Met hod and d.vice 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 nmower with 5collecting box, The invention |ikew se relates to a
conput er program conprising programinstruutions for having a conputer

per f or m t hi¥le %mdfmi demige for ¢emirpBing wabilegrauad working dexics or adapted to run
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efficiency will result. The drawback of the known nethod is therefore that
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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
m nimze machine work and imt the marual control if the operator's
proposed action would, fo exanple, overload the machine." US .5, 964, 298
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vari abl es nust be taken into account such as the navigating speed and
navi gating direction, the setting of the drag head (position of the visor,
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unit of p?l&cebro'ttom, 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).



The invention has for this purpose the features as stated in claiml.
Particularly provided is a nethod for controlling a nobile ground working
device, this nethod being characterizeddin that it conprises at |least the
steps, proceeding under the control of a 10central conmputer via a digital
network, of A) presetting an optinmumcriterion; B) collecting informtion
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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



10i nstance by taking soundi ngs of the water depth. Such soundi ngs are per
se known and can for instance be neasuded by utilizing sound waves. Since
according to the invention information is known at a determ ned point in
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capacity. j i r.of i i inuousl dified as.a.result of
tho.dr edginane L4 FhAP RIS a3 ML S RV RS S iP T g (o
t he i nventTihetighesttlead of f@ductfonrdamtisodekelatd AgoptintherikeiogahWimrsath he of the
ground is }éi ,sue*lmi zeg%iji gital I%)ffor t he operator of the gground wor ki ng

devi ce. SEBficq theisthed aqchidyes ©rthe Hyerlingiil defie theronte of thaodresherd svaks i s
per sesknoyp i'éni%lnrf‘ag(?xﬁ f; L termDigital Terrain

Model |1 ng (ygfg!ﬁ%t anot e?l lgﬁ)o |O%trgsr%wb%)%bl{eﬂgwrret hod according to the
invention is characterized in that the current position of the ground
wor ki ng devi ce is .determ ned by UPS system. 25Such a UPS system

parti cul arty CBPredC‘FI_E‘?ﬂig‘i %‘Bgtgé’lfghe Ifl%thﬁ‘_}é-?ccg 1 E’V\ﬁge Hhgntiersipsitag éﬁ?lé‘a to
with the tef m&m&f&wﬁg%m&%@m@m of heGkha ORPHLYs BYRLEM A
further preferred enbodi ment of the method according to the invention has
t he feat upeofilpaf thelggoundf dnimitinlamofils| can badetenningd phor toemeunsltvadrkingf forhe

gr oung,wor. k| evi,ce 30c rises t ing dept.h and wi dth. further
pr ef e?(r) ed “lgsltn%% 8 g?[réarlftl n%ﬁoupﬁlggsn%ﬁﬁ% J ageg g\gﬁbﬁ‘lj’%t%u&%gﬁ HE BHt SIGB‘HOWB@ he
feature thad fdrhigstandt 0t rrhieed behilizifgsdudd WiRes Bid@kcstiikeo ee ihgitighound
wor ki ng devjice conprises the quantity of worked ground. 5 The net hod

accor di ng #ermastion;inleewn ¢ deserimiegd peimtyn Soetralplieg foohe spie potheigraynd dr edgi ng
vessel, a : g S . . il tion
hopper dre g!g&l.g%rﬁée ﬁ%@%%%ﬁﬁe{%ﬁ glgﬁrmégfogltaggss élglpgytgg?/%ngﬁef %?&(I:a?m rolling
a nobi | e doraugidenvepiiingcapesityc &hisHegzht proifideisalbsarodtingoushy hbdifiedhyent i on
conprises a central conputer which is connected via a digital network to

t he g:lgunaes\‘l%r"%ﬂ}?dlrﬁ‘gﬂ}‘i%e and which is adapted to perfoilli a nethod at

| east conprising the steps of:

It is advantageous here to characterize the method according to the invention in that the

information relating to the height profile of the ground is visualized digitally for the

operator of the ground working device. Such a digital image of the height profile of a
20  ground mass is per se known and is also referred to with the term Digital Terrain

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.



