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W ataMdT%he disclosure of this patent document contains mab&rTaV s 30151
is subject to copyright protection. The copyright owner has no objection to
the facsimile reproduction by anyone of the patent document or the
patent disqlgR4rBAISMRERARHING S ReteAIanE Grademark OTONTROL

patent file or records, but otherwjsggnEprresIatireppyright rights
whatsoever. BACKGROUND OF THE INVENTION [021 Various types of

computer display screen magnification and zoom functionalities are

known. In general, such magnifiers NifigthRaPY SHRAROHARAL which is
Wh?!l?lriipp an%lﬁna(#OFI%%tﬁg?lgsgcr:?ecs’ea%\gsﬁg%?gncﬁonaIities have been
provided asbjactessibiliightiontsdtethe Thsustgyisbhraachkasdicothigetion to the

purposes,:hath 3s ré?%%ﬁ@éﬂ?&wgf‘iﬁb tigdasanplicatinn sefhvaiglosure, as

and as specialty software intended to_provide magnificatign/zoom ds. but otherwi
functionaliiegryarserntiie Rpsmsrerdrademats QEHSH AT Srelsr (&g, Dut otherwise
desktop) Ipxehapdivitpyser agplicatiansvenr the visually impaired, such
features may assist with the reading of small screen text and/or the

discernmij%ﬁgfcﬁw &:eﬂlfﬁj gﬁgﬁrally, magnifications and

zoom fun es can be useful within applications, and at an operating
system (e.g., desktop) level, where it may be desired to enlarge allora =
porfiéH of Yeriaus twbje ctd YHEWRIcH P 1SHRE RATBISBHign &k zoom functionalities

application prayiding £ gorerfunGtinnalitietds Adebe nhgrefial sopgiiof a portion of what
document reader. In addition to_standard tgollfl)ar zoam I‘ﬁi/igl gslelecgons
ate

via a dropBREFFeh HEPBUFEHEE Pan a1 288 TEIALSS fEaturas” provided as

eatures:

Loupe ToakdRaibiFosptiomntiovidyiaatic Buietooinfod Witkr therposes, both as
Loupe To%cla’a% 138 S%B%’MEH% ?a%d?a\f%lpp‘lm@oﬁlgm% EQ@_HPL%&H@IW software
z00m position by tlic ing within & document. The zoomed area is _
representéefdsyied fearenile wAaHEGHE RN FRRIPIS e grally available for use

proportiongl in sizedadbazesmeyelicthnzoemediewils shawpphications. For the

;?ﬁﬁ?zg&%gd%gzﬂr&? SE)J.?}I;] f%atzu?eosmm\{avylfngs%}lgt %tgvt%ezr%gg{lgglgg gr%all screen text

and/or the discernment of icons and the like. More generally, magnifications and
zoom functionalities can be useful within applications, and at an operating system
(e.g., desktop) level, where it may be desired to enlarge all or a portion of screen

objects or images.

[03] An example of a user application providing zoom functionalities is Adobe
Acrobat’s pdf document reader. In addition to standard toolbar zoom level

selections via a dropdown menu, there are three pan and zoom related features:

Loupe Tool, Pan & Zoom window, Dynamic Zoom tool.

[04] With the Loupe Tool, a user controls the zoom level with a slider and controls the
zoom position by clicking within a document. The zoomed area is represented by a
rectangle on the document which is inversely proportional in size to the zoom level;

the zoomed view is shown in a separate window. With the Pan & Zoom window
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feature, a resizable box is moveable on a document page presented in a
small window. A document view provided in the background zooms and

W AHE/A1H& box is resized and moved. With the Dynamic ZoBaT(B810¢h@30151
regular cursor changes to a representation of a small magnifying glass

signifyingdhat 2 zoam made,5asPeRNeAMesR% WiiadMOffANS IS in a small

able to click on the document and drag up/down to_ dynamically zoom in

and out, aradevabtd Sequar ey [eteYided dy e breker st Arant aubpas & the box

further exgmple-ahazeendeatiethsadadiad pant 1061, ey @ppligatior changes to a
software, Digital Image ro offﬁrs as t.qu (ﬁ%tg%ks oR a totgla, ar g(r)ovirglgge has been
as part of B RHBH TP nhSBALAY Fhages ShesEndlide 5 slider base
zoom levehtestdriachikGaede) attoer jpahlsitg ditkdowbaddcameranddrag up/down to
selectlor} cti) U&E%Ceﬁig' I%%Entﬁ) meaﬁ%ld&pc? ?rﬁnig%lg%nbgﬂa&wﬁmal?@f&l edges of the
whose size Is inverSely proportional to a selected zoom level is moveable
on an imatgsyrestnted in a small window. A magnified view of the image
portion within the box is provided in the background. [06] Applications
conuspniyimpléntaat zeaanp e rdtio nalie Seatiliz ngraviddd past feetlivésisef application
computer mouse. Eor. leprolli I ol

