WO 2007/ 101654 PCT/ EP2007/ 001908 DESCRI PTI ON Di spl ay and oper at or

confruni cation system 5 The invention relates to a display and control
concept, in the formof a nodular unit, in particular for conbat vehicles,
which may in e arnored. 10 Conbat vehi & ra
steered by mﬁ%@/lﬁlﬁé{) or else indirect dri verb\%&g?v@rogjrz/{br?g%@ghi cle.
An arnored vehicle such as this is disclosed in DE 196 42 386 C. The
requirenents for the displays and controls for the driver are al so
continuously becom ng 15 nore stringent for conbat vehicles, under the

i nfluence of nodern technol ogi es. gﬁgcﬁggfﬁoﬁvailable in the driver area
is, however, nore than the space require or this purpose. For exanple,
anong other factors, there is a requirenment for integration of a control
and 20 navi g4 O Y SrfiNdgbr L €6 & Shaikth So ot S Pee Rl € to additional Iy
provide the driver 'with navigation data. Integration of a plurality of

di splay afd control units for different new subsystems is, however, placing
demands on t hg avalabl &St anBgee spaseaadiapeal hadt ken2%odr idegiceptst ation
and is furthernore preventin conpliance wth the general ergononic
requirenents,lnsﬁﬁﬁ1QEFTH?@eg W@SggﬁéeHBHF'pFBtBéFFéﬁu EGuifremaPat etc. 30

As described ¢dhilH &2 ¥hiklD dly Longsobranca e Mayarmdités. or consol es are
known fromthe civil vehicle field, which contain a control conmputer with a

10 Combat vehicles are 1in general steered by means 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
controls for the driver are also continuously becoming
15 more stringent for combat vehicles, under the influence
of modern technologies. The space available in the
driver area 1s, however, more than the space required
for this purpose. For example, among other factors,
there is a reguirement 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 reqguirements,
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 c¢ivil wvehicle
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



processor and main nenmory as well as sensors for obtaining information from
the environnent. The control 35 console in DE 92 15 019 Ul has two screens
with associated keypads. A nmap can be di spl ayed on one screen, while a

sel ect abl e dlﬁﬁﬁowggggr oduced on V\022007/ 10165 ﬁPZdD C/ 29(5(237/ 001908
)

t he ot her, information”itens fron1t surr ng ar ea.
The invention is in this case based on the object of 5 inproving the
di spl ays and controls for a driver, in particular of an arnored conbat

vehicle. The iohd esthés, ashi evedoby kbasbeatiwresmak ipat eflen@l &¥m khe

Advant ageous enbodi nents are contained in the 10 dependent clains. The

i nvention is BESEH YT The?T82a of combining a plurality of display and
control devices which are required for the additional subsystems such that
the 15 di spl hand con%rol deV|cest@E9 fa;gg tthQﬁ a.‘_S theg and Larry out
a plurality o T askEEERUE avoi ing t need f8r “note pace. ]&SF exanple

no additi ﬁnallnm\tmg mseus@dspbam S|alnaiy ¢dret mals gdbirora ddtravekn fiact, this

data can be $¥gay.ﬂapql§ %£ﬁ rggrggﬁg m@égbci§h20 preferably a

conponent of river con |t|on ere is no nonitor for
the rearward and battlefleld canmera or caneras, since these canera imnmages

can "ke“‘Se'ﬁ%adbégéé¥eqs0%éﬂyédéaﬂﬁfﬂth@n@éégﬁreE06f9¥%E@d% Qﬂjﬁﬁﬁns of a

picture-in-picture unction. By way of exanple, pictogranms can
di spl ayed on the AgHRPBAJASUS swsRatifientior 2k seppppined in e

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 1s 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 is ©preferably
installed in the driver control box. Furthermore, the
control box has had digital interfaces added to it, for

example in order to transmit chassis data or else



field indicator for the chassis. A plurality of functional nonitoring
processes for specific systens can |likew se be displayed on the sane
nonitor. Keys and 30 control elenents to control the displays etc. are, of

course, provigde trol box. devel opne

| ar ger centrﬁ%%ﬁl{% n the noni torgv\/ﬁi ch was %Fﬁ%iqw/bﬁg&@l@ed 35
separately at the driver's station is preferably installed in the driver
control box. Furthernore, the control box has had digital interfaces added

toit, for Q%%afﬁrdaa:llcrh OEld@.fa toot raanéahtr@haws&e@lat acphsselise v)é@.n%%w 101654
- 3 - PCT/EP2007/001908 navigatjon data to a control system Cha55|s

war ni ng i nf orERERAE 1T (4 br it O FiATt | FHHIC S abr MRt IR IRG onal
testing, faU|ﬂuﬂcQC1&3daZBtt@l@):lng(;arﬁl.ﬂ‘d MBQES] 1 A&l By gatam@madaﬁn@gcwl be

di spl ayed on the nonitor, ependi_ng .on the eratin In.a

evel oprent | NG B2PAUSKEPEn, ST0T  E2udie, St RBTSERG 8" s pBEd MATHOH vehi of o
speed, gearsﬁﬁpﬁndmhgeﬂm.thea@p@Eadis@lmq@@.on a preferably round LC
display on/in 10 the central steering yoke, independently of the nonitor.

