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COVPUTER GENERATED | MAGE AND A GRAPHI C USER | NTERFACE | NCORPORATI NG SAI D
METHOD Field of the Invention This invention relate: to a netRodprgf2003
magni fying a portion of a conputer generated image on a screen of an

el ectronic visual display unit (VDU) and to a graphic user interface

i ncorporating said nethod, which allows nmagnification of i an

i mge w thout obscuring its contextual rdl-ati onshi p with Immmmﬂmwmmmg
portion of the inage. 10 Background of é‘h I nventi on Throughauk,thi s
specification the acronym GUl is used tolfenote "graphic user interface".
Fzoont 1S uSed, METRRODADRMALA YINCIACCEATPUTER CRtBRATIEEIMREE! an
imge "Cick" neans pointing at a specific location on a screen using
an i nput deviAMD ahd>RBARHICAUSERSINTIER EASFNINQORRORA TANG Ba [DeMIEEHOD
indicate or !5 execute a conmmand "Drag'' neans a novenent of a screen
cursor which pulls a part of an inmage to which the cursor is attached
across the g@enthe BeERdd NQ" is inhere an image |arger than the screen is
noved across the screen vertically or horizontally in order that it nay be
viewed sequentially. A "thunbnail” i5 a mniature version of a |arger

conpl etse inq.ge.. ",qu(%lpr_ilnt_" s used t dgn te an area go directly beneath
or bourtd by 8K BXEEFHaiclHEY Ih&NWE O maaNBiing ¢eharden 068 campHeopssFatdd i n
an iange Th ' f (o} LWL 4i Lest /s .

i nformati onﬁ'gi%z g%? a?c?cflhg?ﬂf:grﬁcﬁgﬁgi g B?a(;/%/ atuggn(y%@n)e %@ﬁ%%ﬁ@ﬂlgg%ﬁﬁt er
gr aphi cs paokerfes inneipedaing ssgomethode pihinh dlkets capnifieatiae df topgdion of &l oser
| ook at a part of.an i ge.but in 25 doing so.reduces the amount. of the

t ot al inage"‘d"l"gfpwgs‘é ‘gar‘%f RN R rﬁlﬁg"‘ls WItg e, Femging postien @hIte par t
of the inmaggnig be inspected at any one tinme. \Were an image conprises
several panes, the entire image cannot be exam ned at once and S C28n
April 2003 there is a possible risk of confusion. Wth conplex inages in

whi ch ]gd;]e i pt [arelaéi nship of different areas of the inmmage is inportant,
the zo ang—éé%%—?ﬁ%ﬂﬂ&%@—a #eS%currently available are unsatisfactory
because the magnified or displayed section of the image is not shown w thin
a significant 5 context of the conplete inmage. To overcone this problem
sonme sof t wat brqugbertatgs upecificationnthnaidronymm@Ul ris aissd cloatdiemate Wi griiptic asem
function, wh@rg an indication of the area of the ma nifighd imge is

outli ned onTHEFHunbRZM 1 AUt Befeih 28 ABHFHEWT i dCiearatte the; maghicans of

| mage. Summai Ym@e.t etk eRbiOpoidthsT ien BPRIRNfochiRVE BRI OV (VB ScAEY &ls@izesh W th
a viewto providing a nethod and associ ated graphic user interface that

al | ows magnitPuedersa afd gipwianceshapréspinge viitioa amitht adaviiery te dndicatei 0y
with t renmi nde the i1 mge. | his w nification i s, achi eved

wi t hou obs%ﬂu%éac%nns‘ﬁ%lst gﬁ |gvem%§% t* 5”1‘0\0? P ERiSRESE WG p&hic IS #hd

al | owi ng t hgarragnidf irtehep@r hih the diesoviie\akeklicd ddbisss R t@¥enOf "$d6lihg™ iphol e
i mage.

where an image larger than the screen is moved across the screen vertically or
horizontally in order that it may be viewed scquentially. A “thumbnadl" is a
miniature version of a larger complete image. “Footprint” is used 1o denote an area
20 directly beneath or bound by an external periphery of a panel overlaid on or

incorporated in an image.

The size of a computer screen or VDU restricts the amount of wformation and detail
that can be displayed at any one time  Many computer graphics packages include a
zoom function thal can be used 1o gain a closer look at a paurt of an image but in
25 doing so reduccs the amount of the total image displayed on the screen at one time.
Scrolling allows only part of the image to be inspected at any one time. Where an

image comprises scveial pages, the enlirc 1mage cannot be examined at once and
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Agccording to one aspect of the present invention there is provided a nmethod
of magnifying a portion of a conputer generated i mage di spl ayed on a screen
of an electronic visual display unit. the nmethod invol ving g&8&rAnri 2g0an

i mge of a pane! that is noveable over or within nn i nage 20 di spl ayed on
the screen of a visual display unit; sectioning the panel into a central
magni fyi ng regi on and a peripheral conpréssion region; and, mapping: (i)
with a degree of magnfication a portion of an area of the image 25 within

t he footpri ﬁFr%fs%H SSEPAHBFE Phedften central region of the panel to display
a magni fied image thereof in the central portion; and, tit) with a degree
of conpression, a marginal portion of the inmage bound between said portion
of the areaWith térepleragezanid wiich dennicnetttionship be different.ar8tdT AP inhge? 203
area of the image wthin the fogtprint into the peripheral region to

di splay a cHRipf é\é\f%‘: EAR St iferodorcifies etrsydly jaypdabl areayisatisfacie brspiieng
arranged soat.hat .t LGl i i 3 ent on .i o;,i. [o]VI

W th The comsr Bachiies RAIRS, LIBOF i 1RalR B AR Suti L fniiegn
conti nuous ewrtixttdfehe cagelesuimigde Tdevéoampnhintprobifiay sdiye softWaldSgRogRmidS er
can nove the pan o0.a desired |l ocation on the screen to nmagnify a portion

el to. )
of the i mag&enhitPUmbRIIDASH; IR 2SserEAN08WIth @ 2Qpmy funcHan, Whefe ¥oh¥idikation cof
out si de thegpane] of AAUAMAGELHS Y is bLh (WAL l_r[‘qgﬁl- Rl ¥ that .
snmoot h curves in ?he or1gi nal 16 il%)g@ngggééﬁwtnéo e2§i°g&%ﬁ§5 ér{%rﬁsawof“rred
i mage {t heyrelnes ©)the lwhold imxtget hei r directions change continuously al ong
them (they are Cl). Preferably the nethod includes the provision of a
control panel at at |east one location within the panel which can be
pointed to i SEfhe tiohnterface of the conputer such as a nouse or
keyboar d to%t_e_c Ohute predeterm ned 1 ~ conmands.
Advant ageousl y, these commands i nclude a command to enlarge or reduce the

footprint of the panel; g command to allow the panel to be dragged or
ot her ii%se n’é%d’f%t‘@?‘oé’%"ctnﬁgn sWiedivelapedoiting Yi6™ fe rrq¥iding ad&usteqd endhe

