DESCRI PTI ON Di spl ay and operator conmunication system5 The invention
relates to a display and control concept, in the formof a nodular unit, in
particul ar for conmbat vehicles, which may in general also be arnored. 10
Conmbat vehicles are in general steered by neans of direct or else indirect
driver view fromthe vehicle. An arnored vehicle such as this is disclosed
in DE 196 42 386 . The requirenents for the displays and controls for the
driver are al so continuously beconing'ig'ﬁbre stringent for conbat vehicles,
under the influence of nodern technol ogi es. The space available in the
driver area is, however, nore than the space required for this purpose. For
exanpl e, anong other factors, there is a requirenent for integration of a
control and 20 navi gati on system i pEycdapTrbNt his way to be able to
additionally provide the driver with navigation data. Integration of a
plurality of display and control units for different new subsystens is,
however, pl acbagplieyedant cpeddtdravemmahl eagiowagestemace adj acent to the 25
driver's siation and is furthernore preventing conpliance with the general
ergonom ¢ Tequirenments, such as driver |leg freedom protection requirenents,
etc. 30 As deSbei bedenni®E 9 ate V1P B Jdispaeyokndndodi spl agongents or

consol es are KkpoyR.feomthe £iyddyvehiglie fiigl Qar‘é"@bﬁbaﬁof‘é?' Bofb£ont rol

conputer with a processaor, and main nmenory_as wel |l as sensors for obtaining
i nformation fVehi€hes ehibnmant 1nTHENEEAL rdlsBPLHEW™Ed-n DE 92 15 019 D
has two screens with

10 Combat vehicles are 1in general steered by means of
direct or else indirect driver view from the wvehicle.
An armored vehicle such as this is disclosed in DE 196
42 386 Cl. The requirements for the displays and
controls for the driver are also continuously becoming

15 more stringent for combat vehicles, under the influence
of modern technologies. The space available 1in the
driver area 1is, however, more than the space required
for this purpose. For example, among other factors,
there is a requirement for integration of a control and

20 navigation system in order in this way to be able to
additionally provide the driver with navigation data.
Integration of a plurality of display and control units
for different new subsystems 1is, however, placing
demands on the available stowage space adjacent to the

25 driver’s station and is furthermore preventing
compliance with the general ergonomic requirements,
such as driver leg freedom, protection requirements,
etc.

30 As described in DE 92 15 019 Ul, control and display
units or consoles are known from the civil vehicle
field, which contain a control computer with a
processor and main memory as well as sensors for
obtaining information from the environment. The control

35 console in DE 92 15 019 Ul has two screens with
associated keypads. A map can be displayed on one

screen, while a selectable display can be produced on



associ at ed keypads. A map can be displayed on one screen, while a selectable
di splay can be produced on - 2 - the other, of various sensor information
itens fromthe surroundi ng area. The invention is in this case based on
the object of 5 inproving the displays and controls for a driver, in
particul ar of an arnored conbat vehicle. The object is achieved by the
features of patent claim1l. Advantageous enbodi nents are contained in the 10
dependent clains. The invention is based on the idea of conbining a
plurality of display and control devices which are required for the
addi ti onal subsystens such that the 15 display and control devices are fused
W th one anot hee abidecarsfy wuticusplsenalbirt ynébrhasksy 1itwarss avcindithg t he need

for nore spacg, Fot fygqng no additional nonitor is used to display the
navi gati on daf a- ?Hq ac ,I%ﬁrs data can be displayed on a central nonitor,

which is 20 preferably a conmponent of the driver control box. In addition,

there is no mppit ohviRtridheiseanwaid anch patpd £id ebg €eaEELRjeEtCyYer as,
since these canera jmages can |ikew se be di%playﬁﬂggn tge,central noni t or
for exanpl® by"REAREDf C3€ piPdRIRYF naBce 1R 198 5f i BN AIBY Shay W8F exanpl e,
pi ct ogr ans capabpeidilspt ayfedirorribeedooohiost asctbidwhstitute for the script
field indicator for the chassis. A plurality of functional nonitoring
processes for specific systens can |ikew se be displayed on the sane
moni t or. KeysTa@doBflecont s okclel enshtisy t bhe oftalrasheodipgfients dtagm are, of

course, prOVig?d Qavgg@a§§5ﬁ§Oleﬁﬁ%ﬁiments are contained 1in the

10 dependent claims.

