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WD 2005/ 010639 PCT/ | L2004/ 000680 1 PREDI CTI VE DI SPLAY
FOR A SYSTEM HAVI NG DELAYED FEEDBACK OF A COMVAND

wo 3B5D6BY ELD AND BACKGROUND OF THE | ELATI ON HGEIL2004/000680

present invention relates to a predictive display and,
in particular, it 5 concerns a predictive display for
a system havi ng del ayed feedbagk of a command i ssued.
By way of introduction, renotely operated devices
gener RRIFDICTUEDISPEWaHORr A8 Y BT RIEVHeS/ NOGIIhELAYED
operator, so that the operator can deci de on what
action to take REEDBAGKsOBAJeQdvAILBAESVED by
having a video canmera or other 10 simlar apparatus
di sposed on the device. The video canera then rel ays
f eedback of the position of the device with respect

LD AND BéSIE GR(QUNID U SHE IRNENTION time  del ay,
typically of up to several seconds, between the tine
when the operator gives a novenent command to the
devi cEhanstevdignintvbatiop echter to acpiedastiviee dilpbk andt n particular, it
respect to the conpletion of the novenent conmand. The
csicgyns & progictise [djsplage feroa spstemyvkavng fdedaysdsieedbaci of a command
fhere may be a transm ssion tinme delay due to
Bé¥funi cation fromthe operator to the device and
fromgbe [ : : Qbe 1v S t here :
tine B8 08 b Roe Rty SRt KA, Jenfrally require
feRbYclo Blonh fige MEVRIEG! the CHEPRBE- soTHRk ¢he oPerdthecan decide on what
operator needs a prediction of the final position of
adtion thetakeenext. Thes is genarildy avkhieredtbychaviagd vilebedamgera or other
created to be able to decide 20 whet her the npvenent
sigiag sppreatap gisppreher thondewre T videogtamaesp thepprglayspfeedback of

B nesing B ETUERTE: ABohGIR B R Al R e is a time
B8 PRI pfififtc' SRR sBtorRl BUIRAThE il R HEH e Bherator gives a

fARreirat thmmardlis the deorketdmehwhkhethet dierato veeainés feedback with

command has been carried out or the predicted position

mispest ta th6 completien of timovemenh cemmand. Ahendelay antypacally due to
ystemis due t system no

of the, aforenpentioned s Q t t ..
%?éfPF?g faciors-di1te> there RBYet g@wmlsmnoﬁamea%gw HEe e cogmunication

Bt BeieraBh IS M BEP ahd ot HRlaSist FEMR! apdtatel” Seind. there s
éé Egg? i dn’e%%% gdd-‘uev kGWhE T @Mt AReh By GRe afeW® o 8Sark®ut the movement

command. Therefore, the operator needs a prediction of the final position of the

device at the time the movement command is being created to be able to decide
whether the movement command is appropriate. A solution taught by the prior art is
to superimpose an icon such as a motion vector or arrow to represent the movement
command. The beginning of the vector or arrow denotes the current position and the
end of the vector or the arrowhead denotes the predicted position after the
movement command has been carried out or the predicted position after a
predetermined time interval. A shortcoming of the aforementioned system is due to
the system not being intuitive to the operator. An operator needs to pay close
attention to the arrow or vector. A further shortcoming of the aforementioned

system is that the image of the view from the device as well as the superimposed
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WO 2005/ 010639 PCT/1L2004/ 000680 2 vector are updated

as the device noves, causing further confusion to the
wop@sal®sd as wel |l reduced operator perfor manceCT/I2e04000680

is therefore a need for an intuitive predictive

di splay for a system having del ayed feedback of a

command issued. 5 SUNNY OF THEZI NVENTI ON The present

invention is a predictive display for a systen1haV|n

vetayad ufdedbactheatcviccopanen dansingelrthat conising ﬁo(nth@ operaior ag

t he teachi ngs of the present invention there is

pebvedlee dopReoR E iPEHSyi de feedback to an oper at or

of a V|ce avi feed I S h

st eps ere ’(Sa?‘ea?@g? dyPn (jja g&r %ﬁs‘?’){uﬁa& g {Eg \? i %19 & for a system

Bind8KlCBd LhmAR et datiyaad Msugdl 1 st position: (b)

venent command to cause a desired

novenent of the device to a second position; and (c)

di spl aying a second image of a predicted view from

S INEAR YeORI THEINSEENAHIOPDsi ti on prior to the

operator receiving real feedback of the novenent

command. 15 According to a further feature of the

presefhe | E%Ht']ﬁ%nﬁélﬁ i$ gopredidtiveoéisphy frasedysieanhaving delayed

| east part of the first image. According to a further

feedbacleoD cohengurdeissued. i nventi on, the second |nage

includes a filler sectjion ou st*lde of the at .|east part
of thécﬁolf(hligitﬁa@@ toRehBIgi ﬁé ® RICHqitt WYEntiQht Pr@ & provided a