degree of naRgni;flé 5}9,51-: L hi Nt regi t he els .and a

command to c arllgle gﬁ[ sh\gps)éelhglfrecr%%g %gng#&gsngﬁ%wgé%ﬁgpae%o %%?c‘gl}%Fal

regi on and/whilpanaiptzériag corghaiy ofitl2Ghé henpamel . ofAdgorithapg t n athis hedy,

aspect of trggqrﬁées.ent_ inventjon there is provided a graphic user interface
q:

for mani pul CHIoB JRBERiEY RO U DECHHERRY oTHOE AW YeeRA! BF ther femainder ni ¢
visual di sphavmil tahRIMAPIAE chiSfifticl Yo S uen@l:fégaépgp a;a:sgte&%f e,

generating a panél visible on the®screen of a visua rut an
nmoveabbe eweholoimegd hin an i mage di spl ayed on the screen, the panel having
a central magnifying region and a peripheral conpression region, and,
According to one aspect of the present invention there is provided a method of
magnifying a portion of a computer generated image displayed on a screen of an
electronic visual display unit. the method involving
generating an image of a panel that is moveable over or within an image
20 displayed on the screen of a visual display unit;
sectioning the panel into a cenuwal magnifying region and a peripheral

compression region; and,

mapping:
(1) with a degree of magnification, a portion of an area of thc image
25 within the footprint of the pancl into the central region of the panel to

display a magnified image thereof in the central portion; and,
(1) with a degree of compression, a marginal portion of the image bound

between said portion of the area of the image and the remainder of the



Jrean for mapping (i) with a selected degree of magnification a portion of
an area of the image within the footprint of the panelilﬂ()#$@ cq%brg
region 'of the -4 28t" April 2003 panel to produce a nagni P 8
thereof in the central region and. (n j with a degree of conpression, a
mar gi nal portion of the inmage bound between said portion of the area of the
i mage and the remainder of the area of the image within the footprint into

t he peripheral region tLe:51 heplrtcawtRAPHESBEGnFTRYE thbesepheid £H8n 1o
peri pheral region, wherein the nmeans for mapping maps the inmage within the
footprint of the panel disntis ¢ henpagretd iimage el s dhe Wpll‘f‘fé?rfﬁ@ﬁpf iseid
image mthe central region is continugus wth t compressed. | e inthe
peri pheral region whi cAFhTEdRFS %%ﬁ??Hﬁdﬁ%JﬁﬁgknﬁﬂgiVh%ﬁgxggggﬁz5“¥ﬁe
footprint whereby. in Efhuesus W@ B¢ 2PMpLessedeimasotiehagernpinalll @gica WaRH O
nove the panel to a desired | ocation on she screen to magnify a portion of
the i mage whil e nai nt ai'hivag cemtipyiistyittotherimags auyide iths fAePERd out si de of
sai d panel Preferaply,the graphjc user inter j . . cont ral __pane
visible on the paﬁ@ﬁ%gﬁdm |§p 5%?53"3%??3%%p%%ggh%gg%ggagﬁgﬁ%s E%fmfﬁﬁ be
pointed to via a &ep@=aile 1p6fuod of thdPitagt EWhike meonfietigethet Corfth@itg AsTPUEEr
such as a nouse or key board for e:cecuting said commands. Preferably the
graphi ¢ user i nt erh2gselnfiAe pudestsye fegppetor enl argi ng or reducing the
footprint of the panel. Preferably the graphic user interface includes
means for dragging or otherw se 20 noving the panel across the screen.

Preferably thavgiapbudy. tgetoduntiey frias ind€loube thatBarstlf @urendnh e@s| digifd]
decreasing the degree of magnification within the central region of the
panel Plef er sy epreagripiokenuiiethd irpsipancs imagudsy mdsns ¥ obutc Hngibag t he

shape of thed@%QELQngmgkg§ﬁ&gggﬁf%%§tg&ggﬁkgaﬁiﬁgrinterface i ncl udes neans

for changi ng shape “o e ce regi-on’ an t he peripheral region
of the panel. 28t" April 2003 _ |

Preferably the method includes the provision of a conuol panel at at least onc
location within the panel which can be pointed to via a user input interface of the
compurer such as a mouse or keyboard to indicate and execute predelermined
13 commands. Advantageously, these commands include a command to enlarge or
reducc the footprint of the panel; a command to allow the panel to be dragged or
otherwise moved across the screen; a command to increase or decreasc the degree of
magnification wittun the central region of the panel; and a command to change the
shape of thc panel and/or the shape of the cenual region und/or peripheral rcgion of

20 thc panel.

According to another aspect of the present invention there is provided a graphic user
interface for manipulating a computer gencrated 1mage on a screen of un clectronuc
visual display unit. the graphic user mnterface mncluding:

means for generating a panel visible on the screen of a visual display uart and

25 moveable cver or within an image displayed on the screen, the panel having 2

cenual magmufymg region and a penipheral comnpression region, and,

mean~ {or mapping

6] with a selected degrce of magnification. a poruon of an area of the

image within the footprint of the panel into the centgal region of the



5 10 '~ ~0 Bnef D~~cn~r~ of the Draw~in~s |liznbodtnents of the present
‘~nrention Will now be descnb~d bl w av of E:lanple only mﬂtgﬁﬁﬁéqﬁﬁgsg to
t he acconpant ~in~ drawings in nmhich t~~gur.: ! tliuctrates e T rU 6f a
maani fyi nn panel pro~ided by an enbodi m-:nt of the graphic user interface;
Ft~ure 3 is a representation of the magntlying panel shown mFi GJhe 1

w t hout an underlying image; Fiure ~ ma,schenmatic representation of the
met hod for u~a~nitYnn~ an i mge; Figure'ﬁ'illustrates a sinple block-w se
maPpi no schene i ncor pQr ' 1 TEN , ~ hi c
user interface; FiYurgmgﬁg?ﬁ%ﬂ?%ﬂ?ﬁgg?ﬁﬁggﬁgﬁﬁg%xéﬂggg%%%n§%£%%gﬁ%n Jj)‘of a
t nappi nG schenme {igr produclogea offegmbicssion, i MMagegindypdreor of lthaahsad Bsurddhe

| evel sets of the square norm useabl e muefining a shape: of a magnityin~
panel ariaing froui tB&YeET spAIERdOIGhe sRiacofudeimper and Heaempindgr ef the
illnarates the |evel S the, oYL &, useshl e, i fi

shape of a nagnifyinbﬁggﬁg?hgr?%%%Sgkﬁgng%hgmg£¥ﬁgg§%§% g?ggﬁgglggg?'%
tnterfacc, Fyur~ ~ ~~dsplhepresgnéatd anagefitherebf mote periplegrglolegionpn o~~er the
ranGe v=. ~herc tgg ~Mma~~ ~s to_be cornpresse, d bet~een th-~ .