A) presetting an optinmumcriterion; 10B)collecting information relating to
the current state of the ground; C) collecting information relating to the
current state of the ground working device, including at least its
position; D) calculating the control of the ground working device at

whi choptimumcriterion is mnimzed. 15 The conputer is |oaded for this
pur pose according to the invention with a conputer program which conpri ses
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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



6 position of the visor, the position of the drag head, the height of the
adj usted bul | dozer bl ade and so forth. 6The invention wll now be further

el ucidated on the basis of the exenplary 5enbodi nents shown in the
following figures, without otherwise being limted thereto. Herein: figure
1 shows s®héfan o€ dielvsoarthepdsditimadithe dfagheetb viiedleight 06 thei adgpsted tubidozenvent i on;
figure 2 %?a%\é/sdpgsgg matic op view of a possible representation of
information refating to the current state of the ground; 10figure 3 is a
schematic front view of the drag head of a trailing suction hopper dredger;
figure 4 is a schematic representation of a step in the determi ning of an
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of GPS cod?id faities suatine hepnsr Hredet he drag head (see also figure 3), the
position ¢f Vi SQr e h S..of ents.of the
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t he vigu of é e hitt, tidal information, the current state of the bottom
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process i piQEM JeRoERIPPE! dEdedNe specific characteristics of the trailing
suction hoppe%r ed(g);er, such %S tbr instance the power avail able.

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.



Typi cal design data 2 conprise, but are not limted to, the height profiles
of the ground to be delivered which together define the profile of the
ground, and the desired tol erances. Typfcal output signals 3 conprise but
are not limted to, the control of he drag head. Typic cal eul ed
(orinformation 6 conprises, but is not |imted to, .the }ﬁation route of the
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process information. Firma), typical fed-back signals 4 conprise, but are
not limted to, dynam c tracking, dynam c positioning (DPDT) signals and
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t he device frailing”suction hopper dredger is %or I nstance controll ed,
this such dighedd will follow the route which, in the shortest tine and
consunm ng the | east power, excavates a maxi num quantity of soil (in other
wor ds, produces the maxi numefficiency), 25Referring to figure 2, a top

view i s shpuncohrReudiBiolaliRintbtnffiod 8w paiSed 88 i§ nbiiATiémbl ¢l about the
zone for dredging. The sounding data are visualized digitally as according
to figure léulateeavigatinabute of theduedilingisugtign hepper dredgernpisbaedly ivisgalimdy) on a

screen avail abl e t.o $h6<9 erator of the trailing suction hopper dredger.
Vol ume caff! hETEH B ARG 5 TRG t he sounding data, as will be el uci dat ed
bel ow. The soundi ng data 30relate to height infornmation made avail able to

t he operator of the dredging vessel in the o ]
Typical fed-back information 5 comprises, but is not limited to, the current sounding
data which together form the current height profile of the ground. This information
forms part of the online process information.

15
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).



formof contour lines or a colour pattern (or in any other appropriate
manner). 8 According to the invention&n optimumcriterion is set prior to
the ground working. In the present exenplary enbodinment this is the
delivery of a horizontal ground profile with the greatest efficiency.
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10 (fi gur ewid) theferédnst éffi’ichtylg suction hopper dredger can be characterized
by a 10cutting wdth B and a cutting depth D. The nonentary cutting depth
is obtained fromthe incom ng signals. The area of renoved soil is equal to

t he pradu £ : i 1.nf-or i on s
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to 16, whidlthageutkwbrkag delial imbistaasathe XaNingsaaamdioppéradrsdiget eimwhich t he

gi ven exanple the transverse profiles 11-16 run substantially

per pendi CEF%IPPWT’W FREORASEHRESS rection of the trailing suction hopper
dredger, although this is not essential. A unit step is defined as the

i nternedi ate di stance between two successive transverse profiles 11-16. The
conput er tPreg head Hu(fammes3)\ifghe thalild Nectionhoppeatliadged cantvewhmactgrinahgnent s