L 55 PR 1y S PO Al o,
réergléﬁgi{n[gvﬂﬂ\ées@%é L0 (A Gispla gh‘% a iﬁar%i e bN&ERSTHEm the device, the

e pattern.” “Acc 0 a ther feature of

H&AcObeRRMt d five Hosiivn; (Beissuihg ey mseemlenﬂcomnﬁndcte&:ause a desired
historic 1mge data of the predicted view 25

Anvenminh of tie deviice the sedansl posetian; ande(ch displaying a second image of a
invention, there is also provide

g:eglmtgg, vp@v gramithe devigg 8t sgﬁogg @@tgﬂfqpisétg\gprf t?)&];}e {ORgrator receiving
|.on. WO 2005/
deyirceaty 1 e, S e00tenPOShhiaa, VO 2005/ 010639

According to a further feature of the present invention, the second image is

based upon at least part of the first image.

According to a further feature of the present invention, the second image
includes a filler section outside of the at least part of the first image.

According to a further feature of the pfesent invention, the filler section
includes a pattern.

According to a further feature of the present invention, the filler section
includes a repetitive pattern.

According to a further feature of the present invention, the filler section
includes historic image data of the predicted view.

According to a further feature of the present invention, there is also provided
the step of displaying a third image of an actual view from the device at the second

position.
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3 According to a further feature of the present
invention, there is also provided the step of

wO 2095010880 t he novenent command to ensure that PEEIL2004/000680

second i mage can be based upon at |east part of the
first imge. According to a further feature of the
present invention, the step of §ssuing the 5 novenent
command and the step of displaying the second i nmage,
occur Acubdingnbi afirtheatfettnee efithe presmnt idveiati, nbyert=ds also provided
further feature of the present invention, the step of
dhe éﬁeﬁwﬂgnﬂmeﬂﬁ MeVEMNFRGOMD2PEP SnFare hiat thespscapiigiage can be

h h
RSB 3hiEa a%ﬂpé@wcﬁnsﬁgméerit age bei ng di sposed
b @Qg! .
g? th gﬁfdggang the segégdétpﬁr?ﬁ%f;ﬁ g pertor nerlgiO@yH{beStéf)%fPlSSUIHgthe

Ghowinetitngohlinasecandl tHerggeNof hﬁs Ffﬁ%ﬂ theCRetbrdt . image, occur
the second i mage incl udes substantla ly all inmage

shbstentiallyat thasamertémei mage. According to the

teachings of the prese i nve on there is, also

provi degordingt @@dﬁ’z{g’? 9@9@@1‘??&\‘3 pgﬁsq;}gépgqrg}on@fth%step of displaying
[ vin C 15 cantrol

1Y SRR B PO oy Pk et Al iBhagh vor ek, the sereen

v ERUS ﬁaﬁaedmgés%@l HBNDE He ﬁfst [RAGI, ﬁzasix%e%ifsg@%@dasdbbfﬁmuy within

position to a second position; and

¢l firague @dd fwhere{n )thelissgp afldilg)laylhgrthb Jecage miaga i¢i pavformed by
fromthe device, the device being at a first
p’mlwlng the rigcond )mxatggpwra;vhm QC@eQe%l@hdthatxa@l@ sacond image includes

dback of th t
ﬁ%ﬁﬁgg@ ﬁilf&ég%% todils b s SRS o1 bl ot ed v ow
f romt E t&ﬂ:‘ﬁn’? C@f@gﬁ@%béﬂtqﬁv?ﬁt@ ﬁfe‘l‘g n? also provided, a

i mage |ng ase art

ifseiback AySenslifos a!hooﬁelfattfrt ben &@sﬁlbé‘ taviig fah§a1ﬁéf%15 &¥mprising: (a) a
invention, the display is further configured fo

@bapbhg&tmmmﬁlcodﬁgnmgbfomﬁswmga trua«‘elmmwohnnmd teecause a desired
device at the  second position, WD 2005/ 010639,
meevennend of tho desige ompa first pesitionTioeksegoiHOSHgMY fmlib) a dlsplay

TG Whahg S HRR e Ry o R BB, the devie
Wef{eChiNa first position; and (ii) displaying a second image prior to the operator
receiving real feedback of the movement command, the second image being a
predicted view from the device at the second position, the second image being based
upon at least part of the first image.

