WO 2007/ 101654 PcT/ EP2007/ 001909 DESCRI PTI ON Di spl ay and oper at or
communi cation system 5 The invention relates to a display and control

concept, in the formof_a nodular unit, in particular for combat _vehicles,
whi ch may in‘ﬁ%r?e’i%?&?’s%sf)e armored. 10 Combat vehi%q'%;sn%ﬁ%"?n}) QLA al
steered by nmeans of direct or else indirect driver view fromthe vehicle.
An arnored vehicle such as this is disclosed in DE 196 42 386 C. The

requi renents for the displays and controls for the driver are al so
continuously becom ng 15 nore Stri”%ﬁ@&a&@&:ﬁﬂ”bat vehi cl es, under the

I nfluence of nodern technol ogies. e spaceé available in the driver area
I's, however, nore than the space required for this purpose. For exanple,

anong ot her fRLdOlSy ,ﬁ@egﬁhﬁﬁta,rggﬂﬁﬁﬁﬂgggiggr.%3§gﬂration of a control
and 20 nayigation systemin order in this way to be able to additionally

provi de tRe driver with navi gation data. |Integration of a plurality of
di spl ay and cThérbhvemtion telatesf event disylaybayif evhtzn]l hawveyest, pl aci ng

dermands on the N o] e adjacent tq.t jver's station
and is furt heJFr?‘rDa?/@é pfg%’gn??néﬂ%%ﬁg%%ah‘cgm t 3 lpr?%tgirel%elrzagﬁ d@r%o%%ﬁ?%t

requi renent s,vekigleas whigrrmagglhrgenoral ppbsecbeoarmegeadrements, etc. 30
As described in DE 92 15 019 Ul, control and display units or consoles are

known fromthe civil vehicle field, which contain a control conputer with a
10 Combat véﬂléies are 1n general steered by meagg of

direct or else indirect driver view from the vehicle.
An armored vehicle such as this is disclosed in DE 196
42 386 Cl. The requirements for the displays and
contreols for the driver are alsc continuously becoming

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

20 navigation system in order in this way to be able to
additicnally provide the driver with navigation data.
Integration of a plurality of display and control units
for different new 3subsystems is, however, placing
demands on the availlable stowage space adjacent to the

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

30 As described in DE 82 15 019 Ul, control and display
units or consoles are known from the civil wvehicle
field, which <contain a control computer with a
processcr and main memory as well as sensors for
obtaining information from the environment. The control

35 conscle 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



processor and main nenory as well as sensors for obtaining information from
t-he environnent. The control 35 console in DE 92 15 019 Ul has two screens

with associated keypads. A nmap can be di splayed on _one, screen while a
sel ectabl e di"PI280WAPIRS4r oduced on NO?2007/ 10165FCT/E quc'fl'}l]qﬁiﬂﬁﬁ/ 001908

the other, of various sensor information itens fromthe surrounding area.
The invention is in this case based on the object of 5 inproving the

di ﬁpl ?ys ?—ﬂd ngs,nté:?&ér f 0&.% avéfgsga, ?hns?eagh'f@&hap@ht a&tea{sflwmﬁin clma)at
venl cl e. e 0D] ecC S achl eve Yy e reatures or patent clarm .
SRHRHTMANE

Advant ageous &r® contained in the 10 dependent clains. The
I nvention is based on the idea of conbining a plurality of display and

control devicgs, il 60npign nefulpednliar Lk aldbLional sHOSYRyeRR syeh that
e 15 display and control” devites "are fused W one anot her -~ and carry out
a plurali By ofmpeexdngt hbe Adirfiays t Bad et toks ndps spadeivess danpl e

no additionalpiPiidPrar | f USKda i e &Pt pd hevamyvEepgation data. In fact, this
data can be displayed on a central nonitor, which is 20 preferably a

