Met hod and device for controlling a nobile ground working device The
present invention relates to a nethod and device for controlling a nobile
ground wor ki ng device such as a trailing suction hopper dredger, bulldozer
or grass mower with collecting box, The invention |likew se relates to a

per T or m t RACHERBA Jevise FrgaRtaRE Artpie ot Gpag WDk i, *Gapt ed to run

such a conmputer program Taken as exanple for the pur pose of elucidating
the invention is a ground mass with a 10determ ned hei g rofile. Use can
be made oflhg mpntd@‘z@ﬁwnﬁel@tﬁa&atnsthpérﬁaﬁifle‘é%@gucw&ﬂb%% mo ilg §URE gr ound

mass. Suc viﬁkﬁr %Oi?%%’c'h@s 9 aﬂ%’%ﬁl@tléf hﬁg)rs& ?ﬁg !g&dbﬁlmo%}% er BtHAN

oper at or, & operat term manner e ground is
provi ded \Motlébtfrn@ebodethenﬁdermroﬁfhkle@;selrelamt hex cormpuier pnbgnain dommslrtghe bul | dozer
for instance will take, at which speed th | doze era e and/ or
whi ch hei gﬁ?grﬁlﬁénsi%il%&écob]ﬂa‘ﬂ%a B‘HPP‘HBYZ@F At e%ﬁl?ﬂywé‘i mé{e i ned

positlon. rbhicthd 4 cfifipRBRRGS Hté%tsuehaesﬁghfepp&%%@tor will make whol Iy

different ' 0| ces n ano er oper at or erein groat differences in
efficiency WI I'l result The drawback of the known method is therefore that

it has a rel ativel 0 fficienc i l.ar _probl em occurs in the use.
of a gr aséleahfﬁ%\éﬁ’ M%@&WW‘)S&S’%F@@F@H E’Iﬁknv%ﬁ@éﬁ %grpﬂ%é:WB%W 4ss is
col l egphed de&nhhﬁd%eig&lﬁﬁ%ﬁ[w da,@%an BOghathisr £ wihildog theeddr Rk Agtred
subsequently he enptied at a discharge |location in the garden set aside for

this purpasefilelte thn@mtmdbeasae%uqhatgreundwommﬁc@tlwor&mlwm rwss mower

could optim ze the route she ,travel s d the.se 0, chi ne
(el ght "o tHEr b SubhEr s ar dirP5ud AT B B MBI HOEe e s
foll owed vhihl is Pﬁfvi(fed&ﬂﬁh ®Bdssiald roEledinstharngrdd warhirene thattwilldbrertihie
col I ecting box of the grass nower just becones full as the discharge

| ocati on |1§St&@ﬁdﬁ5dakeaﬁdv@éh sied éhe ulldezergnopaiies ander gylienbright the ravel 1 ng
W th flgl ! t]tf? OWtﬁeh&H@O r%ﬁ o%@ wor Kehg dgégtﬂgséloﬁsl%w@ﬁsﬁe gﬁﬁ%nﬁ’?fﬁﬁaa met hod

fbr contro roun i'’ce, such as track-type
tractor. Apecuﬁé epﬁrataﬂdnldﬁ'ﬁké =Y 10):4 tlfffelmﬂehmoés thie anehegpeprof wheemf t he

ground are corrpar ed by a _conputer a uppl enent th inf tion
relating t@eatHeiEenceem clgesney WHl’i?qu ﬁ@ tcﬁ%‘@?at‘} ?%ng@wblévﬁﬁ?ggr esenting
the di ffertﬁé}%ﬁx?&tai"ﬁﬁﬁ's&{E‘?atﬁ)gpflg@tefﬁagnﬁ’?s' red site nodel are supplied to

automati c nachi ne contro operati o

20 A similar problem occurs in the use of a grass mower provided with collecting box,
wherein the mown grass is collected in the collecting box, and the full collecting box
must subsequently be emptied at a discharge location in the garden set aside for this
purpose. It would be desirable if the operator of the grass mower could optimize the
route he/she travels and the setting of the machine (height of the blade, mowing width,

25  travel speed) so that a route is followed which starts and ends at the discharge location,
wherein the collecting box of the grass mower just becomes full as the discharge
location is reached, and so there is no “unproductive distance” (travelling with full box

without grass being mown).