The invention 1is based on the idea of combining a
plurality of display and control devices which are
required for the additional subsystems such that the
15 display and control devices are fused with one another
and carry out a plurality of tasks, thus avoiding the
need for more space. For example, no additional monitor
is used to display the navigation data. In fact, this
data can be displayed on a central monitor, which is
20 preferably a component of the driver control box. In
addition, there 1is no monitor for the rearward and
battlefield camera or cameras, since these camera
images can likewise be displayed on the central
monitor, for example by means of a picture-in-picture
25 function. By way of example, pictograms can Dbe
displayed on the monitor as a substitute for the script
field indicator for the <chassis. A plurality of
functional monitoring processes for specific systems
can likewise be displayed on the same monitor. Keys and
30 control elements to control the displays etc. are, of

course, provided on the control box.

In a development of the invention, a larger central
monitor than the monitor which was previously included
35 separately at the driver’s station 1is preferably
installed in the driver control box. Furthermore, the
control box has had digital interfaces added to it, for

example 1in order to transmit chassis data or else



In a devel opnent of the invention, a larger central nonitor than the nonitor
whi ch was previously included 35 separately at the driver's station is
preferably installed in the driver control box. Furthernore, the control box
has had digital interfaces added to it, for exanple in order to transmt
chassis data or else - 3 - navigation data to a control system Chassis
war ni ng i nformation, ACT information (functional nonitoring, functional
testing, fault localization), canera i mages and navi gati on data can be

di spl ayed on the nonitor, 5 depending on the operating node. In a

devel opment of the invention, for exanple, the engine speed and/or vehicle
speed, gear sehetgedioret dateardeadicopltaytd sy tampr eftersadilsy watmichd C di spl ay

on/in 10 the geplral. Beerifa yakeo hafenendentlar ahathengRiid g, This then
repl aces the conventional nephanlcaf steeri ng yoke. Particu ar y‘%or
pur poses rel afitngtionak gbadhiegdr fgett siaca bhzaleigingn, ¢amem glmaggsossi ble to

integrate othgpqdingRlig¥sibA (R SIEE! 1 BY %9KB1a}eq Od8 MO mEshwadyt age of
this nmodul ar concept i's the integration of a standard concept in di fferent
vehi cl e typesIePANGHRE 3k o RFFAGHaAeRiPd®0 the concept, this also results

inthe field of view being optim zed for

In a development of the invention, for example, the
engine speed and/or vehicle speed, gear selected, etc.
can be displayed on a preferably round LC display on/in

10 the central steering vyoke, independently of the
monitor. This then replaces the conventional mechanical
steering yoke. Particularly for purposes relating to
ergonomic driver station design, it is also possible to
integrate other displays in the steering yoke.

15
One major advantage of this modular concept 1is the
integration of a standard concept in different vehicle
types. In addition to improvement to the concept, this
also results in the field of view being optimized for

20 all the displays of chassis data, ITS data for the
pioneer-specific and recovery-specific facilities,
camera images (driving in reverse, tool change, digger
operation) and, if desired, navigation data displays.
Particularly when used on other control systems,

25 chassis data can now be transmitted with

nation-specific systems.