const ant - mul i | pl Khereins then gepns, o JRapping mMaps e dmasesaiiie ghe forgprint of the
recul an~rsc. n~- i L : 28t " i 5 =~ ELgur LS.
represent alOn opb§§ﬂéﬁPI®?ng? %n%SFﬁgﬁgﬁéﬁgggF%gé Hkggkgfgh?Hﬁﬁﬁﬁf%?fer,,
ynn~; a prece~~. rdggm hd meatinuoasli wsh ttbe ravdipsessed ; imaggun ethe Updcipharal region
representation of a once continuouslﬁ,gt%ferennable igtg&golation pet ween
constant mul upl i EREhGRIIRY SeQpuppepseith ARG dmpgtypyfside dhe LeptprninyRerebringur e
I I is represe i 0Q t 3 S ~Of "he AU o 23 ",
far 1 3 4 and e notabls T YBFeenmhbict s baf DRV, he Ao LU e
set of a norm w tdeattod anght acresy noretaeyly us ortiviheofi thedatfagni wiglepanaltaisthgpe;
Figure 13 represents |evel sets of .a noymw th_hexagonal symetry, useable
in defining panefP¥iggpe ot é@fd‘,maﬁFd%ﬁ*% &%{?‘5[5183 Péﬁ?léé’éﬂ"f ation of |evel sets
of a non-convex function w th hexagonal symetry, useable m defining panel
shapC. Taerailed Dcscriution of the Invention Referring to the acconpanying
dr awi ngs anBreiferaiplsirthe guiphrc Weanimatact iludasbodinteshpanabfvitible qor s @atel and

i nvention provide a nethod of ~~ufyinc a portion. of, a conmputer generated
 mage on a SEPEBRETEENS ST HMeRtA e thEP Lol A AntpaARper

I ncor poy at 1 phut B&yiEABBnedRE 1HBEDCShYOLNRS1sTE RS RE oPlRe R HoRRIOR eurianel
12 that is noveable over or within an inage 14 di spl ayed on the screen | U.