According to a further feature of the present invention, the display is further
configured for displaying a third image of an actual view from the device at the

second position.
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Fig. 1 is a schematic view of a renotely operated
system having a display 5 that is constructed and

wop@saniead i n accordance with a preferred enbodP@Eni2006000680

the present invention; Fig. 2 is a view of the
di splay of Fig. 1 showing an inmage of a predicted view
fromthe device due to a rmvengnt command; Fig. 3 is a
vi ew of the display of Flg 1 Showi ng an i nage of a
Bk Pt TeHORGOE na e deivige due Lo a movenent

ng a repetitive pattern
f| I I er sectl on that is constructed and operabl e in

accor. ance a first, alter ate enmpodi ment

o caci fsaHen i ety Sese it B v BF SEHsERf, ayay Mireference to
j the actual view fromthe

t%g?%%né{}@%g%ﬁmﬁmﬁn&%omnd has been conpl et ed

and tg. 1nBge seiemdiic Vitsy \oif ki Gtel 2 op 8t d sflételhhﬁa\ﬂﬁg/a display
positi on has been received, FI(? 577s a view of the

thatsis| @pstricteidgandl opérabienig adeer ewish aapyefeded eatbodiment of the
view fromthe device due to a forvvard or zoomin
engigfirand: Flg 6 is a view of a displ ay prlor

Oper }ﬁgef ?Shg é’gelc)‘?\gr% QISWI}? éei‘sha%ﬁ*% %.‘f il ré a Pre(ﬁilCted view
VI eW ¢ ﬁ'ﬁeqﬁlettb%mggetﬁéﬁsﬁ?ﬁmhﬁﬂeml on: Fig. 7is a

I splay of Fig. 6 showing an i mage of a

predikigesliyh evew fof diie displayeofikig. Huhowingamimepeof a predicted view
command; and Fig. 8 is a view of the display of Fig. 6
feorovihegderice rdugetof mpwementgPmmnasnd, ﬂlcdmag%méudlng a repetitive

st BHLer DBSGHE thebul FOBR A 6 ABA O ihgorcarice with a first

a@%%ﬁ%‘@%%‘ﬁ%fﬁg%%%ﬁ }“5}19‘ g %5:/ %gesg?eEFERRED

ENVBORH MVENTS 2 KigwRifane fdl‘ispl%VSﬂFigm slﬁ)ﬁm@r@ﬁirﬁagé@fthe actual view
di splay for a predictivé display for a “system having

fdmhale detieedifter itho moveommreonimarlled. bekinecqmpletddpdrebthe image of
and oper ation of a %@edl ctive display for_a system
thevievg from a<rmesd at bedsacRovHOR hay hgehtecebadad

sccofng 55 1, SHE RSP T A8 s o o i
VG HRAME B8vile k1P b BAvard or zoom-in movement command;

Fig. 6 is a view of a display prior to issuing a movement command that is

constructed and operable in accordance with a second alternate embodiment of the
present invention;

Fig. 7 is a view of the display of Fig. 6 showing an image of a predicted view
from the device due to a movement command; and

Fig. 8 is a view of the display of Fig. 6 showing an image of the actual view
from the device after the movement command has been completed and the image of

the view from a camera at the new position has been received.
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Ref erence is now nade to Fig. 1, which is a view of a
renotely operated system 10 having a display 12 that

w0 200600889 uct ed and operabl e in accordance w t PCHIL2004/000680

preferred enbodi nent of the present invention.
Renptely operated system 10 al so 10 has a renotely
control l ed device 14 and an opegator nodule 22. Device
14 has disposed thereon, a canmera 18 and a
DESSREPYRDN20F TE I PFREEERRED ¥FpiBab M BENTE MOt el y
operated vehicle or surveillance canmera arrangenent.

It will be apparent to those skilled in the art that

en 4§Fesé14‘t invefitish iy & fﬁ%ﬁéé@!@ng@% gﬁ?&lbu% display for a

devi ce I'S represented by novenen ng o

@Zlfteﬁﬂhakﬁng deysied feedtackiolfla chbmiagndppaednt to those

skilled inthe art that device 14 could be any device .
requi rihegprinpigdest and cperatsin of 2 grediedve dispaylifoplaagystem having
dditiopally, if will be appreciated by those . .

Qp&y&grﬁéwb@lq of apormanih SRReS Baer s s, PSR inygntion may be

m 10 _J nal ' . .