(passages) _per. unjtsst the gro an be 20 renoved. . l.n the odi ment
Shown Her o Rfles Rl B 3hE R ol Be SR 1F T8 Taeterfity shRE Shabar ebBeSFBRe. "The
result of thdlirsomedesidrals Phe hiea P AMbLVE@Koil [sAENEH 31 RO beBL3pat the top of
figure 4, and conprises a nunber of passages (shown as fix, with n =2, 3

or 4) per pass of the drag head. A pass of the drag head is shown

schemat | caflokollihd 4L Broth @8 rPVISELARAI S Wil BlE R cKorllne WSy LeF t andl
al so represents t area o e groun renove y one dl ag ead passage.
Repet i t i onntofa dumter pf wesdemse prodidesl t1soil6, which akatefiobd eddtbeltaheX-gassages of

t he drsg heg%l.for all transverse profiles. The DIMinformation is _in this
way cdnverPeyinase e dp Hegtven srampisdhe Jangyerse prafdeab) le1¢ Brprbstapéalsi n t he
position Rt i 5%“ 3 i 13t NEH SO (X, Y) of the
rel evant %{;&?ﬁl‘&%?ﬁg&?ﬁlg% i%&ﬁ%ﬁﬁ?fﬂ??ﬁ:ﬁ%& osggtrllsegg%ﬂ(g%ﬁ%rrrber of
passages aithokgh tHisagndteastntielc Asar stert is dehHnai as thdmtatesdinedlistiencglitetvypeenf i | e
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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.



9 In the sane manner as if the matrix were a street plan, but then in three
di mensi ons, the conputer calculates in a followng step an optinmumroute
over the matrix (shown in figure 5 as a9curved line with arrow i ndicating
the forward direction of the drag head). This optinmumroute is determ ned
by maxim zing die optinumcriterion, in the present exanple the efficiency.
Thi s effi cindheseme maener hefdhomatry wereamirestn ey bat ©an spbrsedimeniiens. thedepends

on a nunber ' t. - r he | ' y
i sousseq gl kB8R o IO R RE eb B WbliRnd Rl QEEMEAAR BRIV
the positif@suret ab heumied dine withearehvetidioagng thatfusyard deectaddiite dhg héwl).

automati c dredging control and of the DPDT ngtem and so fo,rtll?

(non-1 i mi t Bip gBYmumauieds detpramneh PEeRIRIEES 4 ORITEHE ¢rigREN ALNeH it dat a
can be Jdet ] : r-ef:i . n | Mted 3PGmLAEe nmanner
in 'l ng h this p?%@g%ﬁ'b %?g ?lglh %§01é§%ykﬁg‘m{e{%&{éﬁdyoggﬁ?g%ygergon. An

appr opr i at @usd -gleperidaroni asnuagte o€ thplibdatt hetained fosethofindmirentation ageadye ext r eme

val ue (m ni mum Xi .of . the optinumcriterio uch al.gorith e per
se known aﬁac?fse&r%ﬁwptﬂa{ Hept @ﬂtgﬁ%@%ﬁ tf\%b%?_.th _‘?ﬂ@ei&& ag’%gﬁﬁoﬁlﬁ&f i?%ur e 5
di splays amefidsihP@sdRas sihlisChe$taohSoahe RASbIi©BreeiRBdohtesiGad E thePOSi Ti ON
Qto position R’ BecauSe at position R the drag head re-enters a matrix

bl ock al r eRBPT\systemendearfbitlenondisiaoel Thaselagen bétweerethd elliritnesanddigi ns at

this position R 20This | eads fromposition,R to position her,
Each ti'me PRE @F%@“}gé%temrbe%§néﬁﬁoégté é‘ﬂd%%rterxipgn%lie%t% Y a?ﬁg%ﬁﬁg ee? of
passages I@gauhitiethid GkéSsaeas pbyseddewans tidukilaterdsm route i s redefined. The
effect of he algorithmcan be | oosely described as follows. The matrix

represents a kind of "tower"”, fromwhich the algorithm breaks off "bl ocks"

Wi th a crogs-secti.an ea.e | Steart | : el,oP as a
cutting nmac iaﬁ%m%ulegi‘%g{h@llsaﬂ)?’ ﬂgd %"gt‘%nél er)sgut ee{ehrgglé orgiet%h%{l?oil ows a
det er m ned(npiating@h mabcwungrod thedptimuin cfitetibheSuch bl goeilsiis aremper se knble aldgor i t hm
ensures here that as_many nutual |y adjacent "bl ocks"™ as possible at the
same |Bvel argnobhehprdistusiediisie-ar e i ncl uded. The al gorithm cal cul ates 30die
optimumroute here. This will generally be the "shortest route". The
algorithmis simlar here to algorithms used in route planners for
vehi cl es, androotd stbwedéh dpnierfedisplayshfirst passageouttieh bettwatgrosaioplPaad ledds
departure and a final desti nag on. 10 .. i

via position Q to position R. Because at position R the drag head re-enters a matrix

block already visited earlier, a second passage of the drag head begins at this position R.