A standard control and display system is provided for
the driver irrespective of what type of vehicle he is
30 driving, offering integration of all functions and
displays. The capability for better ergonomic design of
the driver’s station is assisted by reducing the number
of assemblies in the area of the driver’s station. A
larger monitor image allows the information to be
35 displayed more clearly, and the field of view on the
monitor and LC display is improved. The operational
capability of the concept is improved by the

integration of additional electrical and digital



20 all the displays of chassis data, |ITS data for the pioneer-specific and
recovery-specific facilities, camera images (driving in reverse, tool
change, digger operation) and, if desired, navigation data displays.
Particul arly when used on other control systens, 25 chassis data can now be
transmtted with nation-specific systens. A standard control and display
systemis provided for the driver irrqsaeqtive of what type of vehicle he is
30 driving, offering integration of all functions and displays. The
capability for better ergonom c design of the driver's station is assisted
by reducing the nunber of assenblies in the area of the driver's station. A
| ar ger nonitointébfeced | ovs thansniospahi of tahake i35 didphayegatiyre clearly,
and the field,of_ view.0 noni and %C di splay is inproved. The

. Lo di e%het OE S : .
operational capabi TtV EHRE ESREESE PESTRBFoved by the integration of
additional electrical and digital

The concept can be widened and narrowed. The navigation
5 data display can be suppressed while, in contrast, the
chassis data displays can be given priority, or vice
versa. However, it 1is also possible to additionally
display further information that 1is particularly
relevant for the driver. The navigation data can be
10 displayed by means of a compass rose displayed on the
monitor, and a vehicle orientation display can be
provided. Alternatives are the direction of the compass

and display of the distance to a waypoint.

15 As already mentioned, the data on the LC display can
alternatively or additionally be displayed on the
monitor or on a script field display which can be
positioned separately. The use of segments to display
speed 1is known from civilian vehicle technology where

20 the color characteristics of the individual segments
are used to provide information about the vehicle
speed. In the present case, by way of example, a speed
of 5 km/h is defined per segment. The brightness of
this display can be dimmed and, as 1is likewise known

25 from the <c¢ivilian vehicle field, can be controlled

inter alia on the basis of the ambient brightness.

The invention will be explained in more detail using
one exemplary embodiment and with reference to the

30 drawing, in which:

Figure 1 shows a display and control system and a
round LC combined display for the
driver’s station,

35
Figure 2 shows display options on the display and

control system monitor,



- 4 - interfaces for transm ssion of chassis and navigation data to
different control systens. The concept can be w dened and narrowed. The
navigation 5 data display can be suppressed while, in contrast, the chassis
data di splays can be given priority, or vice versa. However, it is also
possible to additionally display further information that is particularly
rel evant for the driver. The navigatign.data can be 10 displ ayed by neans of
a conpass rose displayed on the nonitor, and a vehicle orientation display
can be provided. Alternatives are the direction of the conpass and displ ay
of the distance to a waypoint. 15 As already nentioned, the data on the LC
di spl ay can afigrreati vel y orshagdi bhenabkyibee dd sgb By do Drmdhisgaminint or or on
a script field display mhic%a%%noge 983$5$P %9 separately. The use of
segnents to display speed i s kKnown FFOHICIVI i‘an vehicle technol ogy where 20
the color characteristics of the individual segnments are used to provide

information apgut-d he vehi clseogReednel N bhgd Presentomi@Sted bydi\/@iag exanpl e,
a speed of 5 knih is defined per segnent. The brightness of thi's display can

be di mmedand, as is |ikew S&RAGREISIH oMt tHESH WA iYRHeveRlel e fiel d, can
be controlled inter alia on the basis of the anbient brightness. The
invention wll. be explained in nore detail, usitn ne.ex | ary. enbodi nent
and with ref ex!;]e%%ree ;%8 t he 3(§h8?’§wi ﬁg, SEhLGh ¢ %gﬁgu?lesﬁlrs%omaysa (?inspl ay and
control systemand a round kCteonbtined t spieay.d grombheedr dveplsystati on, 35

10 Figure 1 shows the newly designed concept of a common
display and control system 100 with the major
assemblies comprising the navigation unit 1 (1f
desired) to which a GPS 2 <can be added, chassis
electrical system 3, preferably a control box 4 with at

15 least one monitor 4.1, and a computer 5. This 1is
preferably a component of a control system within the
vehicle itself, so that existing units in the vehicle
can also be used. These assemblies are connected to the
control box 4 via electrical lines 6. A CAN bus or the

20 like, in particular, is provided for communication

between the computer 5 and the control box 3.