TP PRRE PRI ETD the HEHTY 48 R Rfant g description
modul @ 42renkcB Gl YRS nitldePtARigl 21, WhiBhv BBRliewOst hGehtely operated

16, a processor 24 and a transceiver 26. 20 Canera 18

isgstenn0 baving 4 disphaydi2 thag éscafstrviceabarid operdbld imeactdérdance with a

via transceiver 20 to transceiver 26, Transceiver 20

preferied renabodistent ®ftthe inseseny innegntipa. Rexnetele gperated system 10 also
omuni cati.on |in wever, it.will be appargent . to .

BR5 gb reRote Eccomiatle Sreice hi, i A apSi SR a2y Payice 14 has

éi?ﬁ%)g?éfd D e F QU] egt@eﬂnéf?'l%g aﬁ?cgnﬁﬁﬂé&%ér%. C%)Q/{ffce(ﬂ is typically a

comunrcation I'ink. Trmages recel ved

rERBERIEoperated valiieldsronessiign &y cathe feafieaien? At avill be apparent to
then di spl ayed by display 12. The frequency of inages

tieasei skilledym the artsthei when 2B vice 14/ i 8 sutweiflamagueamera, movement of
enough, such that, the view fromcanera 18 is viewed _
9pvickelbolsaenrasentsd by meyenenisciszapnyag ofrcamesa dBeklogtever, it will

G vt B o S5 162G B oL ARMES AATNIE B, anyodevice requiring

l,.e ' j2cal ks e ; :
RYBAE okl hecd? AMPISRIALCOGINGSE Y b procincd by

Idel drda04{19CRARM B theausthabrendotelyeopéraeddysedm d9 inehides systems
as an ot her novenent control devices capable of

iwterele thenoperetpaisi disgostid withiroar eandop védevicg lds Opsirator module 22
as .zoom.ng.a lens of canera 1 venent co n re .
Sarl0en Pl domonaent sonEaierld, SePRasOF SHGY 4 Batsceiver 26.
tQ - ac 7 i s ' ' . MOV, - .
b DA ' s Y UG SOy ranscciver 20
E(?Oﬁ‘;’ihsrc@i\%} h@NSHYaRsWivd 200 8RE Clrah e eBRY126E tftcallyBlifhe a wireless

Vi ews
communication link. However, it will be apparent to those skilled in the art that

processor 24 and device 14 may be connected using a communication cable or other
communication link. Images received by transceiver26 are processed by
processor 24 and then displayed by display 12. The frequency of images received by
transceiver 26 is typically frequent enough, such that, the view from camera 18 is
viewed by the operator as a “continuous” video or a series of discrete images. The
operator issues movement commands to device 14 using movement controller 16.

Movement controller 16 is typically includes a joystick or pointing device such as a
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captured by canera 18 define the position and
orientation of device 14 in relation to the

warosousdd ngs. Display 12 shows an i mage 28 of PET/Mi2004/000680

fromdevice 14 while device 14 is at a first

position. It should be noted that inmage 28 is updated
constantly to reflect views captured by camera 18 of

the first position, - taking into account the 10 del ay

betwseen caseite dhechpt wellry dmhether exvantenproedirol deeices capable of
display 12 displaying innge 28. By way of
mﬁmlatingtrﬁgﬂrdlngjéu‘@@lomh@ld stgering leaywalbasveedminga lens of camera 18.

g}oer ator issuin novenent co nd to caus

ATt COVERAHE BF B TEP PP ST %6 g tpanheiver 20 to

%ug agg.gagﬁ%pff V@ﬁ%ﬁl tl%%\glélﬁggﬁ %a&&!i0§ E-’g eé\é'e era 18 is generally
ARpESed MY Kifowh Sﬂé?dtio%@hiﬁah Qvﬁh Rakpde Stot u@wcetm tlﬁqéééﬁ of views
nmovement comand at the time the novement conmand i s

castused] by bemers18 definertheepesitiomaynd weientaiiar of device 14 in relation to
rotational or a nore conplex npvenent. Therefore,

amcmwrgimgs thispvelle ﬁhovvﬁ\ﬂémm@gﬁ 23 qfraaanw daomndeydce 14 while

8?@5? j)‘}w egﬁ Hg?@m%' ipn; gt %leil{i QF é)fﬁéé {i%lggdated constantly

R R i e at*%;‘?%?@iéﬁ?%;f ﬂé%!fé‘?" i?’%e yoiikis i account the
d@lhyﬂi&dieﬁﬁ\dai’fwﬂé 18 wapRithg Bealvidve egldasdedigivéedisplag 12 displaying
herein as an actual inmage of a view fromcanera 18 at