This then replaces the conventional mechanical steering yoke. Particularly
for purposesZmEIatthV¢bOpmegbnanﬁctﬂeivrnvenwﬁ¢mu1(ﬁ@sigaxamplés alhso

passible 10 di:5al alecobhen dicpl s i thisstectbog Kakec s One ) or

advant age of t concept 1s't fegrafion of a standard ‘concept

in different q/aehukzer edisgpeged| ﬁnaédptrueéﬁrtablwrrgp@mélrrém dignlty cordept, this
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 is 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, 1if 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 1is
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 o©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 change, digger

operation) apd, if desi.red, navigation data displaysg, rticul arly when
used on othe%%bgﬁpFJﬁigﬁggbns, 25 chassig data can %8%/E§Z?P§&Q§¥P§§d W th
nati on-specific systens. A standard control and display systemis provided
for the driver irrespective of what type of vehicle he is 30 driving,

of fering integhatiraredf bl frunGidns i dESRIRYS 1 sThengapakiildattt ohor
better ergonom c design of the driver's station is assisted by reducing the
nunber of asédRblbiCesd Lt anre arc Pttt Y Hr$Wer' s station. A larger nonitor
imge allows the information to be 35 displayed nore clearly, and the field
of view on th nmoni tor. and LC display . is inproved. The operat.i onal

Capabi |1ty off Hene THRp(C TR Pt byeaBy SPHen KOG at [6R OF A 8nal
electricab anicdhtdi gitssgd1 A0 2807b:0kafpbresbed RETT IEP200/ 601908 sti, nttérf aces
for transm ssjan af CQQ si s,.an avigati n. data to diff.erent cont.rol

syst ens. Thec&?r?g’elﬁt canabedlvﬁp éned and nar r owed" fﬁelor%wygat?f)n V15%at a

di spl ay can bersappr 8swedewhi | 8f iis cedtscasppsthelechassiaslddatiandildyl ays can
be given priof:ity,. . or ¥ ers Hoyey it al p i,hl et
%ldqit%&}gy ¥E%?P8¥ i ¢ Eon LErpd paJ? i %%%qu%la(}lgvant for

additionally r information that I's particualar rel
the driver. THedavavitgatPon e adcavase 10hdi speyast inn ndate ofam &enpass

rose diSPbaY%4§ﬁ1§JEa 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 1s known from civilian vehicle technology where

20 the color characteristics of the individual segments
are used to provide information about the wvehicle
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 is likewise known

25 from the civilian 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,



nonitor, and a vehicle orientation display can be provided. Alternatives
are the direction of the conpass and display of the distance to a waypoint.
15 As already nentioned, the data on the LC display can alternatively or

addi tional ly _he di eqd pn the nonitop or on a sg¢Jj j i.splay which
can be posi?ﬁbﬁ&éﬂ%ﬁ@géhgly. The use o% segnent s &@#%ggzéifyikggﬁﬁis
known fromcivilian vehicle technol ogy where 20 the col or characteristics of
t he individual segnments are used to provide information about the vehicle

speed. In theipfesent case, NowaYoé 8X35Phee aispeayd o makWdtiich defined
per segnent. The brightness of this display can be dimred and, as is

| i kewi se known 25 from the c§3%3i%h VehieRl$P®i d, can be controlled inter
alia on the basis of the anbient brightness. The invention will be explained
in nore detail, usin one ex | ary_enbodi nent d wth reference to the 30
drawi ng, in WHi%HS %igure l.éﬁgk% aﬁﬁ?spFaynandigonfﬂﬁb%Q? e & 3 round
LC conbi ned di splay for the imtéeyestsd simttlom, sBEeFigyr goReshams di spl ay
options on the display and control systemnonitor, W) 2007/101654 - 5 -

PCT/ EP2007/ 001908 Figure 3 shows one possi bl e display of navigation data
on the nonitdtigwguire 4 showsowhe aoundrictcorbiendd diispllay s ntaggrated

In the steering yoke, and alternative to the LC combined display.