30 US 5,631,658 discloses a method for controlling a mobile ground working device, such
as a track-type tractor. A current and desired site model of the height profile of the
ground are compared by a computer and supplemented with information relating to the
current position of the tractor. The signals representing the difference between the

current and desired site model are supplied to automatic machine controls for operation



of the tractor. Electrohydraulic controls can provide an operator assist to
mnimze machine work and Iimt the nan@al control. ii the operator's
proposed action would, for exanple, overload the nmachine." US 5, 964, 29S
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20 means of a dredging vessel such as a trailing suction hopper dredger. A trailing suction
hopper dredger comprises a drag head attached to a drag pipe and having an adjustable
visor provided with teeth. During navigation the drag head is dragged underwater over
the bottom, wherein soil is loosened through the action of the teeth and is suctioned
away via a suction conduit to a well present on the trailing suction hopper dredger.

25  Such a trailing suction hopper dredger has a limited load capacity and, because of the
dimensions thereof, is not easy to manoeuvre. The ground for working (dredging)
moreover lies underwater, which does not make matters any simpler. The operator of
the trailing suction hopper dredger (the helmsman of the dredging vessel or the operator
(or automatic control) of the suction pipe of the dredging vessel) has the task of

30  determining the route of the trailing suction hopper dredger, wherein a large number of
variables must be taken into account such as the navigating speed and navigating
direction, the setting of the drag head (position of the visor, suction capacity and other

parameters).



3 The present iention has tor its object to provide a nethod and device for
controlling a nobile ground working device, such as a trailing suction
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20  Using the invented method ground can be worked with an increased efticiency

compared to the known method.

A preferred embodiment of the method according to the invention is characterized in
that calculation of the control comprises of at least calculating the route of the ground
25  working device. If ground is for instance being excavated with a trailing suction hopper
dredger, the trailing suction hopper dredger, and in particular the drag head thereof, will
then follow a path according to the present embodiment variant which complies with a
minimum value of the optimum criterion. Such an optimum criterion can for instance
include the overall dredging time, whereby using the invented method the fastest route
30 is obtained, or the overall length of the route, whereby using the invented method the
shortest route is therefore obtained. It is however also possible to select as optimum
criterion the avoidance of track formation. Tracks can be formed to the sides of the
trailing suction hopper dredger in that soil is pushed sideways by the drag head. Local

shallows are hereby created which in the known method are removed afterward in



criterion the avoidance of track formation. Tracks can be fanmed to the
sides of the trailing suction hopper drédger in that soil is pushed
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Modelling (DTM) .

Yet another embodiment of the method according to the invention is characterized in
that the current position of the ground working device is determined by a GPS system.
25  Such a GPS system, particularly for dredging vessels, is per se known and also referred

to with the term Dynamic Positioning/Dynamic Tracking (DPDT) system.

A further preferred embodiment of the method according to the invention has the
feature that the information relating to the current state of the ground working device

30  comprises the working depth and width.

A further preferred embodiment of the method according to the invention has the
feature that the information relating to the current state of the ground working device

comprises the quantity of worked ground.