ithags28o0nd positi on and not a predi ct ed |rmge of a
view from ca (él8 at the s ond Ref er ence

i s noWYruay ction, (He &gy the el w Pivig gyPbegator issuing a

A P U, AL RIS o e

?ﬁﬁﬁ@h 96 aS¥ehBApbAition ARNheLHepstod y@dénhhgtfeedwk of&h&f movement

e predicted view fromdevice 14 at the second
pomintand) the ohesploayeddem divapltayvitdalate shivdimbtpaition due to the
the sane tine that a novenent command is issued.
rn@e/ﬁrnent sommayd agdhe dinae dhe apevempnt epmmangdnis issued. The desired

rator I‘eCﬁl vgﬂl %e$%w4%c§ ]g‘lg)gégce tﬁ)%glﬁl%%gglgpt Therefore,

5%*%6@@/ TR TeARek Rl abedlted PR S pE it deviee 14 a

e s@ondt padities 1§'Qﬂ%ﬂ§i€d eaAndikplayer2 Hpitsdlypat Wbé efne the operator
t he wnagei9 di spl ayed on predi c |\I}/,e dlis?p ay}alz S P

sktey ¢hie tmovehkstc tomneansd)r whidh (s qm(m tal the euperhtomnrecelvmg real
canera 13 after the-npvenent comEa % c% | ete.
tasdpaci obthepcdpatgd movement command. Real feedback 1s deﬁned herein as an

actual image of a view from camera 18 at the second position and not a predicted
image of a view from camera 18 at the second position.

Reference is now made to Fig. 2, which is a view of display 12 showing an
image 30 of a predicted view from device 14 due to a movement command.
Remotely operated system 10 is configured such that image 30 of the predicted view
from device 14 at the second position is displayed on display 12 at substantially the
same time that a movement command is issued. Therefore, image 30 is displayed
prior to the operator receiving real feedback of the actuated movement command.

Image 30 is based upon at least part of image 28 (Fig. 1). It will be appreciated by
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view fromcanera 13 after the novenent conmand is
conplete, is forned by 5 mani pul ati ng i mage 28, for

we@spl@e3by novi ng or scaling or rotating i mageCR8,20&5000680

appropriate, such that, the center of an inage of a

view fromcanera 18 at the second position

corresponds to the center of predictive display 12.

Scaling of image 28 is necessary where forward and

HREr S811EPMENBRL afOtM NS ndd e rhéiftUeshtroldrNieT is actuated, the image
mani pul ation of inmage 28 is perfornmed to reflect the

displayed orepdistiveSdeiplaygll Gs afterethte réBedtsthiel duasint giredicted view
with reference to Fig. 5. Therefore, as nmpvenent .
from cemerr 19 @fics the mupiespent: ¢unmgagdds o glre d hgycurrent predicted

redictive disnpl 12 gradual changes, from i e.2

61 e Sonersnids Bngr L dhtFumbar SORMERY i ouielRn s domed by
P atiE oSO R BRI By Y O g . 1OMRY mage 28, s

slopribe, vk tHeyithe cohtdrr ofnahhiendde of apotovi iftdint carbédre 18 at the
second 15 position. In the exanple of Fig. 2, the )
saooadepositionmenrdesponds toytheheentoeref prediotivendispldgi2ceScaling of

aaas, P uBcssary avBote ‘ArVRKd o FRIGEIGOVEGRG OBy are issued
BRI S o Pirhgets B hBR ) ) TR e Rise PRl Scatine

BPrxfﬂa% 1 i RStrdRd withe rhRirénd0kb | Pip. 05, ITHRIE0ZE) BRSmovement
a blanmk "f

iller" section 32 indicative of inage data
2éhtvélieg 6c nactuated, dke innade f displayedidsy pBedittives display b2 gradually
noted that as the operator noves the steering control

oangss drrn imegn 280pIimageed d herrfore there;ipagaupdityjof images which
G251 S0 ARG o) SRR kel 5 R pRt movement
Q&t?ﬁfére_l%' M ed}d%ﬁyu élx hQ56e Sdgvlu%eefh ' oﬂnhﬁwafﬁrst; gg%iti%hﬁf éhe second

operations  including lateral, rotationa I'ng an

pbdifion] FE@e JXaRiph! bﬁFE%QS; th@hdvenaint Reffmdntegivey by the operator to
processor 24 on inmage 28 to create i nage 30 dependi ng
oovehdeviees] 4 fodm bhoey St positmmtenidie sadoind positiohywas teagen device 14
30 nay be created by prqcessor 24 Eging dvanced