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 (if
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 wvehicle
can also be used. These assemblies are connected to the
control box 4 via electrical lines 6. A CAN bus or the

20 like, 1in particular, 1is 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 1light 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.



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 system 100 with the major assenblies conprising the navigation
unit 1 (if d) /4 ich a GPS 2 cap be added, geal
system 3, prgﬁirgg /161€¥%rol box 4 wth at 15 Ieaggqgﬁ?éggﬁﬂﬁﬁyiyl. 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 connected to the control box 4 via electrical lines 6.
A CAN bus orgihe 20 élk articul ar $ 4P ed faqr COHRUHICatIOH
bet ween the cdiplitter>5 S (Y%t] O TR E&? g *F Y spdei af P ebodidtent . t he

aimis to inalyde h@ h@tayﬁﬁﬂQW'anmjkhecsheebﬂnquoke 80erMa§mmﬁpeC|fic
data 25 such St hi peed 10, engin ee p ts | ef t
5% ¥§ t?ﬁlgureea Qhe geeg é&s I%Q?ﬁ Enge

i ndi cat or ht *1 4) can i Spl aye |splay 7.
In this célse oft hfeeglderstm ayl7 plref ehalsl yas@mmuny catgs ofi ackhwptoent rtdle box 4,

in order to %@I}& éﬁ%@lg éngl§gad§$ E#QH&EE Ztﬂ@djﬁﬁgg s not

possi bl e dIS ays |on an for mat i on driver
illustrated Sergrrmst&m?b %Ieb@ufloreontltlewé gorielokovy, enewvhidnd FLgar @ ine

characteri Ze%egﬁ%riftlémtz'loﬂm Ao L NGl Pl n33nfead gatdpn dalg,d s al so
output in the display in Figure” 3. The various displays can be selected

etc. with thévaraﬁldlgofartchedk%@l%dfé@ﬁ9§o|22e|%rﬁ% 1BCHHARRe donttivis

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.



box 4. WO 2007/101654 - 6 - PCT/ EP2007/001908 Figure 5 shows a script field
di splay 20, which can also be integrated in the control box 4 or steering
yoke 8. In this case, the speed is displayed by neans 5 of segnments 21. In

this case, bﬁﬁpg% of , .ex le, the l|ast two segnents 2%.3 have a _red
background, #e 408 10 nts 21.2 befofe them a yEFTRES997/894908e ni ne
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 also provided via the BUS 6 in this case. W 2007/101654 - 7 -

PCT/ EP2007/ 001908 PATENT CLAI M5 1PAZENT sGE3IM3nd control system (100) in
particular 5 for a conbat vehicle, having at |east one control box (4) for
a driver and_at Ieas%$one noni t or (4.1% integrated therein in order to

di splay a pl drality QFSPHRYf @PEhtCIUNTtt oA YARE™ nfldthat 1BnPa&td Sttléfs as

V\ﬁl I g as Kgy(f@&d{a)rc@mnaﬁolveeii@mt Stza(%)ﬁ)gfgt S_\#atsfcilzhicﬁ’tige aadngeomorb@&f:ti on of
t he desired display on the nonitor 1) : e display.and contr system
as claimed il atmt 12 chdrd&ler iPd i@F tt]rftaslheoé’fstg‘r?\%(l%@é) 1298 ool ar
design. 15 3.intherditepl ayhandioconhr alrdyst em ad spllaiymed phuebaitny bfor 2,

char act erized, i Lhal, YIED. 0581 Lot B Rlon CAce Added Lo gavication
unit (1), and a chassis
as key and/or control elements (13) for switching and

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) 1is of modular
design.
15
3. The display and control system as claimed in claim
1 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) to the control box

(4).

4, The display and control system as claimed in one
of claims 1 to 3, characterized in that an LC display
25 (7) is 1included in the steering yoke (8), on which
vehicle-specific data such as the vehicle speed (10),
engine speed (11), dipped 1light, 1left indicator 1light
(12) etc. 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 also 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
efectrical 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
display 25 (7) is included in the steering yoke (8), on which

vehi cl e- speciWQ 2ARTAL@LER4as the vehi cl 8 speed (10)BCT/AERRMRTAPREWF 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 field display (20) can also be integrated on the control box (4) or
steering yoke7 (8).TiS &éisgheydiaspl apndamdlcentsitem systemiased|ar nedhim cl ai m

5, characterized jn that .t d,_can .be displ S nts
(21). WD 200 1331]{3516’- %h-ar%%é%%%eo"?/ 013‘19%%97%%289593?% a‘&r:%s‘gg%??ol
system as cl af hebd$ n(2? ki pan5ber i6cluHadacterized in that warni ng and
display fields (22) can be incl uded.