The met hod according to the invention is particularly suitable for
controlling a dredging vessel, a bulldozer or a grass nower, and preferably
atrailing suction hopper dredger. The-invention likewise relates to a
device for controlling a nobile ground working device, The device according
to the invention conprises a central conputer which is connected via a
digital network to the wound worki ng device and which is adapted to perform
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t he cggputer as a function of the changes recorded 30by the instrunents,
Accordirng to the invention the conputer calculation takes into

The computer is loaded for this purpose according to the invention with a computer
program which comprises program instructions for performing the method. The
advantages of such a device have already been elucidated with reference to the above
discussed method and will not be repeated here. The device according to the invention

20  collects the information via the digital network in the form of incoming signals which
come from instruments, such as a GPS system, a DTM or a DPDT system, incorporated
in the network as discussed above. These signals are processed as described below in
the present application, after which the device transmits control signals via the digital
network to the ground working device for the purpose of controlling this latter, or

25  wherein information is shown on a digital screen, on the basis of which an operator of
the ground working device carries out control thereof. The computer calculates the
control, which preferably comprises at least that route of the ground working device
which minimizes the optimum criterion (the ‘optimum’ route). The thus calculated
control is continuously adjusted by the computer as a function of the changes recorded

30 by the instruments. According to the invention the computer calculation takes into
account, among other factors, the position, the processing rate and the technical
possibilities of the trailing suction hopper dredger or bulldozer, and this preferably

controls a trailing suction hopper dredger or bulldozer by modifying for instance the



account, anong other factors, the position, the processing rate and the
techni cal possibilities of the trailing6suction hopper dredger or
bul | dozer, and this preferably controls a trailing suction hopper dredger
or bull dozer by nodifying for instance the 6 position of the visor, the
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fed- back sfogadrasling suclen kRt di§f&fmat i on 5 and processed i nformation 6.
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the bin closure

Referring to figure 1, a possible embodiment is shown of a device for controlling a

mobile ground working device such as a trailing suction hopper dredger. The device

20  comprises a computer (CPU) which performs optimizing calculations on the basis of
online process information in the form of incoming signals 1 and design data 2, wherein

the calculation results in output signals 3, fed-back signals 4, fed-back information 5

and processed information 6.

25  Typical online process information in the form of incoming signals 1 comprises, but is
not limited to, the current position of the trailing suction hopper dredger in the form of
GPS coordinates, the depth of the drag head (see also figure 3), the position of the visor
of the drag head, the status of components of the trailing suction hopper dredger, such
as for instance the situation of the suction pump (on/off), the situation of the bin closure

30  (open/closed), the volume of the bin, tidal information, the current state of the bottom in
the form of sounding data and other desired process information. Fixed process
information comprises the specific characteristics of the trailing suction hopper dredger,

such as for instance the power available.



30(open/ dosed), the volune of the bin, tidal information, the current state
or the bottomin the form of sounding data and ot her desired process

i nformation. Fi xed process infornation7bonprises the specific
characteristics of the trailing suction hopper dredger, such as for
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Typi cal out put signals 3 conprise, hut are not limted to, the control of

t he vi sor teferappes. dr ag head. Typi cal processed (or output) information 6
conprises, but is not [imted to, the cal cul ated navigation route of the
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hei ght prdk?gbﬁ%ﬁ the ground. This information forns part of the online
process information. Finally, typical fed-back signals 4 conprise,
but are not Iimted to, dynam c tracking, dynam c positioning (DPDT)
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soundi ng datmas pasoiing pnlbee rrpersh dde@eitibal ow. The sounding data 30relate to
hei ght, .i nf ormati on nmade avail able to the operator of the dredging vessel in
t he f&§n1of contour lines or a colour pattern (or in any other appropriate
manner). Finally, typical fed-back signals 4 comprise, but are not limited to, dynamic tracking,

dynamic positioning (DPDT) signals and signals which, if desired, control the automatic

dredging control.

20  Using the device a trailing suction hopper dredger is for instance controlled, this such
that it will follow the route which, in the shortest time and consuming the least power,
excavates a maximum quantity of soil (in other words, produces the maximum

efficiency).

25  Referring to figure 2, a top view is shown of sounding data which serve as basic
information about the zone for dredging. The sounding data are visualized digitally as
according to figure 2 in the form of a so-called digital terrain modelling (DTM) on a
screen available to the operator of the trailing suction hopper dredger. Volumes can be
calculated using the sounding data, as will be elucidated below. The sounding data

30 relate to height information made available to the operator of the dredging vessel in the

form of contour lines or a colour pattern (or in any other appropriate manner).