STIRYRE B%lﬁf%@&%ﬁ{'f@gqeseﬁ%fwowag oB'A %@1%‘4?%\5%38? as part of

. . SOITW
conjunction wit pressing 5 C ey on the keyboard (CTRL +
may allow watslertdozawivigningdrengest Hsptidatibita sider bpysAcansn iRy, retumn to

its own Z@einguiRsKe MaRtag andRATOUMNEebeROmisg RBBHEstRRSe Similar to the
increments. Other zoom options reside within the Micrasoft IntelliPoint

(mouse) SHHEB RO BERelc e S BTG AR Ao e onal o o
Buttons tableZedmoena bl Zosrm&asbtommands: papecsecedtiy kesnall window. A

added as gptions § %e?ggptﬂi%%%ge)q%w& @Hﬂﬂ’?th%%ﬁ%&%ﬁ&?@ﬂ{ ﬁl%l background.

have a Zoont contro , which operates under the control of

Microsoft's IntelliTypeT~' software.éO? As corEfar,ed ith mgi%,ﬂfie

sortlhe ARRUBHIHTGPREPBY ARTpBELl APty Aariombtr i bR g gy fitives

is greaterdbxitddiﬁyphntdherﬁemelommmmmlﬁngti;bm @nnblt@dmel on a mouse in
features for :’]id?l%‘{lt %“l%ﬁ#ﬁ%sﬁgglkﬁ@t@ﬁﬁ%égeoﬁﬁﬂg%%ﬂa?@?@ﬁa% + Wheel) may

structured” from "the gro to accommodate those features. Also, o
with an aFpREatierrss e &Ry AMe PuinfdT apBltbamh ity Armicalien has its own
independepdnRyeridingeRE0aHAES QNG HISTr BERARIAIRPININGRWS ifrements.  Other

generally not a concern. Z(?O
zoom options reside

gv]ljtrﬁgni?he- %\/Iicrosoft IntelliPoint” (mouse) software control
panel, as shown in Related Art Fig. 4. On the Buttons tab, Zoom In and Zoom Out
commands have recently been added as options for each mouse button. Some
Microsoft keyboards have a Zoom control (e.g., “slider”), which operates under the

control of Microsoft’s IntelliType" software.

[07] As compared with magnifier software developed for use at an operating system
(desktop) level, there is greater flexibility in the development of magnification and
zoom features for a particular user application, as the application can be structured
from “the ground up” to accommodate those features. Also, with an application
specific magnifier, interaction of the magnifier with independently executing

programs and their associated windows is generally not a concern. Zooming is
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WO 2007/019193 PCTIUS2006/030151 easily achieved in an application.

The application has an internal representation of the content to be
WQIRHYEA%nd if designed correctly it can display the content BETAIff@A8#030151

sizes or zoom levels. In Microsoft's Word,(r) for example, you can zoom in

until only aeggl 'HEEE\?JEP%P{ a0 qlé%{%fnﬁ%égﬁ%%%ﬁ%}f \é%an?’lll?t {n% (r%%%%%ntation of

the fonts are based on vector graphics (mat atical descriptions o

charactersth§sterignstooheripalny o ithdssigaethrratcadyigrias display the content at
generally aygiablafos seomindiadesinn ARe wibaPtBRLBPE Y ou can zoom in

windows, i.e,, at an operating system (OS) level, the internal

representatiil ?ﬁ%iaa ‘éf;?lﬂ?é 1SN AL harEsTbYS SRmisk e 6 RAtisas hecapte the fonts
available. Ratheedmagatficagiaphiz p@ntoiienedity dasmiptidatof the@haracters instead of
screenshoﬁ1 %itfnap of the output. Although this doesn't typically