20  This leads from position R to position S and further. Each time the drag head enters a
determined matrix block, the number of passages required is reduced by one and the

optimum route is redefined.

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.



Each tinme the drag head passes over a detennined matrix bl ock the
information in this matrix block is noddofied with the remaining nunber of
passages, which in principle is one |l ess than the previous nunber of
passages (cFialn its sinplest fortn of calculation). It is also possible to
whol |y r ed#ich G the ttag hiead pasaestdvsna ideteaninred miasaixghlodkthie mfanedrodantes wi t h t he

f or egoi ng .0¢} in w dept.h infor ion fromthe soundi.ng depth
of the drdnHR AT eSS BB eOEPyRe o oB B s Bech YRR GEOPAS R peed.
...) are toakessitihohapeoins ndRbée pagsbs (af itk edBemeff cilbgagxpanal i on
principle of a dr head. The optinumroute 16r navigation is visualized on

a
a screen ah9 Mﬂb@g? ydoBy recalsulate he infompasion i aniagivp block in 4asprdanes WItDT
syste | ngL ¥i i Sti 3 s for instance the
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boundary cloaglhdaidand othet peramaleesvisor positidn, hinegiialgi sy, r.QWketakén info al so
possi ble to take account .of other boundary conditions. It is thus possible
for inst aﬁﬁ%o%o%ﬁ?ﬁctia@sioﬁgi“l}ﬂl@d%%o hi§X Sy NGHINCIAS Pldeg Aead- nes as
possible in the optimumroute and the fewest 15possible (tight) bends. Wen
bends are being negotiated, dredging nust after all be interrupted and the
drag pi pe Thgiopsichummrootedfer naviogativgaus eistdiered bh adoeen mat cancapetas idpuefarnder t he

dr edgi;Rg ssel or does_.n too far.a rom t.he dredgi ng vessel. The
progr a{gm \r](ige ?88&“‘3%@%%?@%%@@&%&% ?@éhYléﬁ#ié’b%réft@a?tﬁfs Gﬁﬂié{?%gl’ LRt he
actual |y faving@ah&cthé aplktest behd theitfilRa dubGH Répp¥r dre@e%k antakuhgluidaest rai ling
suction hopper dredger 20is controlled by an operator. Al though this latter

wi 'l att epandasy pendiigen iashaeadenlation of thesonimawn ibuse.tlhis abjotriontiblerto take
| cul at i | | | . ful. i.n.doi
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rout e has aantingbtraight eeigafiodihés Bipoksible Ththe@ptimihz@utcdhdah@fnebthm i s
such that a m ni num nunber of passages of the drag head

preferably adapte ! >

t ake pPac é’%ﬂ}@fﬁ (ﬁ*é\t)r‘?%@ b1 VBrsbegs ATeteingargoBated slasd gtganustiaet dHbg i n ot her
wor ds, ha 3 :
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mut ual |y dlok dredging Versdok slbesisot poseithd &r awey fiookiba deddizirandsseh Thet er r upt i ons

occur between the "blocks", 30Although. the device arid t hod according to
t he i nven®! GHAHIRE ‘E?élgﬁnﬂlé%sctﬁft%ﬁl H_?B%i/’é rWeﬁ‘?ﬁl_ryé*pélP@ﬂ&‘éﬂ’t ¢ aefudlenpl ary
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the same principle can r instance b ppl | or displacing grotind with a
bul | défer is ¢antolledhby an eprsaidi. i thouglh thihkatterwiditicowt tch®llheiaghtcuwdtelyrs cutti ng

gsggog{ i |t %ﬁss :elt}geoo% &nul?rll %%?e éa?cu%:tg(? Bl}r/ ﬁl%’cor%%gteg,%% v%(ﬂsr{ott ial%vr;lyg{)e ts@c%es%ﬂlll dozer
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



determ natiom QG her than a trailing suction hopper dredger, a bulldozer has
the feature that it pushes the soil before it and so displaces it instead
of removing it, If for instance a horiZdntally fiat height profile has to
be delivered, the optinmm route is then determ ned such that each matrix