According to the invention an optimumcriterion is set prior to the ground
working. in the present exenplary enbodBrment this is the delivery of a

hori zontal ground profile with the greatest efficiency. Specified belowis
a possible method for calculating the control, in this case the route, of

t he groundArEPIiNggo des/inyention aniopfigugp@Hergiels setaarior #ythe geaund wasigs el

dredger, a 1 i j -1-Qny J S.9:00L 11 A (figure
3) of the %}}e\éﬁrpﬁl%ﬁtgé%%(??? % ﬁg%g%%{eérnt glﬁgelggleér&gglﬁ]&ggqaéﬁgg%%lg?d}ggggéga cutting
wi dt h B andvith tbeigtentest edidgg@edcyD. The nonentary cutting depth is obtained from
the incom ng signals. The area of renoved soil is equal to the product of B
X D. The sounding data fromthe DITMinformation is subdivided as accordi ng
to figuse 4,bnh& RelbWiPEpoRIb1d ﬁl@ﬂiﬁ%&%ﬁ(ﬁloﬂfa%g hiRsScohdof oh by caWbinehodte
defined relative to an X-Y 15coordi nate system In the given exanple die

t r ansver seopthefaréuad wiarking devige snllss aaseitlzd trailipesyséind hepheadtedget attwaicklr aggi ng
direction gf the traili.ng.suction, hopper dredger, although this is not
essential . (i?ﬁlﬂm%f%tﬁn? lsé}"inﬁgﬁe%s the internedi ate di stance between two
successive transverse profiles 11-16. The conmputer then cal culates via the
DiMinformation in how many novenments (passages) per unit step the ground

can be 20 Pemphed 10i(Aizeé) ehtisdiapiisusiawiprner &g san Be eheeackuiivBépy éf ar eas
B x D per of i e f ' : i Qn. | wn for
tr ansvey se AR FFARPRE! hitfng dath, DEFHE boBleshll Sl SPicBRuA ROIRTY ¢
passages ( ghawroraag signalwi THe diea=2f redooed bl ipequap asthe ptodubiofd a®.head. A pass
of the drag head is shown schematically in figure 4 as a rectangle with
area B x D. This rectangle also represents the area of the ground 25renoved

by one dragnhbeqfhd 89om BePBTM in%hr%}ioﬁ h s%b@i&?%rgqg?f\coﬁﬁﬁ bt e 4N- @

nunber of cal cul ated passages of the ag head transverse profiles.
The DTM i nfrde patinber dfgranswerde pofakry 1t omite mthech 4ro defueedfrelativofo aa Xt ri x (or

ot her able form, wherein the position of each trix block s .defined by
S0the boor BOHHCRE 3K Ihe eiva eEREva e RPHTE BPBER ! LARaUE SIRAETY x bl ock
conpri ses bé\ﬁeﬁﬂim}ﬁ{y Mth_@@x%@%ﬂ@iﬁ&fztidﬂ’tﬁ"tﬂéﬁﬂliﬁ%@&bti@ﬁ%@ dyedp@r, Obt ai n t he
desired hei g e present case a horizontal profile at a

t profile (int
detelini neﬂm@i@gﬁﬂé&iisd@p?ﬁymiw@ﬂﬁmés difingd ehthe ingrmediaty distnesbetiveert i gur e
5. 91n tp‘% ?&g?ss{{/%gﬁ%ve%% p'r(f)ﬁltesh 1 -'Tg.t’fﬂexco\ﬁl'el)rll?er%e%tcra%%}atéglv?anfhe IBJItMt hen in

t hree di nensi on
information in how many movements (passages) per unit step the ground can be

20  removed. In the embodiment shown here this is the number of areas B x D per
transverse profile. The result of this calculation is shown for transverse profile 13 at the
top of figure 4, and comprises a number of passages (shown as nx, withn=2, 3 or 4)
per pass of the drag head. A pass of the drag head is shown schematically in figure 4 as
a rectangle with area B x D. This rectangle also represents the area of the ground

25  removed by one drag head passage.