mragethdgeetienndhersdons dndlis sxynplfydbeightRgeiqhof Hmage 30 is

BB R ol At A L e 1 ok JRE i pf mase 28

- §heyts é)%ﬁi&%? ﬁ}%{%@% %Ht?ﬁeblﬁgc “AIEPCRCEN BY Abi@HVBSf image data

I mage tore e predicted view from canera

Whickh eanitavbe dedided Sra@h iinges28: dvchpakl beowoted dhaots \#2 operator
2005/ 010639 PCT/1L2004/ 000680 n by superinposing an )
movesy the stearing confrolnafeneementsemirallesdé théhs defbnimage 30 will

change to include gradually less of the right portion of image 28 and more of “filler”
section 32. It will be appreciated by those skilled in the art that other operations
including lateral, rotational, scaling and other image manipulations may be
performed by processor 24 on image 28 to create image 30 depending on the desired
movement command. Additionally, image 30 may be created by processor 24 using
advanced image processing techniques to produce an image which is based upon
image 28 as well as other images of prior views stored by remotely operated
system 10. It should be noted that image 30 is created by altering image 28 to reflect

the predicted view from camera 18 when device 14 is at the second position and not
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position is. Typically, processor 24 instructs
actuator 27 to automatically execute the novenent

wewrangs? as steering occurs. Optionally, the POUERBOW000680

command is manually confirned to actuator 27 of

device 14 to commence actual execution of 5 the

movenent command. Actuator 27 then conpletes the

desi red novenent of device 14 to the second position.

A5t Bapgimpozigg @0 armw i uakttyr raef liawips 28nto vhger wiiere the second
the predicted view at the second position, inmage 30 is
eonitionial Typigpditpracessor 4 enﬁmﬁém@wwr@? t@@#ﬁ@matlwlly execute the

whi | 18 t
FUATAREL. EHBIRBYS Bt obpR s CRILY: (BF hasrgent command is

tntfﬁ{d.leal%(océﬂl fa) % R 29A5L ﬁe{)ﬁ?riga{o l:@?ﬁ{en%re{cu?gl execution of

operator w

Vhé YRbi&Remd cbﬁl@ﬁdndp%éﬂua{drﬁﬁ Agerelcbapleted thBedesired movement of
nmovenent command. |f the novenent command i s such

tdemicet hietes dmosabopd giasitom. okltha gt Enaigs 30 icoatinualiy geflects an image
i mage 28 then inmage 30 will_be bl ank unless ot her

ifstherpredisteds viey @%éhq: aeeend pesidioandwage Aoy %E@U@Hy updated by

ﬂ%@i @F\G%dcy B%@gﬁa\éiié\(’%%’%@ 8%5%5? %%X%e to a
noveneqnd g%"(ﬁ]{gc{i‘fﬁl fehtiRY S 4 lﬁé ?%o?nm%}?d li®Nimited to ensure that

section s constructe operaple 1 n

afRGE 3N BE basal hipos tat dbdsepasd ef anbgsi28wotthef thdeperator will be
present invention. Filler section 36 is typically a

sible ito \psualmena’wv}ﬂash pamaihrnﬂmm%etj of rthe h@ogqn@nt/vaymmand If the
i mge 34, for e

sbarrAgt ppnmendBtcn g the Se0ad positioR Sarol B8 described using
6 A N A poR B e e

i's usqgbfbnkh it nbW Makeftb |F1§r3 S®AIdHOR @ﬁfld\%%hﬁﬂay 12 showing an
instead of using a blank l'er or a repetitive

faiagedd bf| 4 epredithed view ofrlom identpe bhtduei $o bagrdvement command.

previ ous | ges at or close to_the second position.
Flégragcéélc dn¢ludapva nefdléert’ o sestipn 36 that cis iconsiryetedy and operable in

dl S 9‘? c\@ﬁg %@ra{%ﬁs‘fﬁgg}a 3 Sgggmghﬁaeﬁ%gs%gg r}nventlon Filler
Efﬂ%r?ssqaatgglchpgoan aveﬁé%aﬂewmcﬁ ﬂ}ﬁﬁ&%ﬁaml&eagm way as

e secon een recelve oper at or

Hﬁﬁgb e34.2for exshply, do}bftra[iﬁla@@nt hatatioinoe s'iﬁhhg fRalleredection 36 is
by graofual changes to image 30 as camera 18 captures

\genemllysa cepetitivel gattenn essich F@fzergenﬂc ptsonadly, mldmcmal h1storlc image
Fig. 5, V\/nlchlsawewqf{ f ar#léﬁshovwn

cwg@@ fite predicted ainve isused @wifliipihedilea segtioy @ thégﬁ &34 instead of

E}Oéf]}}méa%%%ﬂg é@%%a repe five pattV\Ql 2002 PAORRRoric i image data is based on

previous images at or close to the second position.