increase the detail beyond the applicable screen resolution, it does allow

users to view user interface (Ul) objects and text at larger sizes. The

mariiet in WHith BiReR BT deames ivdragtastly tailoblndas wisduipisy desktop and
screen elewientapothaviogawsiisiof greal mnpodpaesnths datl(oSpiehal the internal
interaction is likely to haye. a significant impact gn the actual an e
perceived r%ﬁ%ﬁﬁ?ﬁlg t?]téa%eg ure %gjltl,g\lﬁ égl(%’mc}ﬁafgeo@n %g(clnsl}inggu%%oféa\ll%ﬁes s not
screen matyiafiddeioR gy r@agrﬂf@amgjnmforgwwmwm@wg screenshot or
XP(r) opergiingrysienuiiagnifighia tﬂi§ﬂ|@é§ry{'p%ﬁ{:gﬁ§/ MAKES the detail beyond the

e

screen more readable for users who have impaired vision. It creates a .
separate VIRRISEP1h SBREIIRAL Il RS P IOt fendest Hseh inisfase (UD) objects
portion is sietesminetilyrthieda0SHio mafdficipaRitRGaeVICELiTR: Blracts with the

' ificati ia settings in
mouse po@e:[relzgu'sb‘u%?grrg/%%ns% he%ﬁ%?emeen{p ik \Izyl%%g\% 1Ise oF lﬁ\r/ezi\’%sim ofgélpce; the nature
the feature's contro paner. e user can move or resize tAe Magnifi

window, oPaj intaatirdybkeiite lvoreesigaifdotkrpintopkhceciid]shd perceived
known scregmimaghification-specialty application is Zoom Magic. When
launched, this application opens a custom magnification window, as

magnifies ¥RYieisepfidsimindareaciP beneratng Trseemoddeguifisoiscadisployentility that
over the magnified GepieNtRW Leannotinteract withnibe SOUEDE: vision. Tt creates a
separate window that displays a magnified portion of the screen, which portion is
determined by the position of the pointing device cursor, e.g., mouse pointer. A user
can change the magnification level via settings in the feature’s control panel. The

user can move or resize the Magnifier window, or drag it to the edge of the screen

and lock it into place.

[10] A known screen magnification specialty application is Zoom Magic. When
launched, this application opens a custom magnification window, as shown in Fig.
1. The window is sizable and moveable as a regular window. All tools/settings are
available in the title bar. The window magnifies whatever is immediately beneath.

The mouse cursor can move over the magnified content but it cannot interact with

the content.



-3 WO 2007/019193 PCTIUS2006/030151 [11] Referring to Fig. 1, there

is a cursor tracking mode initiated by clicking the arrow button in the
WRRAHBWIA@ bar. Clicking on the different red arrows will dockPE URAdg(v0151

top/bottom/left/right. Center undocks the window and reverts it to a

regy’gr WG %Sﬁﬁpqgtﬁél‘evi’ssaoéﬁﬁ%@ytﬁt}ﬁt@eﬁﬁﬂg MiReows ddkdnede arrow

not allow mtera_cé{ion with underlying application windows within the
magnificatsienvitn e iedaditleating ekie ety LSRR ATE A ERG YL dock the
the arrowayHeR. (hhexatos MTRRION W0dweepuik ckaghifieatidnmwandowverts it to a
top of the desktop, apnd any, other .open windows, but in this mo ‘
magnifiecf‘?ﬁ‘l‘i e‘%%‘g%wnot Iﬁlps&g?geuﬁﬁ&‘i? tﬂ‘éer%g%ui f(ll:lgfig ev?/i‘r?qq%é\l/v is but does 1.10t
clicked. [hPp¥ énstastiartovitffaded iyeABBliveigmifyimgoroolsithin the magnification
(http:/My, o, SETLEAMANARDEYING 10LR- S UIHUYIERKIRRIRS Arow button. There

caricature of a magnifying glass, as seen in Related Art FI%. 2. The user

can repoditighapiéon|teskeny temamifisrirnsandon epioaRelye Sskiomang any other

areas of the.GHeeIbw, UstlisanAdibe the maanikaatienelavel hytaistdrgunless the
the + & - buttons. This tpo| takes%g}%t tic screen shot at the time of

activation™REINAATING SRIIEE & ‘screen, it is not reflected in the

zoomed image. [13] Another example of a known acgessibiljity specialty
apﬂﬁéhtio‘ﬁ@li’ooiﬁTéxt@F’i, b)}?fepq by ABF Magnifying Tools (http://www.abf-
(http://Nvwit. gl adroRpURsieitl) - Wihenepelcadiaiitulewichedgifying glass,

