control elements is a function for return to a 
Superior menu. 

0011 For improved discrimination between information 
that is presented on the information panel and function and 
Status displays, the display presentation is effected virtually 
three-dimensionally So that the information panel presenta 
tion contrasts with function and/or status displays by Visual 
depth. 

0012. In addition, at least one of the function and/or 
Status displayS may be positioned in functional and/or spatial 
relationship with a corresponding display in the information 
panel. 

0013 A preferred refinement of the invention further 
provides that Selected and/or Selectable functions and/or 
Status displays are visually highlighted. For example an 
apparent cone of light, which has its optical origin, i.e., the 
point of its highest light density, near the corresponding 
assigned control element, may be used. 

0014. In another embodiment of the invention the infor 
mation panel and the rest of the display field is shown clearly 
displayed with a function-and Status-link using a variation in 
display characteristics, Such as color, brightness, contrast 
and size. 

0015. In addition to the control elements to which control 
functions are assigned according to the Selected menu, or 
Selected function, and whose respective applicable control 
function is shown clearly on a portion of the display field, 
additional control elements may also be provided. In one 
embodiment this is a bidirectional rotary knob, by means of 
which further additional functions, as well as the control 
functions that are already Selectable with existing control 
elements, are controllable. 
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0016. The multifunctional display and control device 
according to the invention may be used for a wide variety of 
devices in a motor Vehicle. These may be luxury features 
Such as navigation devices, audio and television Sets, on 
board computers and entertainment devices. The invention 
may also be used for adjusting motor Vehicle components 
and for control and display of diagnostic devices of the 
vehicle. 

0.017. The invention is described below in detail by way 
of examples. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.018 FIG. 1, is an illustration of the display and control 
device according to the invention in the example of a 
temperature Setting for an air-conditioning device. 
0.019 FIG. 2, shows the basic menu for a navigation 
device. 

0020 FIG. 3, shows the “destination input” menu for a 
navigation device. 
0021 FIG. 4, shows the “destination input-city' menu 
for a navigation device. 
0022 FIG. 5, shows the basic menu for a telephone 
device. 

0023 FIG. 6 is a block diagram showing the display and 
control System of the invention. 

DETAILED DESCRIPTION OF DRAWINGS 

0024 FIG. 1 shows the use of the device according to the 
invention for a heating and air-conditioning device of a 
motor vehicle. The System 1 has a display Screen 2 and 
control elements 3 arranged at the periphery of the Screen, 
which preferably are designed as control keys. A first 
information display 4 is shown in a central portion of the 
display 2, So that corresponding displays, functions and/or 
Status displays assigned to the control elements 3 can be 
generated and displayed in the remaining Second portion of 
the display Screen 2a, 2b. In the display example shown in 
FIG. 1, temperature data is displayed for various locations 
in the interior of the vehicle, showing currently Set tempera 
tures, which may be varied via the control elements 3. 
0.025 The information panel 4, with its pictogram-Sup 
ported representation and the heading Temperature, as well 
as representation of the interior, makes it clear to the driver 
that he can adjust the temperature Setting in the interior of 
the vehicle individually for each Seat. The corresponding 
assignment, of control elements 3 in Spatial relation to the 
projection in the display field 2, and in the information panel 
4, respectively immediately makes it clear that the front left 
display, which shows a temperature of 19 C., represents the 
driver's Seat and the area Surrounding it and that the tem 
perature of 20° C. is assigned to the front passenger's seat. 
For the back seats, the temperature is 19C. on the left side 
and 17 C. on the right side. The lowermost control element 
3a at the left edge has a function assignment, that is 
represented by “Return” in the display field. A cone of light 
11 may be provided to emphasize the association between a 
control element and a displayed function. Using this control 
element, it becomes quite clear, allows the driver to make a 
menu-driven shift to the Superior function and the Superior 
menu. Standing off to the right in FIG. 1 is a second display 
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representation, which here is intended to Show only the 
extent to which it differs from the first representation pre 
viously described, shown at the top toward the left. Here the 
driver's Seat, which is represented on the information panel 
4, is visually highlighted by a display characteristic, Such as 
color, brightness or contrast. Likewise highlighted is the 
temperature assigned to this Seat, which here is represented 
by 21 C. This makes it clear that the driver, using the 
corresponding control element 3b, has varied the tempera 
ture for this partial Space within the vehicle. 