Repetition of this procedure results in a number of calculated passages of the drag head
for all transverse profiles. The DTM information is in this way converted to the form of
a matrix (or other usable form), wherein the position of each matrix block is defined by
30 the coordinates (X,Y) of the relevant matrix block, and this matrix block comprises the
number of passages of the drag head necessary to obtain the desired height profile (in
the present case a horizontal profile at a determined desired depth). An example of such

a matrix is shown in figure 5.



conputer calculates in a followi ng step an opti numroute over the matrix
(shown in figure 5 as a curved line with arrow indicating the forward
direction of the drag head). This optimumroute is determ ned by maxi m zi ng
the optinumcriterion, in the present exanple the efficiency. This
efficiency -, and therefor. I . ' t e siodeRgNds on a
nunber ofX?H%ﬁ?gﬁ§?§m6bsé?%%dE%P%Eﬁ?ﬁ%hﬁﬁi?%gﬂ%%pg?ggﬁhg?gégﬁyo %scussed
above. Typbaahter sftitlatdaine ©olopingaet hieodepirh rafte bhe thk mgtrhxgalchwit ine posi ti on
of the visor, the dredgjng status,. %he_re d?ut of ..t he aubg ti%ﬁqiedging
control addusfs ihec irg ¥t ATaWdN GGt Gt hH [ WL i e e h e ggV% &r el ati on,
bet ween t Rg; ef f G IR Pt A€ BPtiRG A& A JH, Nede esent
theoreticgﬁnﬁé%ﬁﬁggﬂg¥e%Q%g%?ﬁgﬁggﬁﬁy,mand?%heBﬁanner in ﬁhiqﬁgtﬁ?; t akes
pl ace bs pemmpk tkaeffmichoy. {Thés skiclehed- pettsemfore als@theapprubyped atienvat gorithmi s
applied for the purpose of determ njng he extrene val ue (mni maxi mum
of the oprWﬁﬁ¥% ?@QP?BHngﬁb }n‘ﬁgEPﬁ#ng“§$%n ?“@%?ﬂ %ﬁnﬁﬁ%giéare not
further  digelssedbfiRr SypillldnbRuiad SHMMES 1} debOURhSUL SRR Refioh S
passage which starts a{pp03| ion P and | eads via position to position R
Because atthpuisot itenir@gitmstanaghheadowt of dstastosnagicrraedding gingekand ¢fdaely

visited e ier, .a secon sage .of. the drag. head begi 1 i sition
R 20" Thi DYEak R o Sp B an R Y Bodrt Ionio8 TR o Rafo il BFe ' he
drag head ighit@h &n detieefhined of@idotetichll @6kndstonexfutitineial§f apbbs agasert equi r ed
is reduced by one and the optimumroute is redefined. The effect of the

al gor i t hmieafhidhethisgdes piace ésiarish KaowR tof BE Soied PIR-mat ri x represents a ki nd
of "tower", fromwhich the algorithm breaks off "blocks" with a
cross-sectional area equal to B x D, starting here at the top as a cutting
machi ne wouh @ptepriavé & gl tabplied foo tiegui e af gaeintihingftind ¢:ommeavatiet er m ned
pattern downward until no further "bl ocks" remain. The al gorithm ensures
here that (BENiHHRY PRETED) Of BEjOREBIHM OHPERK SUCh 2Rl EIHIrePd S KARVR ART | evel

or oneg:l ey [e. | ed. The algorithmcal cul ates the opti mumroute
her e. Ei‘?hi sa?%mn{)tl%gféeﬁgi#%ﬁse&%ggf he "shortest route". The algorithmis simlar