conponent of the driver control box. in addition, there is no nonitor for
the rearward Tl obpett elbelathdaveds by therefestuseaceft lpesentanekain i mges
can |ikewi se pe dhgghayedeis' Ne batian: JOUILT . cLRELEXEHP! §,PY gfRAnS of a
picture-in-picture unctron. By way of exanple, pictograns can be

di spl ayedOon derengent o?labm@. substitute for the script

The invention 1s based on the 1idea 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 cone another
and carry out a plurality of tasks, thus avoiding the
need for more space. For example, no additional monitor
1s 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 is no monitor for the rearward and
battlefield camera o¢r cameras, osince these camera
images can likewise be displayed on the c¢entral
monitor, for example by means of a picture-in-picture
25 function. By way of example, pictograms can be
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 i1s preferably
installed in the driver controel box. Furthermore, the
control box has had digital interfaces added to it, for
example in orxder to transmit chassis data or else



field indicator for the chassis. A plurality of functional nonitoring
processes for specific systens can |ikew se be displayed on the sane
nonitor. Keys and 30 control elenments to control the displays etc. are, of
course, proviwtedad?iel€dhtrol box. Ia A devel opnerRCRAER2ADTMABHRGHN, a
| arger central nonitor than the nonitor which was previously included 35
separately at the driver's station is preferably installed in the driver
control box. Furthernore contr gl ad dlgétal.interfaces added
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testing, fault zation) , “canera | nages naV|gat|on data can be

di spl ayed on Mé RBWAGaCions dibangify R FAEPBYEEL oy FBe MM I

devel opnemt ofepdredinyesh i oHe bperexongl wodéhe engine speed and/or vehicle
speed, gear selected, etc. can be displayed on a preferably round LC
display on/in 10 the central steering yoke, independently of the nonitor.
This then replmces daeetopmenti orfal tiechimventioni edidmgegerplePartieul arly

for purposes ¢ %aﬁéne bed ‘irngﬂré‘}m@ergfdlvérsﬁéé‘&' oaeg%SIsmedtted S SO
possible to erat ot her splays in th Steerlnﬁg%fdjas 15 One maj or

advant age of ?%“sbﬂnﬁhFB}alﬁﬁceﬁtal?rfﬁérapﬁﬁé§ﬂﬂﬂ43 R R R oncept
in differnent vedi ckentkypes. sdiedeptitht i gokk | MddEERAEnt Dyt hefcongledpt, this

monitor. This then replaces the conventional mechanical
steering yoke. Particularly for purpcses relating to
ergenomic driver station design, it 1s also possible to
integrate other displays in the steering yoke.

15
One major advantage o¢f this modular concept 1s the
integration of a standard concept in different vehlcle
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
ploneer-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 1s provided for
the driver irrespective of what type of vehicle he dis
30 driving, offering inteqration of all functions and
displays. The capability for better ergonomic design of
the driver’s station is assisted hy reducing the number
of assemblies 1in the area of the driver’s station. A
larger monitor image allows the Jinformation to be
35 displayed more clearly, and the field of view on the
monitor and LC display 1s improved. The operational
capability of the «concept 1is improved Dby the
integration of additional electrical and digital



also results in the field of view being optim zed for 20 all the displays of
chassis data, ITS data for the pioneer-specific and recovery-specific

facilities, canera inages (driving in reverse, tool ch/a\n e, djagger
operation) aP 240HLQIGRP navigati on~dita di spl ayECT F'a&q%dé%i%f’%en
used on other control systens, 25 chassis data can now be transmtted with
nati on-specific systens. A standard control and display systemis provided

for the drivefedsffsdectbyre fadidsdddie 9 vahiddes henks nadf gHd Mg,
offering integration of all functions, and di sgl ays. The capability for
[ o]

better ergondftc® dedi Gt TR heCR IR} WYLt Fon i s assisted by reducing the

nunber of assenblies in the area of the driver's station. A larger nonitor
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el ectrical anchal g4 ahat20 FUFIPA6RAn e - gPCERSTHOMOLO08, iviad faces
for transm ssion of %gasm S ang nayi gat.i on at gb&o di fferent contr.ol
systens. The Eofftiept HONEVES rwi dEnetf aftd S%ar POREH! ‘Fhet‘ﬂa\ﬁcg‘gtqj(ﬁpajslﬂat a