Reference is now made to Fig. 4, which is a view of display 12 showing an
image 38 of the actual view from device 14 after the movement command has been
completed and the image of the view from camera 18 at the second position have
been received by operator module 22. It should be noted that image 38 is formed by
gradual changes to image 30 as camera 18 captures views as camera 18 moves.

Reference is now made to Fig. 5, which is a view of display 12 showing an

image 40 of a predicted view from device 14 due to a forward or zoom-in movement
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O coommand. It is seen that image 40 is an enl arged
version of image 20 (Fig. 1). Therefore, imge 40

WO edoseete39 t he forward or zoom i n novenent conMMBETIIL2004/000680

which brings the objects- of imge 20 closer.

Ref erence is now nade to Fig. 6 and Fig. 7. Fig. 6 1is

a view of a display 42 5 priog to issuing a novenent

command that is constructed and operable in

AGHRATAANGE idVsLdh ﬁlasteﬁﬁ’i% A0 1€ aRAL S aRIBA0GERA Oquﬁg@% 23 (Fig. D).
present invention. Fig Is a view of display 42

Thoawing, anagaQ &eﬂécbsftha mmcbbeciommem inomnotex i cwenthdnd, which
due to a novenent command. Display 42 has a centrally
oiingrobedbiscdsrel 1BagFtamtosa6 is either an image or a

i el e

SR I AR S 48 S . o

dddosdarReShith Qlsecdi® alt@ﬁﬁt@élﬁboﬂﬁﬁ@tld&h@?r@seﬁ@ﬁﬂ&ﬁbn Fig. 7is a
command, for exanple, to nove device 14 to the |left

tieweoBdisplay 42astioting anAmagheldnafiepredicted riem ﬂom device 14 due to a
i ssued, image 44 is _displayed on dISHLa 42.

gvrsmgb cammoancs Hise ot dhab o2 cretraliy Khisposed 5fr%m§ %ﬁayFrame 46 is
%J%tg:é Ba%%el ?)‘lﬁ lgy}i)eg}ur{a%;gg g.\re A gecgfxg &15@%%@1@? td1spl'l]ay 42. Before a
ﬁ‘l‘d@?ﬁ%ﬂ{ e Hr%alﬁ‘i s (95068 & ¢ fﬁﬁg& 2806¢ | et Sighe from dev1ce 14 is

I nc i mage 44. Th& term "substantially all

diRplaged vt Wlthftﬁﬁianfd 46] el this poiat, dedcd 4 &4 at a st position. The

i ncl ude, for exanple, when sone of the details of

opeageer 4Bemissuess mevament @mmang fosfexample, tosmoye deVIce 14 to the
roduce image 44, 20 Reference is now made .tpo Fi

& 2 sego ems&forbréa ROVEGHN aPmpIandp i35 g image 44 is

ATl . st M R S e i o
%1@ ay @2 d gé?ti% ﬂ?‘iﬁﬁsﬂig ot frahe 46&6%ﬂ€ctptﬁ§'sftééi’ﬁlg7@)5the left by the

n“recelv be appr eci at ed by persons

spdrbloe dHowet big sabdtattiudly alhémppe skementnufithagndd s.re ﬁﬁluded within
not limted to what has been particularly shown a
ieager4b ddherternai ﬁulbiiwlalhmlh anage elementope 1B€1U1dﬁé is deﬁned herein

B ik R eABRLS vhet Hate g tos, 4SRT5 P Ruegaa 3R Insydue to scaling
%‘Iﬁﬁﬁe%a@%;roﬁﬁ%é"ﬁ%%g@ﬁ 4variations and nodifications

inthe prior art which would

occurRefreifleSBNfow Slihdé eI Figl 8.hehitht isup few esfdbrie@idtive display 42
f oregoi ng description.
showing an image 50 of the actual view from dev1ce 14 after the movement

command has been completed and the image of the view froin camera 18 at the
second position has been received.