modal control panel type user.interface (Ul) appears, as.shown jn Related °
Art Fig. S?TIS&PTHM&&M%O %ﬁﬂ%@%%fﬁj%&?ﬁﬁaenﬁ% %‘ﬁ‘g\{? dEgsinp and vse

modes: [1bjorséedtiSeesrvittodenmags ifithd leremmtive sereen adjust the magnification
incrementally; #Sc}@%yﬂ%f@r Reabiuihe eAgen of eSFLERR LRBAIGRIS: the time of

initiated automatica An Overlay Mode creates a resizable square

window irrebigasietioniristtiing ghergererb it gemel. Friohisliededdukthe zoomed
in the regyaiz€1:1) view and that movement is mirrored in the magnified

view. As the mouse nears the edges of the screen, panning is initiated

au;gfygtiCgux%gm%ﬁezg@mw%%xeiai%h@y%@%Mmﬁ)ﬁ@a&%mmﬁm 8.1, by

floating resizable square window that moves with the'mouse cursor. A
Line ModéEréted siumismearbeen/ndesdime Seprpiisetitave Lupchey @ modal

4 control panel type user interface (UI) appears, as shown in Related Art Fig. 3.

[14] The magnifier/zoom features of ZoomText 8.1 have several modes:

[15] A Full Screen Mode magnifies the entire screen incrementally. As the mouse nears

the edges of the screen, panning is initiated automatically.

[16] An Overlay Mode creates a resizable square window in the bottom right hand
corner of the screen. The mouse tracks in the regular (1:1) view and that movement
is mirrored in the magnified view. As the mouse nears the edges of the screen,

panning is initiated automatically within the zoom window.

[171 A Lens Mode creates a floating resizable square window that moves with the mouse

cursor. A Line Mode creates a horizontal band across the screen that moves up and



WO 2007/019193 PCTIUS2006/030151 down with changes in the Y
coordinates of the mouse cursor. Dynamic updating occurs within the

WQoABTFIea%bNn window to reflect changes in the screen contenP(dubiPR§LeLE0151
and interaction with underlying application windows is available through

the magnéflcatloqﬂ\lfv(lz ldow .e..mouse and kevhqard,inps afﬁc}}e@ﬁﬁgﬁh@updatmg

pass throud% the magn ier 10 the underlying window. 118] A Docked
Mode createssawithiratie wageifeniionatinAonaekysiosiiageadaifi screen content

either the{np, lé”&@@”hﬁ@hhfé&d&ﬁbﬁd@ﬁﬁ hitherpaeappitatse maemens available

is tracked only in the zoomed view, while the 1:1 vie
When en%Mhélﬁr@éﬁélﬁ%&%‘ﬂmg“fhbeué’@?lfﬁ)ec'ﬁ k‘?"?é’%lrza ‘lutb;re permitted to
the screep,mekéagk dewnditeze thitsndeditiop whibpredefined box view

Iocks the zoom position to particular X and Y coordinates. If content

1;119[? (}Mt {18 h6Rhaldes magaiied Hagn @)l&l[ﬁélﬂ@fﬁﬁl&@l@@osmoned against

content within the box. Freeze mode js availab] tis tracked
"Full Scretifrentheyitneboroperight el Paat iS5y ‘*?s H’-OY%%SH

the wholess¢yep s roagieifiedandhiketioatseqyaisitokiatf- screen” areas.
[201 Known display screen magnifiers are less than ideal in terms of their

Slmﬁgilty @ﬂ% %9%8'%%%«:&‘1‘? e dnbWveness ff dheir 1188i-880bdken the screen

rinw some magnifiers are implemented r%n eegé them hl%h;/ the zoom
fragile, i.eandlgekpista &fl}er?éﬁdn’&ﬁ(?ﬁsﬂﬂ‘{ﬂe%eﬂlf Pt At g &S e
driver updajgasand patsties: Rdd Mw&dlﬁm@eﬁrahiemhmawﬁm@e area that is
computer imple ddIS la creen |f|e i prelike g
an actual %ﬁ‘&’zﬁ%? agr%ﬂrgrﬂ?er? teerms 0 e%m Elg%g%??ymﬂgg}ve reere
computerxde&ktrspa&mﬁthblmenbpl@rﬁhvlﬁﬂdh§cteelﬁr@%§@fé\eﬁ\@@ﬁﬁleé“\ﬁ%%fun Screen

of Wh?‘t.'sﬁlgé‘ee%*éﬂé 19 Aonayr %@mdmg&y&%@ﬁagﬂﬂﬁ@ A8 mouse pans to “off-

uninhibite viewing and interaction with the underlying desktop/windows.