di spl ay can hiispiypy esfedtiver]l e, inflormatiast, tihae chassipamalieuldspt ays can
be given priag] I.ce r 41—elq¥vev It p I_bl o]

addi ti onal | yof%]lgés/‘fﬁ% #S%t h%?r{gi nt or nat'i oﬁﬁtehaéa‘?lzg%gjfs ?cas%ral yga}rlelbeevant for

the drivéf TheSpiayefht PBnTeand o Be CPOPABSPIZAARI ByspRaredoPra Withpass
rose displ ayaghitdhe 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 eadditionally be displayed on the
monitor or on a script field display which can be
positiconed separately. The use of segments to display
speed is 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 1s 1likewlse known

25 from the civilian vehicle fleld, can be controlled
inter alia on the basis of the amblent 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,

33 :
Figure 2 shows display options on the display and
control system monitor,



nonitor, and a vehicle orientation display can be provided. Alternatives

are the direction of the conpass

and di splay of the distance to a waypoint.

‘15 As already nentioned, the data on the LC display can_alternatively or

addi tional |y W2 2007/ X91656n the noni CoP or on a sAGTAERZQAT/QRLINBY which
can be positioned separately. The use of segnents to display speed
known fromcivilian vehicle technol ogy where 20 the col or characteristics of

the individuap; Segarents areshsgd Bﬁepba\éisésl'bnqurs@tayrbpt}g%iné&@w@hi cle

speed. In the present case,

per segnent.
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| i kewi se known 25 fromthe civilian vehicle field, can be controll ed
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drawi ng, i5n which: Figure 1 Shbegratdfisprathandteeningl ysfet eandnd a
LC conbined display for the driver's station, 35 Figure 2 shows displ ay
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Figure 1 shows the newly designed concept of a common
display and control system 100 with the major
assemblies comprising the navigation unit 1 (if
desired) to which a GPS 2 can be added, chassis
electrical system 3, preferably a control box 4 with at
least one monitor 4.1, and a computer 5. This is
preferably a component of a control system within the
vehicle itself, sc that existing units in the wvehicle
can alsc be used. These assemblies are connected to the
control box 4 via electrical lines €é. A CAN bus or the
like, 1n 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
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 preferabkly communicates via the control box
4, in order to obtain the appropriate information.

Figures 2 and 3 show possible displays of function and
informaticn data for a driver, who 1s not illustrated
in any more detail, on the monitor 4.1. While Figure 2
characterizes the functional monitoring display,
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.
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Figure 5 shows a script field display as an alternative to the LC conbi ned
display. 10 Figure 1 shows the newy designed concept of a common display
and control zéétem 100 with the najor assenblies conprisi né:; t he navi gation
unit 1 (if i4@87/3016R4ch a CPS 2 caf be added, &pﬁé&?% OZ(R0190% 5
system 3, preferably a control box 4 with at 15 Ieast one nmonitor 4.1, and a
conputer 5. This is preferably a conponent of a control systemwthin the
vehicle itself, so that existing units in the vehicle can also be used.
These assenblies are con ected to the ntrol box_4 el ectrical Ilnes 6.
A CAN bus or Fﬁ%“% E k% oyV# &arFFEbPEr heddhy GH‘BQEW otoﬁ’ﬁ’&ﬁlhca
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i ndi cator 3igpf BRgments (4} gufse Zl‘—)hlf,sancb%e db¥plwaskedodn etxmnmlLec dtkel ay 7.