here to algorithnms used in route planners for vehicles, and which determ ne

10 Each ¢ THe PR Gl este pABNRE S er HSHet SRR PP TR ok PRe
I nformatiap, Fé‘srilttiéﬂ 8 thBbditidn R! BekubSatrPoditibh @hwidtdy 1@ rd-eitBisRihgrirunber  of
C

passages, Wwh inprinciple is one I'ess than the previous nunber of
passages (block dlwady mpltebtarfior aseiond ahsagael tbaliragihead Begnssa s sesitieeRt o

whol |y recal.cul ate the information inn fri l.ock.,i e wth the
f or egéongcﬁql? %@?ﬁ)ﬁ%m RRAEPR &torPé’\ﬁﬁlt%&t ar‘il%i ﬁ?%?rhg%cl%c} Hﬁ? s r%rz?gnclge%é gﬁ{r%gﬁ ‘hg depth
of the dragihemctdiandriQbRk, MenarBtesSabitesdleqiivsd tiretuced By bgadridthe speed,
...) are taken into account on th.e basis of know edge of the excavation
princi pl e @finzungrawge eedbfiinthe opti mum route for navigation is visualized on
a screen and can serve as input for 10the crew nenber or for the DPDT
system |Individual characteristics of a vessel, such as

The effect of the algorithm can be loosely described as follows. The matrix represents a

25  kind of “tower”, from which the algorithm breaks off “blocks” with a cross-sectional
area equal to B x D, starting here at the top as a cutting machine would do. Via the
optimum route the algorithm follows a determined pattern downward until no further
“blocks” remain. The algorithm ensures here that as many mutually adjacent “blocks”
as possible at the same level or one level lower are included. The algorithm calculates

30  the optimum route here. This will generally be the “shortest route”. The algorithm is
similar here to algorithms used in route planners for vehicles, and which determine the

shortest route between a place of departure and a final destination.



for instance the tightest bend the trailing suction hopper dredger can
take, are used as boundary condition inl@he calculation of the optinmm
route. it is also possible to take account of other boundary conditions. it

is thus possibl.e for instance to aimto i.nc]ude many. strai.ght navigation
l'i nes asppg:égl? Birg ﬂ?"“ndrflﬁge P Potif EeTgHER m@?ﬁg’iﬁ%‘ttﬂ%ﬁ%ﬁlwg%‘ﬁ ght)
bui I ds. Wianbepldsk & Rod8bNGitASROthAl el nHhSIYr P AMSt whlh &1 pdldip DS

interrupted and the drag pipe raised in order to ensure that it does not
cone to |ienglvdethan e ptedde mgnbesof phssages inats smoplestdvrn vHeldudatioapwdisf r om

t he dredging vessel. T rogramm.ng. cede .ensures that .the matrix i.

r epeat ed?yaggé’g?%@e\yﬁ WE&P& “'%8‘?16%%43%"‘%%{?7}&88?55&?‘86{ htio%linfcf%&?}’ﬁf twl'l@ul arly
i mpor t ant  whedrdgbgtprdkipld) 9/hetisit hen dBRRREbrstRATRIM 2R sSus@id dhh eckhby an
operator. Although this latter wi|l attenpt to follow as accurately as
possi bl e tﬁ@gdw@q? Aitho ther RagarefPis ViaeTerpsBipnt Pryigading apesel; - herevighen irfot ~ al way's

be success ]:al ouhporfjt%ie B9sis f @%lé%e%qmcﬁﬁgéaﬁ%g ﬁpgﬁﬁi(} &3 d%g)lﬁe%gt , other

shi ppi ng or because the optinmumToute, has a egree ifficulty. The
optim zation algorithmis preferably adapted such that a m ni num nunber of
passages oé_ t he .drag he%d t ake place over matrix bl ocks 25whi ch have

al ready beéhe pdnpRFoR oA gRtiQR FHESUahAEOLT $EERNANE S8R SRR pERRM) by t he

8 roaty o P otSr ) t
rag bead. NG indddiRr F@kk&%Pﬁ@?yﬁ%ﬁﬁ@&gﬁ&aﬁ Bdka ﬁcwﬁa;ﬁg@ guéhg§ mos