In one special embodiment, the aim is to include an LC
display 7 in the steering yoke 8. Vehicle-specific data

25 such as the vehicle speed 10, engine speed 11, dipped
light, left indicator light 12, etc. (Figure 4) can be
displayed on this LC display 7. In this case, the
display 7 preferably communicates via the control box
4, in order to obtain the appropriate information.

30
Figures 2 and 3 show possible displays of function and
information data for a driver, who is not illustrated
in any more detail, on the monitor 4.1. While Figure 2
characterizes the functional monitoring display,

35 navigation data is also output in the display in Figure
3. The various displays can be selected etc. with the
aid of the key and control elements 13 on the control
box 4.



- 5 - Figure 3shows one possible display of navigation data on the nonitor,
Fi gure 4shows the round LC conbi ned display 5integrated in the steering
yoke, and Figure 5shows a script field display as an alternative to the LC
conbi ned di splay. 10 Figure 1 shows the new y designed concept of a common
di splay and control system 100 with the major assenblies conprising the
navigation unit 1 (if desired) to which.a_GPS 2 can be added, chassis

el ectrical system 3, preferably a control box 4 with at 15 | east one nonitor
4.1, and a conputer 5. This is preferably a conponent of a control system
within the vehicle itself, so that existing units in the vehicle can also be
used. These assenblies are connected to the control box 4 via electrical

i nes 6. ACA}k% Ok t 01li ' rhigc ovi fo

conmuni cati on wee?l t%e w%orr‘if)utggrngea% tlﬁje%c%r tlra/S gb §'(ilsl(qrr1l o({le speci al
enbodi nent , tfhbg%u REi sintediraéeddelmntle gioopray Poxn f heisteedsmigigyoke 8.
Vehi cl e- spec%pe dat arg5th4eh caset heneehigeled q@e%asﬂél,ay%@gla}ex%%d 11,

di pped Ii eft |nd|caé? Ilght 12, etc. (Figure can bhe displayed on
this LC di pI% 5e9RENthi ¢1cadd HHE dFaifiaPy W‘)éf &fatﬂ’SP“lP&ﬁwrﬁ}Leat es via
the control bbxs#,twd Ssghesnt=d DbiAIatdea appd qpidlad ey, orymd i ur 30

segments 21.2 before them a yellow one, and the nine
segments 21.1 a green one. Furthermore, the known
warning and display fields 22 can be included. In this
10 case as well, electrical power 1is supplied via the
vehicle’'s own power supply system. The appropriate data

is also provided via the BUS 6 in this case.



Figures 2 and 3 show possi bl e displays of function and information data for
a driver, who is not illustrated in any nore detail, on the nonitor 4.1.
While Figure 2 characterizes the functional nonitoring display, 35
navigation data is also output in the display in Figure 3. The various

di spl ays can be selected etc. with the aid of the key and control elenents
13 on the control box 4. - 6 - Figure 5 shows a script field display 20,
whi ch can also be integrated in the control box 4 or steering yoke 8. In
this case, the speed is displayed by neans 5 of segnents 21. In this case,
by way of exanple, the |ast tmop'@ﬁ%bﬁPélﬁﬁHS have a red background, the
four segnents 21.2 before thema yell ow one, and the nine segnents 21.1 a
green one. Furthernore, the known warni ng and display fields 22 can be

i ncl uded. 1 RiERFZY 1@%%@%@%@1’??6‘@%&0& EAF DS supplied via the

vehi cl e' sy w-1powet csupply system The appropriate data is al so provided via
the BUS 6 in this case. 7 PATENT CLAIMS 1. Eisplag and control system
(100) for a tdfpaf VeRttde A eRanfIrfisfadm aPT aftl S¥%fiar d design for
different vehighect¥pespedaisi@ngat | east one control box (4) for a driver
and having a nonitor (4.1) integrated therein, for displaying a plurality of
di fferent funett draandonefarmrabilohodat4 iftcens, dander, and