In this case, 1448¢ tdbsﬁle@he?mtﬁr cheraamé/vé‘omabc%ta%‘%g\ﬁo%ntd‘e Nt @y box 4,
in order to obtain t gap dﬁ gate |gpornat|0£1830 Fi'gures 2 and 3, show
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output in t he” rsplay in vari ous |s l'ays can be selected
etc. withH&hecasgged af mélkeyeéﬁété‘éﬁﬁﬂ-olp@‘f'%ﬁerﬂtss E@p@ditewe véat rehe

vehicle’s own power supply system. The appropriate data
1s also provided via the BUS 6 in this case.



box 4. WO 2007/101654 - 6 - PCTI ZP2007/ 001908 Figure 5 shows a script field
display 20, which can also be integrated in the control box 4 or steering
yoke S. In this case, the speed is displayed by neans 5 of segnents 21. In
this case, byWQa20@7/:Qb6Bee, the |ast thwo segment SGR/BPRROZ/003208
background, the four segnents 21.2 before thema yell ow one, and the nine
segnents 21.1 a green one. Furthernore, the known warning and display
fields 22 can be included. In this 10 case as well, electrical power is
supplied via the vehicle' s own power supply_system The appropriate data

Is al so provided via the BUS 6 in ERTE aﬁéﬁlwé 2007/ 101654 - 7 -

PCT/ 182007/ 001908 PATENT CLAIMS 1. A display and control system (1001 in
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di spl ay a %l ufati ay asfmbadi fvehenlef uheviog atd 1edst maneorcardtizel teox as

wel |~ as key apg/ Ofofonéroéirf{zéﬂﬁnSx?d(l%Q fosagii tghe NomaRE4P copnepti on of
the desired display on the nonitor (4.1). 2. The display .and control system
as clai med i nlBFaghated ShEESdferiTeTART & FHEPLI%t @mRIMAL Y off nodul ar
design. 15 3.diheedespl aynand ceonind! iafstraacasnclddredicbmsl aisnwdldr 2,

charact eri zed, | bl IR0 dERLLES AR (157 ek AdbAG LRyi o2t on

10 connection of the desired display on the monitor (4.1).

2. The display and control system as claimed in claim
1, characterized in that the system (100) is of modular
design.
15
3. The display and control system as claimed in claim
1l or 2, characterized in that, when desired, a GPS (2)
can be added to a navigation unit (1), and a chassis
electrical system (3) and at least one computer (5) are
20 connected via electrical lines (6) te the ccontrol box
(4).

4, The display and control system as claimed in one
of claims 1 te 3, characterized in that an LC display

25 (7) is included in the steering yoke (8), on which
vehicle-specific data such as the vehicle apeed (10),
engine speed (l1ll), dipped light, left indicator light
(12) ete. can be displayed, with the display (7)
communicating with the control box (4).

30
5. The display and control system as claimed in one
of claims 1 to 4, characterized in that a script field
display (20) can alsc be integrated on the control box
(4) or steering yoke (8).

35

6. The display and control system as claimed in claim
5, characterized in that the speed can be displayed by
means of segments (21),



el ectrical system (3) and at | east one conputer (5) are 20 connected via
electrical lines (6) to the control box (4). 4. The display and control
"systemas clained in one of clains 1 to 3, characterized in that an LC

di splay 25 ®WD) 2007/101654 in the steeréng yoke (8PCTI/EPRAGIOT001908

vehi cl e-specific data such as the vehicle speed (10), engine speed (11),

di pped light, left indicator light (12) etc. can be displayed, with the
display (7) comrunicating with the control box (4). 30 5. The display and
control systemas clained in one of clains 1 to 4, characterized in that a
script field7.di sfhey dizplayrend seoneroht 2y terndadncindmedninoicliadm (4) or
steering yoke (8. 85 6cndPRcebepbay ang GON¢ OlySystRin ahd! dipgdalyn claim
5, characterized jn that the speed can be displayed by  neans of segnents
(21). WD 20076 H65422)B carp®l ARPdA%1908 * 7. The display and control
systemas claimed in claim 5 or 6, characterized in that warning and
display fields (22) can be included.