The panel 1&idso2Masdcti oned into a central rrtagnifyrng region 16 and a
peri pheral conpression region 18 .fin area 20 of the ~magc 14 underlying or
~~~iih~n the footprint ?Z of the panel 12 is mapped rnto the central and

peripheral pralong hé 2l BseMihRfadeOlncRWe0d MBRROr ARk P rSducfg e
area of the image 20 i's mapped with a deb ee of magnification into the
central regfotprs.of shevpargl-nal portion 26 of the area 2U of the inage 14
t hat

Preferably the graphic user interface includes means for dragging or otherwise

20 maving the panej across the screen.

Preferably the graphic user mterface includes means for increasing or decreasing the

degree of magnitication within the central region of the panel

Preferably the graptuc user intertace includes means for changing the shape of the

panel.

25 Preferably the graphic uscr interface includes means for changing the shape of the

central region dand/or the penipheral region of the panel.



25 lires outside the portion 24 but within the footprint 22 is mapped into
the peri pheral 28" April 2003 rcDion 18 in .~ ~ornpre.sed 3ridlor

ot henvi sc transl ated manner. The mappi ng of the area ?U of t 28" Ami;2p0oB~
nc~ the panzl 12 is perfornmed so that the magnified i nage appearing in the
central region 16 is continuous with the gonpressed i mage appearing in the
penpheral region 18 and that the conpresséd image I n the penpheral 5 region

18 is in turg.coptinuous with-the remeinder of the imge 14 outside of the
footprint ?2. ﬁ—é—stFgm—rrUst“éearly in Figure 1 where it can be seen

that various line, ~n the it~>a~e 14 are continuous across the screen !0
and panel 12, Therefore the contlnuiw of _the inage 14 as a ~~hole remins
unal t ered anBMPRBMAPELR] he Brsent BN HOReY HLROW OF idser b b Yoy dérnemale ¢y ti on
16 is maintajn T . 1 ad 0 -mved. -0, a desired | ocation on the
screen 10 byhggce}e%?emge (E:)Og{rif\%edﬁ %gﬁ%ﬁlﬂfs%@%%ﬁqi‘%&erface such as a nove or
key pad to magnify sel ected portions or areas of the inage 14. In effect,
the panzl 12 is a visual netaphor of a fiat nmagnlfylng glass O |enS havinb
a central refie8iv bf coHettEags o Limeefsa magnifyng Hﬁé‘%)é?f‘l"égsde@gé% emppdisnesh a
met aphors 15 the centr (A - e omani fving glass is equated with a
central 5r egion 16 of t féggaﬁdgﬁ&a‘%‘%ﬂgﬁ evel | ed edges equated with the

peri pheral region 18. In the sane way as the netaphoric ma@nifyinb jlass
can be noved_over_an image on the piece of paper the panel 12 can be noved
across the sCEEEN 10 Uy ACGRVEHIERTaP! HEaRAcUDRRS pyivhekaY] Bnlghre hevithout '

nal portion 26 of the jnage i pe:3.rs In the peripheral 20 region 18
conpn: ate~ for the incdrreaserl?%gslénélgg' taken up by the magniflcd portion 24
appearint in the centr~>l region 16. Therefore, the panel 12 does not
obscure ay portion of the iina_e |4 appearinj on the screen 10. Wen the
portion 24 OFS¥Ke ar eds 20¢kimititarsaresentprhel thedpsthedoter macnivias @BrimEES;or at
tile side of the screen i0 the nmethod and C rCTl operate to cause the
entire imaDe 14 to 25 no~~e in an opposite direction sufficiently to allow
t he mar bl nalFigp@gidon ?<llddraddsse dimpihbldekiviset happiepplobsad viip@ited §n dhals,
the action of pushing the panel 12 against the side or corner c~u~~ a shift
in the Mhol e i mage 14 SPHO4nGhpddhe Brchiodand; Saplen sl iHerldsanel 1?2 is noved
away fromthe Side or corner the inage 14 automatically shifts back to it,

centraiis~d position. "hlle tlli: results in a part of the inmage 14 30 nopst
di stant the gmels f ' 'graphicalie itlenpmeas iskyor@Uémbddisibg dft a tl¥ipPink Sschérhe for
considered to be 28 n April 2003 of any subaant~al cm-f~cance a_s it

i s reasonabl e to assumECUGHES @ AHENEEEAMEenot of tmmlediate inlnest a pile
an opposite extremty of the ima2e 14 is hein~ tna@ifnd. The GU is
provided with various user functions that can be activated by clicking on
various comfands 6i consilishates appaae] sdis ofl éhedsquaBy Sortont it pastalisg a8hape t he
panel 12. In Figures 1 _and 2, the four control panels 28 are shown) one at
each corner of the paél? ID2ETAIRS dEsh 11eH8 Bom Sepfsiiodednd radeh W t he
controljspanel s 28 other . .trhan that for the top right hand corner. The
movemeni icon 30 can be clicked on by use of a user interface such as a
nouse, space bail or key pad to drag of otherw se nove the panel 12 about
the screen !0. A_magnification icon 3? is provided in the 10 control panel
28 at the upp®Ferieht YHaHgee dhedevebspeoinge JRCe RIS R WFHRbW" dRBUIGSEr to
i ncrease or decrease nificati £, Lhe ion 2~ of the ¥ By
i nplicarion thug al sogﬁﬁ’vcg%g(g yaoc }rtllg sa?‘fhéﬁsg%%rﬁfg& of %cé@rggdsgrghﬂggﬁ%e
mar gi nal portion 2b ofinttHiecd mage appearing in the peripherrl region 18.

Exl npl es of algorithnms and suategies for mappinfi the imlLe in the
footprint 22 to 15 the panel 12 will nc,w be described. Referring to Fijuns
4 and ~, forggachk pixel .peihiat. (L V)con:the . e L1 A i . Y)
= f(u. v) ofFlf é@on gqar%al?bltré%rgg%"?n, I)\f/\ﬁlog}ég%:Sﬁ%&ﬁa{rarﬁgtﬁgé%o%ng%Rﬁo&% tﬁle(v).
(Al'so, 20f a nmouse is cehatcked BE chthpragied persiden We faIStanb@uRphIgl Oated o
find winch sensitivity region of an object defined in | the nmouse click is
intended to hit.) For ‘Bestirledafthe graplabe msyar riesorutieh M¥an t he
unmagni fied screen view, so that magnification will reveal nore detail,
rather than 5liow the lack of it as an enlarged blur Since (x,y) wll

r~u' eh~ be an excel pirel point, standard anti-aliasing techniques can be
useful . For the purpoaea of tfus description. however, the correspondence
of the screen and panel 12 "is" the mapping f. 25 For conventnce. assune
bclo~.~~ that the unit, in the screen and tn | correspond, so that the map
J for 4;~hich colouring (u, v) mh the colour of (x,y) = J(u) v) produces



the standard undistorted i mge can be warien as (x,y) _ {u,v). Adjusting to

pi xel upits in the description of I is a final step. Suppres~ed here.
Aasune also for clarity 28t' April 2003 -9 (u) v) is mapped8f"didri 2003v) -
ft c~~r~~, v-v") + (uy va), keeptns the sane size and shapc_) Most

mappi ngs are nuch easier to evaluate forurards than to solve) so it is nore
efficient to work with {x.y) = f(u,v) whegre f (rather than the inverse of
f) has a sinple expression. Since f must be c~~aluated for every pixel
within the mpaaet o oot p§i Ntepletenrsion BI &f @loablm@art AuikQBRILLL BubLKh Yeonstant
conput able. )~or all the mapping functions below, the constants Wand H are
the wi dth and hei ght ohulthlcrarguaing evpeesyidsylincaeragsusripghdipmaghsl e w and h