It will be appreciated by persons skilled in the art that the present invention is
not limited to what has been particularly shown and described hereinabove. Rather,
the scope of the present invention includes both combinations and sub-combinations
of the wvarious features described hereinabove, as well as variations and
modifications thereof that are not in the prior art which would occur to persons

skilled in the art upon reading the foregoing description.
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IS: 1. A nethod to provide feedback to an operator of
w@2eewiwe havi ng feedback delay, conprising tPEr/HL2epH000680
of (a) displaying a first inage of a view fromthe
device, the device being at a first position; (b)
i ssuing a novenent conmand to ¢Ause a desired novenent
of the device to a second position; and (c)
WHA RIS Ad-AIdEEDIE | mage of a predicted view fromthe
device at said second position prior to the operator
recei ving real feedback of said novenent command. 2.
The nmethod of claim 1, wherein said second image is

ot hod Bl i S SigR hesrn e R nshor b e WEr Jigaine feedback
Aefal/ #&’h ﬁgﬁ%ﬁg ste%‘éto? de of said at |east part of
*FTeE | e. 4. Th

sal _ ge. ~The nethod of claim3, wherein

s8) d Uispling adfiispimage bbdadew fp@htthe deviee, fHeedeBEd Being at a first
of claim4, wherein said filler section includes a

r epet positten; pattern. 6. The method of claim3, wherein

id fil]er section includes historic imge data qf ,
&) g ISBHER BIPVEmERt cor oeioseIa Jesied Mavemen, of Hg device to a

con‘pritséég%%\ﬁog\%ﬁ;%%dof (d) displaying a third i mage of

an actu inthe device at said second

Eée}fi t Hﬁglay\ﬁ% 43084 R3S 6Fd phdAHRANIEP &R thé d%ic@{ég )said second

hod of "claim 1, further conprising the step of:

| i mi t pogitieai prioo e nthst oparatoenctctivign suale fédiback adfisaid movement
second i nage can be based upon at |east part of said
firstcompmd. 9. The nethod of claim1, wherein said

step of issuing said novenent

2. The method of claim 1, wherein said second image is based upon at least part

of said first image.

3. The method of claim 2, wherein said second image includes a filler section

outside of said at least part of said first image.

4. The method of claim 3, wherein said filler section includes a pattern.

5. The method of claim 4, wherein said filler section includes a repetitive
pattern.

6. The method of claim 3, wherein said filler section includes historic image

data of said predicted view.

7. The method of claim 1, further comprising the step of:
(d) displaying a third image of an actual view from the device at said second

position.



command and said step of displaying said second inmage,

occur substantially at the sane tine. 10. The nethod
wo@Rooslosion? 1, wherein said step of displaying sBETIE20044100680

image is perforned by displaying said first inage on

a screen, said screen having a frane disposed

thereon, said first inage being;di sposed substantially

within said frame and wherein said step of displaying

sai d yaceRdhbARgRldim Pefb@EBSn Emsﬁgsmb@w ipner: sali d
second i mage on said screen such that, said second

(dmgeliimithgdesd subaneerti ainyasd (to anm@et}mlt sahseconfl image can be
said first inmage. 11. A feedhack system for an

oper abaedgipon aidvast @arafi sail Brst Amags, conprising: (a)

a control arrangenent configured for issuing a

rmvement command to cause a desired rmvement of t he

§§‘é'f )h aﬁ‘gcnt@%éiéf tcgﬁ?lf 'gti ﬁl as,afcfcsqggsp ayl g said movement

be&xﬁiandn@fgﬁséia Stey bV tplasrmg @slddfecbﬁa uﬂe@I% QSé‘dtcé-hbstantlally at the

being at a first posi and (ii) displaying a
s@netidhe.mage prior to the operator receiving rea
feedback of said novenent command, said second i mage
being a predicted view fromthe device at said second

osition, said second jnage bei n, based. .upon, at a
Ean &he guethod; ‘ng’laﬂlﬁa]gew qrein %9th%nﬁlléplama pal fs rst image is

ein Sef 0
Braprag RS QPSR Yoldgashiage i B Rbbeseid speom baving a frame
ARpbES teret, aiIEFRP HnROShEihg Fisposed substantially within said frame and
wherein said step of displaying said second image is performed by displaying said
second image on said screen such that, said second image includes substantially all

image elements of said first image.

11. A feedback system for an operator of a device having a camera, comprising:
(a)  a control arrangement configured for issuing a movement command to cause
a desired movement of the device from a first position to a second position;
and
(b) adisplay configured for:
(1) displaying a first image of a view from the device, the device being at a
first position; and
(ii) displaying a second image prior to the operator receiving real feedback
of said movement command, said second image being a predicted view
from the device at said second position, said second image being based

upon at least part of said first image.

12.  The system of claim 11, wherein said display is further configured for

displaying a third image of an actual view from the device at said second position.