122] Implépaaitirigeasmagnification application intended for use with an

operating system that provides a windows-based graphical user interface
(GURole. oK Mictepbiy'scidéindows foperatiog Syandfaaliretsamisofdhedsimplicity and

challengeg, If the maonifien s Giaaiedeqsd ﬁ@ﬂ\ﬁ%t'oﬂﬁbwtﬂéj%nﬂé? in which some

magnification window itself becomes a part of the deskto

enj
opened. ABagiEint, pstEPRIERN S JEpdrEKBT I gﬁag@e e susceptible to

malfunction in the event of operating system/ driver updates and patches.

[21] It would be desirable to have a robust computer implemented display screen
magnifier which behaves more like an actual optical lens magnifier in terms of
being able to “float above” the computer desktop and other open windows, to
provide a magnified view of what is beneath it in a natural and intuitive way, and to

permit uninhibited viewing and interaction with the underlying desktop/windows.

[22] Implementing a magnification application intended for use with an operating system
that provides a windows-based graphical user interface (GUI), e.g., a Microsoft’s
Windows® operating system, presents certain challenges. If the magnifier is created
as a conventional window, the magnification window itself becomes a part of the

desktop when it is opened. As a result, system calls to get desktop images for
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WO 2007/019193 PCTIUS2006/030151 magnification will include the
magnifier window itself (and not that portion of the GUI underneath it. Use
WQRRMIEH B 3tem calls to do magnification, as in the Windows RETIHAHi$8$0151

lead to an infinity mirror effect. The result from a user perspective is that

he/she is rec“’x‘ﬁ?&ié@é&ﬁ%{@i@&%ﬁ magniied, Yiawwohwhablie s ang ¥ion of the
ow. [231 A

the magn]ﬁ'lf1 ion win number of available magnification

applicatidAb] suderaeatheiBreVibasy mehuita 28lintPed? produdicsione as in the
dealt withyheighouerdasehibesl tfictdtmUsingd eERRigiRckNTWaas1t from a user
driver chaining. With this oach, a selected portion of the screen. .
content cB?ﬁi?B%%edlf)g%g%ﬂﬁtmﬁgk’ﬁ%@%ﬁo% ﬂﬁ%‘%&éﬁea‘“ %@dﬁeg view of what lies
manipulategdayhtine nkenndlkteioal windpviier before going to the video

display driver. With screen reading or screen magnification software,

asgigijve lealnRIwr YEnEels AINE ARMIAl A he displayididementioned
get the information needed for it then]_f%ass tBe sc()geneti ified

s..modjfied . .
Display DA ITGHAR o R e SIS i echmane
remote contiehsaftiare alsdnises Wishiehhnigpedcinedepti famiatiof the screen
being passed to a remate.computer.) T.he DDI inter [ iqQue: |
called dri\(/;8lrl(ileclﬁa(fionl}l é) .S"f%de‘z:b gﬁ%}@%e}da}l—l\? r%s?élr{éé%é%%%é}ge[gﬁ%%%lg‘?r%lé?lated by 'the
GDI to théatisplayeldnvsrifienbefemipuieads trevidarsdisbticAryfayVath sgreen reading

magnify a,part of the SEIREAer SRS HGWINHMPBEPOLAtDG SYICEN éSsentially
concerned, the superimposed magnifier output is S|r%liy n%;glere, SO “

calls to cAPSPISIRTHEPLPHE Woskeb v roraion ReTo%e Ricta{0ER R dpe sometimes
chaining iniefifRaeDisjilaya Praestahtisheel (PBIatnysystahe/driignal display driver.
relathnSh{aeérl‘Eama%nqgtt bceo Qt];g?lsac!y Sal%%gggqgleg%ﬁﬂet&ﬂﬁf g]g)%}ﬂ%ﬁ:%t information
supplier, €.g., iCTOSOft. AS & resuvrt,t e technique tends to be very fragile ]

and pronétmegrnadfenhivioncaaie, dpntrepideiylysteivrrsion tewigravtisalled driver

new servige, PAcks g drivensd ARUiona MR ODLQANE Tt diYeto the display
chaining, and its application in _screen magnifiers and other assistive

technologfF i At AER et dhn AR The hiRraas R TaVERsHLs N Sfihe screen:

(MSDN), @&fs far as the Windows® operating system is concerned, the superimposed magnifier

http://nisdn.microsoft. com/library/default asp2url=/library/ensu g&%ﬁ{%pg it
/ata dri vé“fﬁlgiﬁ%np??f/z%olt rghsgc}r?a%sse%?ticncgjg Poréc%mputer %s ay et
magnifier is slow and inconvenient through a traditiona{,control panel. It

WO

lhe ﬁ@ﬁweaagg?ﬁgggi&%ifwévag%sr Wél% a preestablished operating system/driver

relationship, it may not be officially supported by the operating system supplier,
e.g., Microsoft. As a result, the technique tends to be very fragile and prone to
malfunction, e.g., if the operating system is upgraded with new service packs or
drivers. Additional information concerning driver chaining, and its application in
screen magnifiers and other assistive technology products, can be found on the
Microsoft Developers Network (MSDN), at

http://msdn.microsoft.com/library/default.asp?url=/library/en-us/dnacc/html/ats dri

verchain.asp.

[25] Changing settings for a computer display magnifier is slow and inconvenient

through a traditional control panel. It would be highly advantageous if the user was

-6-



-6 WO 2007/019193 PCTIUS2006/030151 able to perform basic

magnifier control functions on-the-fly, without losing task context or
Woh0iiriiglatcess to a control panel or otherwise interacting wREHHSZ¥@@i9151

tools/objects. [26] The ability to activate, deactivate, position and adjust

the size %%?éotro nﬁ@t%‘ 'CBLE%‘ nEYEIRE %ﬂé&”ﬂﬁétmﬂéh&&i%ﬁéﬂfiwmgﬁt losing task

away from open'windows wouldbe highly beneficial. Magnifier settings .
could be eyt PrarmGBHITEHESRAJAIAFIBEN PERES ArRilikcwdisidpferacting with on-
mouse/keyhearddnpstiettowever, this has the problem of returning focus

to the application of interest once the user is finished adjusting settings.

Wm Fhe@%{%ﬁ 90 Ismadesaring AnshaIHENS A e fare graunmydk Maification
no Int

e same state and the keyboard focus may be on a different
control. $URMARM@RITHEVIVENTFON PrjsTHEYESEhORReRtiBiPYs would be

provides goftyvaseififawareibasset sysissn s vnelsngshaaxed it @emapnifier took
data processing device &e.g., a ggggeral 0 s%?cial rpose com utsegw oblem of
provided (ORRS cR&0IAySored TQHEFTSERIATLL é‘\t/iceﬁ?’e.ﬁxegi pointing device o

such as aetompy femaosts twppkibaibor ¢ iotrpachroe dleonspuierfinished adjusting
keyboardgét-[' gese\ng%%%e{l?es aﬁ{f%a@%{qg gisdi?ee Q{ﬁvteo aBH)%l{aﬁlQ @%%Igground, it may

which a user r%%iy conveniently, selectively enlarge portions of the content
of the screeirbeliophesavestp prédankeyoajst&xumiaayierra iRy crRagR!

magnifier are provided in order to address one or more shortcomings of

known maginifiersres desatibed wreoi28] A magnifier in accordance with
the invention is controllable by a user to magnify selected portions of a

deOS(}; P aﬂ? Windov%/s 3 eetn oon tf(l)%. gsr es% t'w%rre? M agrle msaegnéﬁgtréframr?dismethods
pr ed, WithAich a %hélnﬁ{e image s preser“’eg, e myagnlﬁlseé ’

image comesphtisto sdrpgnoestivgtdodetde sithpenemalagsificit prrpose computer)
region U”ﬁ%"x!-)/&@@&l}ﬁ’a mﬁgﬁy/&%;@féﬁ‘%’ J&qgﬁgﬂ?ge@c@ (%‘?é.!%vl%iﬁfing device such as a

magnification. [29] A magnitier in accordance with the invention is
controllafieTBRIEREAYseFaEii L RV PR hp GOHRYIER kRDRAE} o fRese systems
operationghpareneier Litbemapgnilier samehie agjustech vitheeit may conveniently,

inte raCtloge eggvgp_sg{a%eg %94%(1:{[58 l?tde \{’JVCI)EI gl%t(;[f:l !ﬂg gctgé: u&is%%yﬁ%ma}%%%aches to
desktop of aity window<s open on the Screen. In a particular .embodime

of the invertiodintheuoh 4Hkspiacevrtrall abitinjfist ére Preijafleininedatiesaddress one or

more shortcomings of known magnifiers as described above.