are the width and height of the distortion-free area inside it, where the
image is magnified by ~1. That is, for the exanple of t~~ofold

nul tiplicatifogurilt = 3) .a fdpfesSmth@a of Qoddk NAhandhs i} difiesdnubbler @ ekpblhE&Gei Ve
the colour at the point (x,y} _ {ul2.vl2). The sinplest scheme is to break
the panel 12 into not dcFEEnafeyistant tfh'ééléhqfiéiéhbméigggffﬁ@ﬂilﬁﬁ%rraﬁmﬁé@fm@ es
34 thatcconstitute tthferipheral region i 8 of panel 13 and a centra
rectang?e 36, constitutitt~ the central region 1G (Figure 4). Mapping the
rectangl es one at a nine by the obvious scaling reduces to piecew se |inear

fornmul ae 15 on the two coordinate; separately (u~ v) ° “,Q/ZF—QAL—)AAQ"EVG ttifa
< -W2x-W Fighe-ld u iga-represqptation/of thyy Epelsels of they npo)™Viaw) “g(pw ™3 for'n

"if-zu/2< a < tvJ2cs ~ M (4 - t A4~ W~U.+ W, 1= 1fJ w2 <a< W2
JaifW2< at:ifv < -wz*(gf%%%“%%%‘?ﬁl&?“'#gn{“ﬁvaé“? VAR by 2a(rr - -

Figure 12 is the levcl set of a norm with triangular symmetry, useable in defining

panel shape;

10 Figurc 13 represents level sets of a norm with hexagonal symmetry, useable in

defining panel shape; and,

Figure 14 is a representation of level sets of a non-convex function with

hexagonal symmetry, useable in defining panel shape.

Detailed Description of the Invention

15 Referring to the accompanying drawings and in particular Figures 1-3, embodiments
of thc present invention provide a method of magnifying a portion of a computer
generated image on a screen 10 of a visual display unit (not shown) and a GUI
incorporating the same. The method involves generating a image of a pancl 12 that
is moveable over or within an image 14 displaycd on the screen 10. The panel 12 is

20 sectioned into a central magnifying region 16 and a peripheral compression region
1§ An area 20 of the 1mage 14 underlying or withun the footprint 22 of the panel 12
1s mapped 1nto the ccntral and peripheral regions 16 and 18 1n the following manner
A portion 24 of the area of the image 20 15 mappced with a degree of magmnification

into the central region 16. A marginal porton 26 of the area 20 of the image 14 that

o
h

lies outside the portion 24 but within the footprint 22 is mapped into the peripheral



+~) ~a,r~-h)_a -"-'" "if-t~/2< v <h/l2 _~3) (_) Hhr _nju -~ ah|
hifh/2< v < H2zifH2 _<v Vi th ( 1yrL - w1/ ~ ( t W) . g - a
Il 21~ (C W- w,(h = ilh) | ~ (H- h) andH?t{1’7~)i?8’7~AF(flLI00$|) as
constants fixed when the panel 12 is defined. !dote that we nust have

28th April 2003 - 10 O<mkW. ~)O0<h<H(,~)0 < :~~/a < WE)O<h/a<H(;) for
sensible results. ~~"tth i~ < 1 {that is.ﬁ ~;~ith actual magnification}, the
last two of these conditions inply the fi'rst tu 0 As Figurc 4 illustrates.

t he bl ockwi se approoach crease tinct bo ries e the ma |ng |s
cont P nuous. BEEOTSEcBpt CPBR G TSt MG FSAA) meires) T PR PECT M

change. ThesgeAng c3apBYMRL i fid ARl b8! 19 id B@rf@éﬁ?e)d Qﬁtﬂahﬂ\eaﬁghﬂﬁed hfﬁyoe
create may be seen as "features" of the i mage conpeting visually with the

corners and dppundwy iiesthiencehel |nqglanelq’)tselc@ntlmuea‘dubf thce compigaicdr ibhgycks,
t he area oCthelrraevmthnfoot anel can he.broken into a
central rect‘ﬁ’ﬁﬁ?&‘%’%‘o‘h? Bu?pl?fﬂ'] I’%ﬂ 1%&“‘5%@% Om%cfﬁ?gd{i’f‘%e L E P E‘ﬁ“ﬂt he
central sr egl:@ﬂioanaa i |d nﬁﬁrcohmﬁnp%aattr@nrehﬁu@@mrmc Sk O YA dungad bapez, i al
pi ece of the Bevel (Fi 3_ure . I'n the left-nost trapezium for cxanph, the

map i ng f i Sodetinh@3d. byh{s21s shown most elearly gy Fﬂbmy 1|'~\|/hcré- 1t £3an ‘|bcTseen1that 2 :
2 This ai~~es onl tvsw ve ti nt 401 bourtlldarles ﬁl ?Q a 1(3

W ~1 ~(W )Rl “E“ N ‘““wj A e FRRUBRRRE A9 e Sﬁﬁ?eé‘h h“€|‘>‘eP S
change in d'T&@ébenth@fcohﬂﬂmkmﬁgﬂn iSehld A8 svidh rdhRientihdieled aMohdaskhaby
observing that this exanple is a nenber of a wi der class defined as

fol l ows. 15 coafaxhel &lcr'aeﬂnafllcdmp*-asﬂ aeumbppﬂ@nolfé tsHeain@erd~ Ihc:paAel(Lﬁcaﬂ) Y
wher e (rf, unctj of na

ays (Mg aiberigisd & B oSG TordofRE b8 ReRen RoRB i oA bnisttihy TP RS e
12 wi th maQrfieciatd Qe as aimble otateyep§ tohmagni®X R6lebred gorfiéts &xu;mys) oh&@ to
(0,0) and exactly 1 for lark values. It is a honeonorplu~ radial panel 12
if it is conmagadds and has a conti nuous inverse

In effect, the panel 12 is a visual metaphor of a flat magnifying glass or lens having
a central region of constant thickness but with bevelled edges. In such a metaphor
15 the central portion of the magnifving glass is equated with a central region 16 of the
pane! and the bevelled edges equated with the peripheral region 18. In the same way
as the metaphoric magnifying glass can bc moved over an image on the piece of
paper the panel 12 can be moved across the screen 10 by conventional means. The
compression of the margmal portion 26 of the imagc as it appears 1n the peripheral
20 region 18 compensates for the increase in space taken ap by the magnificd portion 24
appearing 1n the centra region 16. Therefore, the pancl 12 does not obscure any

portion of the image 14 appearing on the screen 10.

When the portion 24 of the area 20 of image 14 to be magnified is in a comer or at
the sidc of the screen 10 the method and GUI operate to cause the catire image 14 10
25 move 1n an opposite direction sufficiendy to allow the marginal region 26 to also be
shown in the penipheral region 18. Thus, the action of pushing the pancl 12 against
the side ar corner causes a shift in the whole image 14 in an oppostle dirccuon
Once the panel 12 is moved away from the side or comer the image 14 automatically
shifts back 1o 1ts cenualised position. While this results in a part of the image 14

30 most distant the panel 12 to be temporarily out of sight this is not considered to be



20 Al'long a rav :~ car, be expressed a: a function of radius In the
rr~appi ngs descnbed here. this fun~uor, ie atsvmd to be liven by a fornul a
i-ndependent of ~~~hich ray ns 28" April 2003 invol ved, th@@gﬂﬂﬂﬂéﬂpﬁs
need not be the usual Euclidean distance neasure ~, ~(u +v=j, We take ~1 of
the form,~1 (i~,O=1(p(u,Vv)), where p is any function that increases
outward along ravs. and 1 maps the valueg of this to the nultiplier h we
will apply to points. Wth Euclidean di SI~~nC~ ~S p, we fret far an | a
rotationall pan I u S t. note .t he
best for a ge%%QﬁgaFgﬁﬁ qoﬁﬁgﬁrée M§ ﬁgmo%ﬁn?Fﬁgﬁ?@éﬁgﬁﬁﬁ§%mggﬁ%rgiﬁgr
choi ces forummaﬁm@1@iu£he53cuﬁopﬂﬁusquaaﬁup©rnm9n@g¢luhabem§XnénguL,v1} (9
thSt'. | evel set; arc shown in Figure b. These correspond to the
‘contours' of a geojraphical map; curves of equal height In that case,