having a monitor (4.1) integrated therein, for
displaying a plurality of different function
and information data items, and
e having key and/or control elements (13) for
switching and connection of the desired display
on the monitor (4.1),
¢ having additionally integrated electrical and
digital interfaces for transmission of
o chassis and/ornavigation data
o chassis warning information,
© ACT information, function monitoring,
function testing, fault localization,
o ACT data relating to the pioneer-
specific and recovery- specific specific
devices
o camera images
e wherein these data items, information items and
images can be displayed on the monitor (4.1)

depending on the operating mode.

2. Digplay and control system according to Claim 1,
characterized in that, when used on different reference
systems, chassis data can be transmitted to nation-

specific systems.



havi ng key and/or control elenents (13) for switching and connection of the
desired display on the nonitor (4.1), having additionally integrated

el ectrical and digital interfaces for transm ssion of chassis and/or

navi gation data chassis warning information, ACT information, function
nmoni toring, function testing, fault | ocalization, ACT data relating to the
pi oneer- specific and recovery- specifrc specific devices canera inages
wherein these data itens, information itens and i mages can be di spl ayed on
the nonitor (4.1) dependlng on the operating node. 2. Display and control
syst em actortiSRg Y 02 €f F R ECIcRYPBRT ¥T LG PA FRatL2Mhén used on different

refer enceckﬁeyr%tc%e@lzé@aﬁltsqaqattaeC@a}n&ea tikagsal tigd f1enatd on-specific
syst ens. splay and control s sten1accord|ng to Claim1, characterized

in that ﬂﬁédé&ﬁéﬁée¢w§@é§mt§WnFFRé Sel b&vdimsprayed on the nonitor (4.1) by

nmeans of & piglkuig-h=Rl. yhgctypgtion. 4. Display and control system
according to Caims 1, characterized in that an LCD display (7) is included

in a steering handle (6), on which vehicle-specific data such as the vehicle

speed (10& RAgh0e 59&aécsr&rfo%p@@gté&laccoqldgﬂgdtge@ﬁ ights, left indicator

light (12) etc. can be displayed, wherein the display (7) communicates with
t he Contrqhar@@%egqyed in that an LCD display (7)

is included in a steering handle (8), on which
vehicle-gpecific data such as the vehicle speed (10},
engine rotation speed (11), dipped headlights, left
indicator light (12) etc. can be displayed, wherein the

display (7) communicates with the control box (4).

5. Display and control system according to Claim 4,
characterized in that an alpha numeric display {20)
can also be integrated on the control box (4) or

steering handle (8).

6. Display and control system according to Claim 5,
characterized in that the speed can be displayed by

means of segments (21) .

7. Display and control system according to Claims 1,
characterized in that warning and display areas (22)

can be included.

8. Display and control system according to Claims 1,
characterized in that the navigation data can be
visualized by means of a compass rose which is
displayed on the monitor (4.1), and by means of a

display of the vehicle alignment.



5. Display and control systemaccording to Claim4, characterized in that an
al pha nuneric display (20) can also be integrated on the control box (4) or
steering handle (8). 6. Display and control system according to Caimb5,
characterized in that the speed can be displayed by neans of segnents (21).
7. Display and control systemaccording to Clainms 1, characterized in that
war ni ng and di splay areas (22) can bé included. B. Display and control
system according to Clainms 1, characterized in that the navigation data can
be visualized by nmeans of a conpass rose which is displayed on the nonitor
(4.1), and- DR TReaas 28F GOHT S £YS6FTt AecEHIng écaFtghfeht . -9- 9. Display
and cont r ghaSystam,aaC 0k di gt ta tChrah M Ges Ghar acLehi Zegd idh that al ternatives
for visualization of the navigation data are the direction of the conpass
and the dPSpty "éF1BREIPANGRFa Greheélfaypoidition of the compass

and the display of the range to the waypoint.