[28] A magnifier in accordance with the invention is controllable by a user to magnify
selected portions of a desktop and windows open on the screen. A moveable
magnifier frame is provided, within which a magnified image is presented. The
magnified image corresponds to screen content located within a magnification

region underlying the magnifier frame, magnified to a set level of magnification.

[29] A magnifier in accordance with the invention is controllable, on-the-fly, through
use of a user input device. At least one operational parameter of the magnifier can
be adjusted, without interaction with on-screen objects and without taking focus
away from the desktop or any windows open on the screen. In a particular

embodiment of the invention, the on-the-fly controllability of the magnifier includes
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-7 WO 2007/019193 PCT/US2006/030151 the ability to the ability to

activate and deactivate the magnifier, adjust its magnification level, and
WQapa0aeosdize of its magnification frame. [30] In accordance REHE$R006/030151

aspect of the invention, the display screen magnifier is configured to

Operate bX}J@Vﬁ{ﬂﬁ#ngorqﬁQ uﬁﬁﬁmdgcwgﬂéa%% bY.ZRRIGALRD 1 %har, adjust its
programming interfaces (APIs) of an operating system, namely a windows

style, and@f&SEEGAIPSiRyelstrdafieb Hte size g idisation agsseiated

with the windows style. [31] In accordance with an aspect of the

inveldtibn, Ia magndtiecavindownsagrested thbithvestieffe iy eligpniyisiblesto magnifier is
the calls q 464:3,88SItOR, N30, 10 ReMAdDITiec IS SNRPIES NS 1y application
magnifier to operate In am intuitive manner, permitting the Viewer 1o vidw

what is dirdegyepenaatintpdassad i), efmen tepierasieg syetgntheamelyrafieindows style,
without takingafsstm @AY EerER R AP PHERUSHNYIRAOWS RMVALWGith the windows
desktop. An _embodiment of the invention makes advantageous use of

windows 5539' S made available by the APIs of Microsoft Windows' 2000

and XP operating systems. In this manner, the need for use of fragile
drivEdthalniaer esdneryuetd mnavpideef. R T erb ovmagntfiotivéndbjeistsieated which

features apdadMantgoRsiohibePiRsents nygRtignuil e feadity @Qw%ﬂhed. This

and fully understood from the following detailed description of preferre

embodim&AEL EIBH FrEBINTE AR thaaBieiide daraRnBRBkng Hhe viewer to
DESCRIPiEN:BE THEERA VNS tiR3kigifleis macteenahat $heWHOmagnifier,

an on-screen magnification window of a Related Art magnifier product.
(341 Fig. 2 1 S RAEC s KU Bl S Bl PR R i detcop- an
[35] Fig. Fmkpdererinodhibe showinenanains seteariagrobbaswintiouwnddiwes styles made

Related A&Laﬂbﬁ«@@ﬁ?ﬁﬂﬁfﬁﬁﬁ% (Bl Eigadahauss mrﬁlm%p@fgﬂl'%ec%stems. In

as part of software for use with a Related Art computer mouse product ¢
the presef A ZgAEe hangedloner ol sag's éféf’ﬂflﬂgaZ@é}S/GS]@'ﬂS‘ies[@ﬂVP}@?d-
5 is a flow-diagram illustrating a sequence of operational process steps
[32] The above and other objects, features and advantages of the present invention will

be readily apparent and fully understood from the following detailed description of

preferred embodiments, taken in connection with the appended drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

[33] Fig. 1is a screen shot showing an on-screen magnification window of a Related Art

magnifier product.
[34]  Fig. 2 is a screenshot showing another Related Art magnifier product.

[35] Fig. 3 is a screen shot showing an on-screen tool bar window of a Related Art

magnifier product.