cures of e g, g%,@ﬂ a
certain Vaf]rgl?aé S@Ihg evl(?%g\lﬂbﬁq\?mﬁ (f)lﬁl Lrli()%'g1 ﬁ'ymggl?sv@a{/\gaédr gg-aé%l}gﬂf a@t geé@al to
P Evi dent | yyaridus tdoenmmandt isgunis ehat lappsarlin/ orlc*orumot'd)ubrrtrdilqj’aﬁclt lE8sorp tiecpatees t he

value P, we have_a square re i on where display points correspond to
original i mige UpSIAYE: § and 2. Bie four conignh RIARIS CEritf howd et oAb CAMST PBgi on
the 1 mage i tfie v r r add 1 ~
coefficient zxchFt?éléa bﬂ % e)Imnl:)?cton850 1§$§&@8&Hb eﬁ%ﬁ?ka{%cﬁéﬁggﬁﬁé@ﬁeéé sets
v.~hen a = thammldat lforthB ap emoﬂi Bamiscariete Bire tnheymant écdnalld canfbatbsked dn Bpes,
the effects of E % vi) will be vrgallised i rec% ul ar re=ions,

just as tho¥é thf“ #3qripfsepe ‘th Fe? G1Yshi Pack PH! af &ks Padide Skups othpBYist e

Coi n~~ on @@t KR pdrdf i b AbodURE Lb@PS 4000&%11&@1;@@&@'1&%@515 ovibied iR 8he

ei tnpl eat 2U uses plece ~we Intariu.~, as I (?). In the inher region,

ma’” ni fli0cat ramtiof pinel 28 quitreesppar vigbt lomdbypnler.. Qlickmg. oar this ncomnlio\pmll&t @ser

between this and (outside the pane mul tiplication b lla ~ it 0<p
. r D W aARj incK g?) ar dgeredyy th ?‘agé’}‘fbcagoﬁz Q‘J Ui pottiop %epfcﬁ‘lﬂvém%iet h Be~.
parts i n Fi 1?11ﬂ£\rc§ru§1 %m‘&% 111VW<512 Kianges™ therde‘dre% eﬁgoﬂp reséton %fetﬁg%%@hlal

mul trpl” I, up top ~ ~, onstant mul tiplier i)eyon p = nd a 25
strai ght (Ipmeea RO lofitrleer pwizatappearingtinelenpdriphe el H’cfgeoras&endl ng graph of | p
shows how rnult " Plicatton t~~" '/ r stretches the r.inge fromUto 3 in
screen space only over the 28 n April 2003 -12 range fromO to 1 tn the
original i nBaenpi@ner bi¥efhiSMANeud & foatrﬁﬁ{p.rrganﬂen&nl:aﬁgﬁg f¥pdnt INg MBP
in the squeezed region is non-linear: to be pie~;,ewisc |inear along rays,
set _ 1B/ a ithe parelpl2<will povebe desetbRY a(~ ~)p ~f r <p <R (t 1) 1if R<p
giving piecewise linearity after multiplication (figure 9}. Wth the
Luclidean p, dus 5 gives directional discontinuity only on the two circles
boundi ng t heefeanRl roandukhe JFBaNifhd &&hipiRIPold @b PY¥R heSicrden, Bferdisma pobd p =
Rfor this case. Wth the square nuUnl I, it reproduces trape2ial napping.
These fur zrayae Akibaf the Cfre\mrl tipegmarhase colout matst bhespchuficar i @dsmat wi | |

have changes in dir 8¢ n. noot her t pal at.ins cubi c,
requi rinb thit"Ft o¥" %8 aé\yé?’) \Kﬂ%\‘evﬁén'llst[ r%“f“gwaﬁgafn&?fng’%ﬁhtsepﬁ TGhECBNE with
l'inear intespQl abjedNdeRRU YA |mdult RULPRAtdHAel 96 Hihe rraalﬁelsmés@m masl ead
to many-to-one mappings, so it is better to divide by p. Setttn~ 1l/a if 0 <
p<r2P- tlggherm;tcauuqnsg}mn Ahg unmpgnifigdl fereen view, so that magnification will reveal

more detail, rather than show the lack of it as an enlarged blur  Since (xy) will

rarely be an cxact pixel point, standard anti-aliasing techniques can be uscful. For

the purposes of this description, however, the corrcspondence of the screen and pancl

12 "1s" the mapping f.

1)
(V4%

For convemence. assume below that the units 1n the screen and 1n f corsespond, soO
that the map J for which colouring (&,v) with the colour of (xy) = J(u,v) produces
the standard undistorted image can be wniten as (xy) = (&v). Adjusuag to pixel

units 1n the descripon of [ is a final step, suppressed here. Assume also for clarity
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RT~r_(r _R-2R- 2r- (r ~R ] =R jy-"~rftT-R=) T (2r+R ~. ~
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Most mappings are much easier 10 evaluate forwards than to solve, so it is morc
efficient to work with (x.y) = flu,v) where f (rather than the inverse of f) has a simple
expression. Since f must be cvaluated for every pixel within the panel footprint, it is

5 preferable to keep 1t quickly computable.

For all the mapping functions below, the constants W and H are the width and height
of the area covered by the puncl 12, while w and & are the width and height of the
distortion-frec area inside it, where the image is magnified by A. That is, for the
example of twofold multiplication (A = 2). the screcn coordinate (i,v) must there

10 recelve the colour at the poimnt (x,y) = (w/2.v/2).

The simplest scheme is to break the panel 12 into nune rectangles these heing eight
peripheral rectangles 34 that constitute the peripheral region 18 of pancl 13 and a
central rectangle 36. constituting the central region 16 (Figure 4). Mapping the

rectangles onc at a ume by the obvious scaling reduces to piecewise linear formulae

15 on the two coordinates separately-
_— ¢
fm0) = (,9) )
where s
u if u < -W/2
Whw) Wewll—A} .
ST - e f W2 < v < —wf2
7= s 3 ety if ~w/2 < v < w/2 (2)
Fomtus = i w2 < v < W2
u f W/2 < u
v if v < —H/2
(HA—h} Hh(1-%) - .
NGRS :Tr'}—_h% i -H/2 < v < —hf2
= ¢ f —k/2 < v < k)2 (3)
(HA-1) N :
SE h)“"L'{{)\fz(}; m i k2 < < Hf2
v if H/2 <

with (WA - w) /A (W-w)We (1 - /2% (W-w\(H-Ak)/ A (H-h) and Hr (1 -
A) /2 A (H - ) as constants fixed when the panel 12 is defined. Note that we must

have



1t0) - i ~ f° -haFrWR3r.- ,raTa ~=~~RiR ->r= >R: F~ ~ .*r, ra_

Rv?l)fTva( aRy~-a~~~)~Ga~r~)~a~1|th|< “ith
the results sho~z n |n Fi gure 10 1Ve have now madz | on;.z- did& eMriti2P88] e
(C) ht combir~ar_ion with p = "Ilrxz ~ if] the resultlng map is C also.
By the use of application of standard interpolation 5 fornulae, this

differentiability can be extended to y any peraon skilled in the art.

Howe~~er, the square normand its rectangul ar relatives are not
differentiable along the |ines where the _choice nmade hy the nmax function

changes. ttVe can get an artal~~tic &#d@rmfor p throughout the

non-constant nultiplier region, replgacing fhe rectans ful ar boundanl by an
analytlc curve near it, if_we use prl '~A~ AR % (Qt)2n + ~~ 12n 10
for :otne r: > 1. Figure 11 shows thé)%éﬁtéurs of [thi® "when r =2, n = 3,

n = 4 and r) =6. for the values a = 2<A& 8% = 3 us&d to rectangul ari se
the square: norm These are easily used in managing the size and shape of
the panel . for pagitd waulg heViaxas<p gledusevids aopbl magni@chrdibd), drdlak fvo bf

wi t hout | oss of generality (SI nce the shape is controlled onl ~~ h~- the
ratio of avtitg oppdiages gt it 89 So to arrange a panel 12 |i ~t~ho~
inner reignt 1) high and whose od4~erall height t: H vL~e use pre with 1
a.5in ( 11.12. i 3 ) and r = h1l2. R=H 2. Setting, a =H ti% a then
gel p = R whkehigire 4 illMMRs. (tmrbimlmiigc wmdch@rém 2tldessinof bdundariegyivdrererher e
1 r 1. Thi automatlcallyforcesavvi = t3~7~I'H wth the inner. rebion
a scal ed cdofy TEPPYIEGS -wwmueubaweﬁcxg%é@) V%H%Plémﬁé’&é’lzo%‘ﬁl bpwo“%ltf!laﬁm%. s is