bl ock of th b di t h th t, t d of th
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chieve the at

to be able to I na evel d ai ns . Met hod for
cont r ol | i nghaaizontaily dlatha girtcpraddle hias tp lmbdﬂlxyeredctﬂlaloabmsm IDE'@ 18 thenhat it

corrprlses t least the follown roce din nder control of a
central Iéqu\‘}f’léﬁ’ét Sercbln? ghg}%?ﬁlé) g g?‘f ﬁtﬁlng‘?s 5t HTm
criterison 1vaﬁ)e eﬁ%é &gk iodfe Sﬁﬁk'n%ni 8laté hal ﬁi@ertahQn&Ha’sEQﬁWal&é aé @eof the
ground; C) collecting information rel atlng to the current state of the

¢

ground worbkilldgzeatdollaves thﬁm@ltﬁlh¢%gs®§0ﬂ|1@§§‘? tdepogised inisueli blpgky) inoade o e i ng
the control ,of t rk| g device at which the optimumcriterion is
m ni ni zed,? b\]/ﬁ@ra@Flﬁ ?h’@%ﬁ}?} erci‘rl terion relates to the route which the
ground morklng devi ce has to cover in order to convert the current state of
the ground to a desired state of the ground; and/or the ground worKki ng
device |l oads soil, and the optimumcriterion rel ates



15t o the di stance over which the around working device has to be displ aced

in full state to a discharge |location tdr the load. 2. Method as clainmed in

claiml, characterized in that cal culation of the control conprises of at

| east calculating the route of the ground working device, 20 3. Method as

claimed i 121§ m 1 or characterized in that the information relating to the
current state of the ground conprises the height profile of the ground. 4.
Met hod as clained in claim3, characterized in that the information

relating tlo 25tMiehdefogbontplbig 4 ﬁlo@ﬂ% glkmnawgdg kl/gviﬁé, gﬁﬁh@:télﬁﬂgdq}l aﬁia& ally fo ][
the operator of th round wor ki ng devi ce. ) thod as clainmed in any o
t he fgr egGPHETRAS S Fﬁé‘s th‘hg’glélﬁl&ﬁt%@dpﬁoﬁeqdﬁﬁuﬁdﬁét@lﬁpn@ﬁto%ﬁmﬁlon of the

gr oundswor.ki V| i jened by a GPS system 30 6. Method as
cl ai ITE(SZI [ rﬁgﬂgggtegf%\étaﬁgg#agpg%%?fcl ainms, characterized in that the

i nformati @9 r eteattting at optithemauitereont st at e of t he ground morkingddevice 1
conpri ses the rking depth and. wwdth. 13 7. Method as clained in any o
threrpf or egbi ngcweﬁrlﬂ%%felﬁ‘gaﬁlgwa?‘?%@t PCHTHEY Steetithit GPRYEI on relating to '{(hg
current sipt e c@liecting b @uHidn VORI YG tHEMiF&: SQIBRIEH Qe gHant 4 of wor ke
gr ound. g? Nétﬁgé %g claingd inzg%y of the. fore%?égﬂargbter féﬁm?n t ha

ground wor ki néctishinga leashss peséona dr edgi ng vessel, a bul | dozer or a grass

MOWET 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.



10 9, Method as clained in claim8, characterized in that the ground working
device conprises a trailing suction hopper dredger. 10. Conputer program
whi ch conprises programinstructions for having a conputer performthe

nmet hod as clainmed in any of the clainms 1-9. 15 Conput er program as
dainmed in claim 10, characterized in that the conputer programis arranged
on a physical carrier. Conput ed3 program as dairned in claim 10,
characterized in that the conputer 20 programs at |east partially stored
in a conputer nenory. 13. Conputer adapted to rima conputer program as

cl ai med i n7any Mdthdd'& GAiRicEn a8y ofithe foregoing claims, characterized in that the
information relating to the current state of the ground working device comprises the

5 quantity of worked ground.

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.

10 9. Method as claimed in claim 8, characterized in that the ground working device

comprises a trailing suction hopper dredger.

10. Computer program which comprises program instructions for having a computer
perform the method as claimed in any of the claims 1-9.

15
11. Computer program as claimed in claim 10, characterized in that the computer

program is arranged on a physical carrier.

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

20  program is at least partially stored in a computer memory.

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

12.