0026. After selection of control of a navigation device by 
a permanently assigned control element, Such as control 
element 10 shown in FIG. 5, the basic menu of a navigation 
device appears on the display field 2 as shown in FIG. 2. 
Here the information panel 4 shows a portion of a road map 
and the instantaneous location of the vehicle. Above the road 
map is a field 4a, showing the destination and the distance 
to the destination. If guidance is not activated, or if no 
destination is input, a corresponding indication is shown 
above it in the field 4a. Menus and functions 6, which are 
assigned to the respective control elements 3, are indicated 
in the remaining portions 2a, 2b of the display 2. An arrow 
5 adjacent a function label indicates that these functions are 
menu items to which additional functions are assigned. The 
control element 3a, to which the “return” function was 
assigned in the display of FIG. 1, here has the function 
“Other,” for additional secondary functions, which after 
actuation of the control element 3a, appear on the display 
fields 2a and 2b and are assigned clearly to the control 
elements. If the user wishes to input a new destination, he 
actuates control element 3d, and a display image illustrated 
in FIG. 3 appears. 

0027. This FIG. 3 menu makes a variety of possibilities 
or functions available to the user for Specifying a destination 
for the navigation device. Thus, the destination city and the 
destination Street can be selected manually by the user via 
the control elements 3d and 3e. After the corresponding 
input the information entered appears on the information 
panel 4 of the display field 2. The control elements 3b, 3e or 
3f may be used to Select Stored destinations from various 
memories of the navigation device. If the user actuates the 
control element 3h, the Selected destination is transferred to 
the navigation device and the display and control device 1 
jumps back into the basic menu of FIG. 2, from which the 
user can Start guidance by pressing the control element 3h. 

0028 FIG. 4 presents the menu selection of the display 
and control device for manual input of a city after the user 
has actuated the control element 3d in the menu item of FIG. 
3. In this menu the control elements 3b, 3c and 3e, 3fare not 
assigned, which is signaled by a function display, not 
present, in the display field 2. In addition, this may alterna 
tively be signaled by an off-status lighting means 8 on the 
control elements. The name of the city is input by means of 
the display on the information panel 4 and a rotary knob 7 
by way of a so-called speller function, which is described for 
example in the assignee's patent application DE 19827 753. 

0029. In FIG. 4 the information panel 4 additionally has 
an information field 9, in which information pertaining to 
other menus or features is displayed. Thus, the tuned fre 
quency of a radio receiver or transmitter, and the Set interior 
temperatures of the air-conditioning unit are indicated here. 
If the user now wishes for example to make a telephone call 
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from a menu of the navigation device, he may actuate a 
permanently assigned control element 10 for the telephone 
device (FIG. 5) and the basic menu of the telephone device 
appears on the display and control device 1, whereupon 
functions 6 of this device are now assigned to the control 
elements 3 by way of the display fields 2a, 2b. By means of 
the display on the information panel 4 and the rotary knob 
7, a telephone number may for example be input manually. 
If the user, after inputting the telephone number in full, 
presses the control element 3h, this telephone number is 
automatically dialed by the telephone device. 
0030 FIG. 6 is a block diagram showing the arrange 
ment of the display and control device and its interconnec 
tion to devices being controlled. The System includes the 
display screen 2 and one or more control elements 3, 7, 10. 
The control elements are connected to provide control 
Signals to a processor 12 which generates the display Screens 
according to received control Signals and other data using a 
display control program. Processor 12 is connected to 
receive data from other Systems and to provide control 
signals thereto. As shown in FIG. 6, processor 12 is con 
nected to air conditioner System 14, audio System 16, 
navigation system 18 and telephone 20. 