best ign ma S sbute [ n .
a1 wi ot ho AR CPocPdle BANRAL N B e PRV R D AR R GO 2
28'n April s2€)3s 'teiidaIuA dfripat mags t@ﬁp’eungfwamﬂylwﬁllna]peemmts mﬂab@hﬁlaﬁe\: this

overall schene. The above ex<unPl ea are all rectangul ar, bur the
class of rauWihf image Hele Isiaderf ToREpEYaS bﬂ‘?‘g 8‘8( aepyo sgLr Heg 8’1'§H‘apes
(Fyure 12) 7'cad u

svimmet nc sgg&gnm |2:0| \?vr&cg af{?%l qwcla pt %mheu\i&)o aug?cn?r I%l %&aﬁfgﬁ(é\@ t-ouggélgq)m 4) 5
and So on. rmmegaa nmﬂd moe :.eadmg dnetlmommvai rwpbnm aad Wlifeat mivepdlete-omahct orm

(24) vesthe apes shvvnin re1 Thee ar i ons illustrate the
boner 18T T HETGUETAR BT e oT8E R (EnBa - Heths el Ghe [PEBb A T
| mnt ~on arg,& legﬂeI,ng,egér,;é2 As%hh&ﬁwf ma~ni tytn~ a portion of a conputer
gener ated rmagé di spl ayed~onma screzn—or—an—etect ronicvisual—displ ay unit,
t he nethod involving: g ne atfl nie’ A | geof- aw panel What Si-s! ngveabl e uvor
or within an image 5 di spl¥ay don thé s rJe(eVI~eJ) aCV| su It—zeius!gl) y unit;
sectioning the panel rnto a cenfral, nmggni fyng,regi on and a peki pheral
conpression rz_ion, and, mapgl-nz— uL)—,_— egPee Vof )ai-cati un, a

portion of an area of the rmage®l U'~rt hi r'\~ t he’ f oot print''of tNe panel into
t he centralThisgivenoglf irlabegamnelor bgumliaspi m~the panehalhinf wenthlthage's tahdoegf in
the central. portion ree of co ssi.on |naI
portion of 1???{239?1%{‘9@@1 W&g%e%"dl L‘B?‘F <8 lbcgf)‘btf’rf Yoh'@ ﬁé z!ﬁs%“'gm@fm% i ma~c
and the remRbMgRNis @f méhBerai o ier ER dJMMRBE at YélldWsn the footprint into the
penpheral region to 15 drsFlat a conpressed i mage thereof in the ptrrpheral
regi on, said maopm-~ : trranQed so that the nagnified inmage in the central
regi oni ﬁ:?l‘;[;“‘l’l nuaaf the.co e ed i mage in the peripheral rc~.ion
whi ch Pntu PR Tt HU‘BU@ W?WW%% . e-the footprint; whereby .
in uce, a user can nmove the panel to{a desi (L4 [I’b%atl on onmgjtire screen 20

to magny: a poraon of the inmage whil i nt ai ni ‘%the contrmuiri~ of the
i m~~e ~n: ~“here it Qdvicatsicaer ttmetlcp‘anﬁau and v. Any such map takes rays (radial lines)

to rays, in the ame direction We have a radial panel 12 with magnification A if the

value of A is exactly A for (1,v) near to (0,0) and exactly 1 for Jarge values. It is a

homeomorphic radial panel 12 «f it is continuous and has a continuous inverse

20 Along a rav A can be expressed as a function of radwus  In the mappings described

here. this funcuon 1s assumead to be given by a fonmula independent of which ray 1s



2 The nmethod accordin~ to claim1 further including the prol-ision of a
control panel at at lea.~t one |ocation ~utthin the Panel whi~lt can be
pointed to wa a user rnput device conneeaed to the conputer 288 Axie0o2
prec3etc: nnined 25 co urni and: The t>>~thod accordurg to claim? :vherern
one eommanrl mto enlarge or reduce, the fo~~ignnr of the p,uiel. 28'n
April 2003 - 1 fi 4. The nethod according to claims u hermm a further
command is to allow the panel to bz dréé ed or Whciv~i se noved across the
screen. 5. i ?véﬂekﬁ&@wa‘f&gﬁg' g b IBL%C”}sTmM‘EE&EJcQu %'sia‘Hc% NelasgUEnd A S 1O
i ncrease or decréase“the degree of magnificatiron within the central Tregion
of the panéle gkeAnTef tedicasCar ding= /g Eh i Micravpekeiny mnttsd fer icaerRad is
to change the shape of the panel andlor the shape of the central region
andl or per ioBREHdI2lenggigh B ARepsphnapluesyof RigiodnningliBlar A vicevilhapply e

mani pul ating. a. ceppy - er.al i e .scree i i sual
di spl ay uni?Jtg fn%i'he ﬁ rtggﬁkl%ﬁﬂs‘%bﬁ&%gt%ﬁg*cceggoé i %ﬁllédll% r‘@"“?{ﬂ{ %@%&?%P finel
gener afi ng 12: pagtel for ikl purpbsek hbuiswsie et Bdst dorva setddnodiasRl erganinéd iange.
no~~eabl e gver_or within an i mage di spl ayed on the screen) the panel having
a central nEgHYYREghe 5P ofsd choigsriopRer al  conpr essi on rebion; gil d)
nmeans for mapping: 1~ (i) wth a selected degree of magnification, a
portion of an area of the inage within the footprint of the panel into the
central re@merofohedchie thapglard fofpt oduce a magni fied i nage thereof in the

central region; and, (ii) ~~ith a‘o?eq- rﬁe-e—gf—-vgﬁnpr essi on, rgi nal

portion of the imge bound betweerf @3} B8 #5H of the are(g?)r(;"al the i mage
and. t he re@t{%g@ rlcv%fl s%&?ax%osh%(&%ainol{:iﬁhﬁe&' %cvﬂo}l}ék nElhl% BfP:OIcBh{oﬂEs"é’ft the
peri pheral region to display a conpressed rrnaae thereof I n the peripheral
regi on; wheeetmpliibad mepneurfar oimeal heighm thiheasc] ca@ee oMeljddinp hbee. f Taé pri nt
of the panel .into the panel in a manner ao that the nmagnified inma;e in the
centraf redfBAD (MKEHG Iy legbihanpy pqUahdC Cofprert yalyei RrdsIhe fegipe WwEKD gher al
regi on 2~ y~xNhi i,n.turn. i.s. [ us: Wt Rt ptua== outside, th

f oot print \\%/Hg}raeg%ljei A lgs?g?étﬁhgagé f—?%ﬁi C%V&Hs?ge]p”i ﬁf‘g%f@@gmé%a[)?gug /a’”ulg%rtot o]
nmove the panele tigis g desiicedhd oglati Bhwerhdvhe: SqiLeredion Magte f disglap Gokaton of
the i mage whil e mai ntaining continui t,y of the inmage inside and outside of
sai d panel correspopd tagFzinabipage. poyntg 1 /ad g SFHTAN (ReFents: 69 ik dn sis segiPhg t o
claim?7 fur iLnciudi cqnpt 5 ol nel _vi si . h

di spl ayi ngtt\gléz;ﬁlﬁlglég ié’xEai'{cal?i’tg g%fleggeﬁﬁan sqt ﬁa'ic\&cag%"g%rg rg@?bﬁ gvdﬁo '?r%gbw:gﬂ?’s a%d

separ dbe. usefficienpulf devi ce connected to the conputer for executing said
commands. 5 9. A graphic ucer i nefd slcemacedidiivip to cl ai mu8)further

i ncluding means foe enlarging or reducing the footprint of the panel. 10. A
Graphi ¢ use., it RLEPGS: BREQTLCL bNgatp - ﬁjer?/% g§ Wid gL zHegciré‘@a‘lﬂgwﬁﬁ%éb% hor
draggi ng or otlher~use nmovi ng the panel” acro the screen. IT. A grapFn c
user interldaeg taceffedi 00 [ {00k a))mvililbare@asisdDin tleb@h@AST regics, it dedrogasi n |
t he degree of ication ~ithin the central region of the panel. 12. A
gr aphi ¢ usé&f !ilhitert Wbeviktborwiapged 5 &bl #d1200plir t her i ncl udi ng neans for
changi ng the shape of the panel. 13. A G aphic us~: interface accorchng to
claim 12 further including nzans for than ~=in? tr,e shape of the central
rey on and/Beforkhgoipgronpteeskr fegilofinafonk heonkiepatgdiddids féy #r apteusimysget

interface according to claim 7 _further ntludind nmeans for . )
20 uses piecewise hincaniy, as itn (2). In the inner regian, magnification by A rcquires

division by it: lnewarly interpoldte between this and (outside the panel) multiplication
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P
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by L. ) 2 S