finished as many nutual |y adj acen as possible are broken f and
no i nt er r ufiriiovisnce ¢loaighitest esithe hreilihglsodios hopB@Alredesugin thke ackawsed es and

t hod ding to.the.i i on. h b d i bed above.with ref
Lo oo o e B Rt in B Pl BloR 3t s BBl R dtin R0 Bt kSt on
hopper dr edggunt dfthcs BBBrRAEY SsdRiRisCRIS they dsﬁﬁteqepﬁlséaﬁc@@%?e&mcme

di splacing ground with a bulldozer. In such an enbodi nent of the invention
t he hei ght apmaphgraight mpnigateudylencsfas phwsitbein the gptimpmadetciasd thsfeuestd, and t he

posi ti o] X Lt . determnpatiqn. Qther.th atrail
Pag subti ool BN ASAE, WHesRB T B ERbE b s Bne B i Mbepushos ¢ he
soi | bef or stértupastthreiaheldwplpgasised in drdéadngire @M dbéthdt tome to fi©findeAst ance

a horizontally flat height profile has to be_deljvered, the optinumroute
is then dErPAZRGVSHRERT deratob BIONE fagx far s Bem thy drepgngnesse. dhacussed

W1 ar o PR ATR ol MRS ACIBaHd, Rbelif LRBIE: WRARR: MR X Bl ocks

navigated route. This is particularly important when the trailing suction hopper dredger

20  is controlled by an operator. Although this latter will attempt to follow as accurately as
possible the optimum route calculated by the computer, he will not always be successful
in doing so due to chance causes such as current, other shipping or because the optimum
route has a high degree of difficulty. The optimization algorithm is preferably adapted
such that a minimum number of passages of the drag head take place over matrix blocks

25  which have already been visited (in other words, have already been deepened) by the
drag head. One of the implications hereof is that when the zone is almost finished as
many mutually adjacent “blocks” as possible are broken off and no interruptions occur

between the “blocks™.

30  Although the device and method according to the invention have been described above
with reference to an exemplary application relating to dredging with a trailing suction
hopper dredger, the same principle can for instance be applied for displacing ground
with a bulldozer. In such an embodiment of the invention the height of the cutting edge

of the bulldozer blade is measured, and the position of the bulldozer by position



bul | dozer follows the route because soil has to deposited in such blocks in
order to be able to achieve the final flat level. 12 Cains 1. Method fix
controlling a nobile ground working deVlce, characterized in that it
conprises at least the follow ng steps, proceeding under the control of a

central 5conputer. vi ital. network, of: A pr tting an
crlterlond°§’“E@F?%é$PHdpﬂﬁTHW %?8ﬁ“W5F@P?ﬁb“#ﬁ 'ﬁEﬁQUF?gﬁ ﬂ@?@é%cof t he
ground; Cypgel [Ju@ﬁ&' tRYsdiNb Q6 @at 4ol @M dend ihRediNg rGHEFiRMN . Bif@ti@stfcet he
around working device, including at l'east its position; 10 D) calculating
t he cont r alhoofonthléy Qatdwndlt worité hey tddeidebveed. Wi ahinge rope istien criterion is
m nimzed,, where ich the

|
gr ound V\/Otﬂf('i Hamagw%]hl?ﬁt LélLlE Bmgl&/@:pzke{)lf 8 e(?vuﬁ 68('(?:%6{'8 o {]ﬁ\c hg L€ < Esalle " ote of

the greundat@ adidesi bethesh@ates@hic hﬂﬁ‘l*@iﬁl@b&&dﬁli&ﬂdf (o] lli.hﬁ‘s(gﬁlo.lilnd} asoliki ng
device |l oads soil, and the op tlnun1cr|ter|on rel ates 15to the dlstance over

whi ch t he b Wdlorishbe wetd lacedqﬂvagutl dape i deppacedn pyrh-Fegks ispreelohs