0031 While there has been described what are believed 
to be the preferred embodiments of the present invention, 
those skilled in the art will recognize that other and further 
changes and modifications may be made thereto without 
departing from the Spirit of the invention, and it is intended 
to claim all Such changes and modifications as fall within the 
true Scope of the invention. 
We claim: 

1. A method for operating a display and control device for 
controlling operation of a plurality of devices in a motor 
vehicle, comprising: 

providing a display Screen having a periphery; 

providing first fixed function control elements for Selec 
tion of a device from Said plurality of devices, 

providing Second variable function control elements 
arranged near Said periphery of Said display; 

providing a first information display, Said information 
display being on a first portion of Said display Screen, 
less than Said total display area of Said Screen, and Said 
information relating to a device Selected using Said first 
control elements, 

assigning functions to at least Some of Said Second control 
elements, Said functions relating to Said Selected 
device; and 

displaying the Said assigned functions on at least one 
Second portion of Said display Screen, Said Second 
portion adjoining Said assigned Second variable func 
tion control elements, and Said assigned functions 
being displayed in positions which Spatically corre 
spond to Said Second control elements. 

2. A method according to claim 1, wherein Said first 
information display is provided in a contrasting display 
format to Said assigned function display. 

3. A method according to claim 1, wherein at least one of 
Said assigned functions is displayed in a position having a 
Spatial relation to corresponding displayed elements of Said 
first information display. 
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4. A method according to claim 1, wherein operation of at 
least Some of Said Second control elements controls said first 
information display. 

5. A method according to claim 4, wherein Said first 
information display displayS additional information not 
related to a Selected device. 

6. A method according to claim 1, wherein a Selectable 
function is visually highlighted on Said display. 

7. A method according to claim 6, wherein Said displayed 
functions include a display of a cone of light, which has its 
optical origin, near the corresponding assigned control ele 
ment. 

8. A method according to claim 1, wherein Said informa 
tion display is function-linked and Status-linked to Said 
function display by variation in at least one display charac 
teristic Selected from color, brightness, contrast, and size. 

9. A method according to claim 8, wherein Said display 
characteristics have variations which are highlighted or 
diminished according to the importance of Said function link 
and Status link. 

10. A multifunction display and control apparatus for a 
motor Vehicle, comprising: 

a display Screen having a periphery 

first fixed function control elements for Selecting a device 
to be controlled; 

Second variable function control elements arranged near 
Said periphery of Said display; 

a processor connected to devices to be controlled, said 
display and Said first and Second control elements, Said 
processor being programmed to: 

provide a first information display on a first portion of Said 
Screen, less than the total area of Said Screen, and Said 
information relating to a device Selected using Said first 
control elements, 

assigning functions to at least Some of Said Second control 
elements relating to control of Said Selected device; 

displaying Said assigned functions on at least one Second 
portion of Said display Screen, Said Second portion 
adjoining Said assigned Second control elements and 
Said assigned functions being displayed in positions 
which Spatially correspond to Said Second control ele 
ments, and 

responding to operation of Said first and Second control 
elements to control a Selected device. 

11. Apparatus according to claim 10, wherein at least one 
Selected function is a function for return to a Superior menu. 

12. Apparatus according to claim 10, wherein Said first 
information display is provided in a contrasting display 
format compared to Said assigned function display. 

13. Apparatus according to claim 10, wherein at least one 
of the assigned function displayS is in a Selected Spatial 
relationship with an information display in Said first portion 
of Said display Screen. 

14. Apparatus according to claim 10, wherein Said pro 
ceSSor provides Said first display including the currently 
Selected menu. 

15. Apparatus according to claim 14, wherein Said pro 
ceSSor is further programmed to display messages relating to 
non-Selected devices in Said first information display. 
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16. Apparatus according to claim 10, wherein Said pro 
ceSSor is programmed to highlight portions of Said informa 
tion display corresponding to Selected functions. 

17. Apparatus as Specified in claim 16, wherein Said 
highlight portions include an apparent cone of light having 
its point of highest brightness near an assigned Second 
control element. 

18. Apparatus as Specified in claim 10, wherein Said 
processor is programmed to link portions of Said information 
display and Said assigned function display by variation of at 
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least one display characteristic Selected from color, bright 
neSS, contrast and size. 

19. Apparatus as Specified in claim 10, wherein there is 
provided an additional control element for performing Said 
assigned functions. 

20. Apparatus as Specified in claim 10, wherein Said 
devices to be controlled are Selected from the group com 
prising air conditioning, audio System, telephone and navi 
gation device. 