- o_, .

I = A(*R-!rjpﬁL ,\(ﬁ—i) if

1 if

AN IA

0
T
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The curve with level pants in Figure § graphs / with A = 3, r = 3 and R = 4, a
constant mulupher ¥s up to p = 3. a constant muluplier 1 beyond p = 4. and a

25 straight (linear) interpolauon between these The ascending graph of Ip shows how

mulnplication by Y stretches the range from 0 to 3 in screen space only over the



shifting the whole of the conputer Cenerated i mage when the panel is noved
to an ud~ge of the screen, the shifting neans shifting the |m%e in a
direction and by a dupl accnent so that the marginal portion &8 tAwil2888e is
di spl ayed 20 in the penpheral region
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with the results shown in Figure 10

A

We have now made [ once-differcnnable (C') In combination with p = Vi@ + v
the tesuling map s C' alsa. By the use of application of standard inierpolation
) formulae, this differentiability can be extended to C' by any person skilled in the art.
However, the square nonn and its rectangular relatives are not differentiable along
the lines wherc the choice made by the max functon changes. We can get an
analviic (C™) form for p throughout the non-constant multiplier region, replacing the

rectangular boundary by an analvtic curve near i, if we use

pn (1) = @)™ + ()" (22)
10 for somc # > 1. Figure 11 shows the contours of this, whenrn =2, n =3, n =4 and
n = 6, for the values @ = 2 and b = 3 used o rectangularise the square norm. These
are easily used in managing the size and shape of the panel. since alung the axes p
reduces simply to a ' iand b v | Without loss of generality (since the shape is
controlled only hv the ratio of @ and b). we can fix b = 1. So to arrange a panel 12
15 whose 1nner region 1s 4 high and whose overall height 15 H. we use pn with [ as in
(11.12.13) and r = k/2. R = H/2. Seuwing a = H/W, we then get p = R when u = =
W72, comectly setting the cdges of the region where ! = 1. This automatically forces
a width w = Wa/H, with the inner region a scaled copy of the wholc panel shape, and
a bevel n propottton.  This 15 best in many cases. but generahisations to cover
20 separatc contrel of alf widths and heights arc suaightforward to a person skilled in

the art
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continuous with the compressed image in the peripheral region which

in wm s conunuous with the image outside the footprint;
wherceby. 1n use. a user can move the panel to a desired locauon on the screen
20 to magnfy a poruon of the image while maintaining the continuity of the

image nside and outside the pancl.

2 The method according to claim 1 further including the provision of a control
panel at at least one location within the panel which can be pointcd o via a
user inpul device connected to the computer and executc predetenmined

25 commands

3 The method zccording 1o claim 2 wherein one command 13 to enlargc or

reduce the footpnar of the panel.
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moveable over or within an image displayed on the screen, the panel having a

central magnifying region and a peripheral compression region; and,

means for mapping;:

15 (1) with a selected degrce of magnification, a portion of an area of the
image within the footprint of the panel (ato the central region of the
panel to produce a magnified image thereof 1n the central region; and,

(i)  with a degree of compression, a marginal portion of the image bound
between said portion of the area of the 1mage and the remainder of the

20 arca of the image within the footprint into thce peripheral rcgion to
display a compressed image thereof in the peripheral region;

whereia the means for mapping maps the image within the footprint of the

pane] into the panel in a manner so that the magnified image in the central

region is continuous with the compressed image in the peripheral region

[0}
(W4}

which in turn 1s continuous with the image outside the footprint whereby, in
use, the graphic user interface enables a user to move the panel to a desired
location on the screen to magnify a portion of the image while maintaining

continuty of the image inside and outside of said panel.



#109PHP& ()-my 10% & ()- @Y10% & ()-7f~fggghi |[:vU4 S!&$10% & () -

0t SI&$10% ' & ()- 1j10% & ()- 2f$10% 'q & ()- "sf$10w 'v %@g)- .
6@10% & ()-i[jjj k!'k"k#k3k| obU4 #1098(& ()-10' 10' 10' jyL6' | R8SbAwril ROO3
f310% & ()- @1L10% & ()- $ !.9%0%' x& ()-3k<kkkl Im[:bUs #1098(k& ()-3
S1098(& ()- y M109B(& ()- SmovB(& ()- f@!1098(& () -

s1098( & ()-nmXnmmmno| [:bU4 "' $1098(& ().-R M $10% & ()-R D $1098(& ()-R

' $10% & ()-R SS[1098( & ()- 00" 1098( & ()-dppyqrrrrr|obUs

#10% & () - 108(108( +y S $109B( & () -  LYS 5 $100B(.& ()~

oS, sibuate () agpe SRTpeRAs b 1o b g BT bbg 4 corpapt pane
&$10% & () - u : @B on &h )panelf #UOHsBatihe variBhsl ORbc&tab)e demands that can be
f-10% & ()-uvww [: b4 R & 10%'y& ()- &L10% & ()- u : @&10%' & ()-

L &$10% & () - *! 1p9aled (- VidSRSEDIAIR YspL npNsrdeyice oquagweh do 118t ccompusddiong

23] c" "Heading 3 NPT in c" "Headi ng 53]c" "Heading 63]c" "Heading
73] c" "Heading 8 eg”“n'%_—gag(gf?]%]‘ég%sﬁA "Default Paragraph Font8e B6" )2};

{BI RW5_za"hot xz| ~z\ , =MCxDI QXY[ \ Nc mMVNOPQRSTUVWKYZ[\ =M o(vC b

" 79 ( +- / 25<>! Cl CcCr COCCCCCD$D>DPDuDDDy EEEFBI =JK. Ns QMUWYYYZ629ZZZZ2Z7*\ | bpc
d7fi 3kRor uw-" " aDcE8SPERI PRI npsHaies y& 9 1clem fefiriken mdvndingrmeancoi9ti er

New'h Root Entry\Vgr )C oy 1" #UR (5 +, - ,0123456789: ;
<=>7?@A\BCDEFGHI J%ﬁ%@?@%ﬁzf\c]&ﬁéﬁcéfe?aﬁ?? ]1 mopqr st uvwxyz{| } ~

10. A graphic user interface according to claim 9 further including means for

dragging or otherwise moving the panel across the screen.

1. A graphic user intertace according to claim 10 means for increasing or
10 decreasing the degree of magnification within the central region of the pancl.
12. A graphic user interface according to claim 11 further including means for

changing the shape of the panel.

13. A graphic user mterface according to claim 12 further including means for
changing the shape of the central region and/or the periphcral region of the

15 panel

14. A graphic user interface according to claim 7 further including means for
shifting thc whole of the computer generated image when the panel is moved
to an edge of the screen, the shifting means shifting the image in a direction
und by a displaccment so that the marginal portion of the umage 1s displayed

20 in the penpheral region