di schar ge f 2. Method as clained in claiml,
characterﬁ%ggglU?Pﬁ‘mbhlﬂﬁhk?qggn of the contro



conprises of at |east calculating the route of the ground working device.
3.Method as clainmed in claiml or 2, characterized in that the information
relating to the current state of the ground conprises the height prono of
the ground. 4. Method as clained in claim.3, characterized in that the

i nfor mat i oflaimisating to 25the height profile of the ground is visualized
digitally for the operator of the ground working device. 5.Mthod as
claimed in any of the foregoing clains, characterized in that the current

posi tion of. t heMptieuder vatiollng davbiteerotnd@bainE MLttebyhadacdkdtSeg ysthem 30
6. Method as clained in an% of the foregoing clains, characterized in that
t he i nfor ngRFSeP 81 lspst thy foBoving stapsrepeccdingraderithe prntipl efimeeniit ki ng devi ce,

conpri ses &Ar;hgpdgﬁr‘}% quggﬁpﬁélwéﬂ@ow dth. 13 7.Method as clained in any of

t he foregol al ns, aracterized in that the information relating to the
current sta)e wphsdtties gr quimimoritering; devi ce conprises the quantity of worked
around. 58,0t hod gs clhaied in any of the foregeing clgims, characteri zed
C)  collecting information relating to the current state of the ground working device,
including at least its position;
10 D) calculating the control of the ground working device at which the optimum
criterion is minimized,
wherein the optimum criterion relates to the route which the ground working device has
to cover in order to convert the current state of the ground to a desired state of the
ground; and/or the ground working device loads soil, and the optimum criterion relates

15 to the distance over which the ground working device has to be displaced in full state to

a discharge location for the load.

2. Method as claimed in claim 1, characterized in that calculation of the control
comprises of at least calculating the route of the ground working device.

20
3. Method as claimed in claim 1 or 2, characterized in that the information relating

to the current state of the ground comprises the height profile of the ground.

4. Method as claimed in claim 3, characterized in that the information relating to
25  the height profile of the ground is visualized digitally for the operator of the ground

working device.

5. Method as claimed in any of the foregoing claims, characterized in that the
current position of the ground working device is determined by a GPS system.

30
6.  Method as claimed in any of the foregoing claims, characterized in that the
information relating to the current state of the ground working device comprises the

working depth and width.



ground wor ki ng device conprises a dredging vessel, a bulldozer or a grass
mower. 9. Method as clainmed in claim8, characterized in that the ground
wor ki ng device conprises a trailing sutiion hopper dredger. 10 | a Conputer
program whi ch conprises programinstructions for Iaving a conputer perform

the nethod as clainmed in any of the clains 1- ut er program
as cl ai med-i n N¢thpdasigaimerdp agy ‘éfgtfﬂﬁg&eg%ng ﬁ]étmﬁ ﬁBa%FﬁSlﬁgr‘n g@ﬁﬂb gr gm igs

arranged ope.a,pt Sﬂeﬁﬂh ?@{h'é'cﬁfrentjs?a’te(q)c g&&lﬁldw&%@%ﬁée EdraphriRd ten claim

10, characterize t he conputer | east partially stored. in a

conput er npmnmyofaﬁﬂ&dgamm&ner adapted to run a conputer program as
clainmed in any of the clains 10-1

5 8. Method as claimed in any of the foregoing claims, characterized in that the

ground working device comprises a dredging vessel, a bulldozer or a grass mower.

9.  Method as claimed in claim 8, characterized in that the ground working device
comprises a trailing suction hopper dredger.

10
10. Computer program which comprises program instructions for having a computer

perform the method as claimed in any of the claims 1-9.

11. Computer program as claimed in claim 10, characterized in that the computer

15  program is arranged on a physical carrier.

12. Computer program as claimed in claim 10, characterized in that the computer

program is at least partially stored in a computer memory.

20 13. Computer adapted to run a computer program as claimed in any of the claims 10-1