[36] Fig. 4 shows a control panel provided as part of software for use with a Related Art

computer mouse product of the present assignee.



performed by a screen magnifier embodiment of the invention. [38] Fig. 6
is a screen shot illustrating a moveable and adjustable magnification

W 2i9d0d?1%e invention, including superimposed hint graphicsP&JiES3g6/030151
during an adjustment mode of the magnifier. [39J Fig. 7 is a diagrammatic
reﬂﬁ?e”ﬁg% qt aaffﬁaeve-&?%%q GRNRLAHEN PIRGRSTHN GACEHIATBAS Witbcess steps
an aspect oOf the invention. [40J Fig. & is_a diagra rpatlc representation of
a mask bRPHRPIFE A BEHHrBIREEEIH e&é@&ﬂa’ﬁﬁkg\kﬁ?ﬂl’gﬁ KPect of the
invention. [411 Fig. 9A is a diagrammatic view, including a
refas}enBitioh s inagenpbatidinseidiore nforertde riflcstivia Wa svwimlippsion frame of
relationship of 3 magnidanedtvadelienindan Restanaletl anthandustment
underlying magnification region ("Capture Rectangle”). [42] Fig. 9B Is a
sequencé@ﬁ@i@W@ﬁW@?ﬁ?&iﬂg stages of a process of the invention for
generation and presentation of a magnified image corresponding to the
im3eey parEon shavdiain g0, 8 dmighon OA 2 Gamm diinea seneration process in
views illustrating a pr S, carr .1.5x "stretching" algorithm
accordinga?goéa%%epggggﬁ t %%u%'{/%egrfggﬁ%@%(m@ DESCRIPTION OF
THE PREFERRED EMBODIMENTS %%%%{An on-screen in%%nifi%rn tion process in
acddPind 18 thdSriv SRESTRAHEL S HIVREL R AaGhitier Trame within. ¥
which a magpiifiede mily en aspresefitedinvbeiomagnified image corresponds
to screen content located within a magnification region underlying the
maggjifierf{gnog, inagaifiasinacsatievel eimag rifeatnatii4a] Analsplagtion selected
screen magnifier in accordance with an %mbo irpenthg)f thgfjnventiog isiﬁer frame
configurefP5uchaBERARR It i M8 ted ft refRAIRE D top of the dESRIOD
and any ¢thepniferWiiddovRecbaghteen disptdyiljtmmeeesifeatns wigzon (“Capture
user inpu deviceie,( .g., a mouse or keyboard) to windows located

beneath the agnifier, and -9 WO 2007/019193 PCTIUS2006/030151

dynamically updates the magnijfied image to.reflect changes in underlying ..
scré‘fﬂ Cgl’ﬁe _ §@CFF%“8%6I8§/\§8%% aﬁtéaéﬂml% g}a o8 f%a TOCESS ogd?hey mgentlon for

€ embodied’in
software ggfisrivaranéxeestattan aofjeneranpivposegompuisroodothde the image

data procgssing devicerayisied

[43] Figs. 10A-10C are diagrammatic views illustrating a process carried out by a 1.5x

“stretching” algorithm according to an aspect of the invention.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[44] An on-screen magnifier according to the invention includes a moveable magnifier
frame within which a magnified image is presented. The magnified image
corresponds to screen content located within a magnification region undetlying the

magnifier frame, magnified to a set level of magnification.

[45] A display screen magnifier in accordance with an embodiment of the invention is
configured such that while it is activated, it remains on top of the desktop and any
other open windows of a screen display. It passes events of a user input device

(e.g., a mouse or keyboard) to windows located beneath the magnifier, and

-9.



with a display screen and user input device. [46] An aspect of the

invention involves achieving the above-described behavior by leveraging
W48 UPdeY)3made available through existing application progr&Xhili$g006/030151

interfaces (APIs) of an operating system, particularly a windows style, and

a second . 9 t tgc&n}ﬁ) g&tin engine associated with tgaf .
indows SYETICHLY TRGHE B e Miae i ety St ¥ thdGying sorcen

any set offoareitheterd spbeigi R pethasktion aarivy smidedied in software or firmware
characterigfigs @f aWiNSWY e b3 e ARRRET AR @Jtaap%@é?,g‘i'ﬁ@ld@\?ﬁ'él provided

interface %’G ), including sets of parameters included within one or plura
designated WhAESREL SRS s HECHR AT Yeket of APIs. The inventive

approach can be used in lieu of fragile driver chaining techniques. [47] In

an $@mpisryaspagiodintlenimetienniveaticn, atideving rifierboimdeaseibed behavior by

magnify wipdawereatetvethnthe: faloming %&\{g#xegﬁ%m%o%gi)@%ﬂv ><BF%{:)Eramming

are provided as part of the APIs of Microsoft's Windows(r) 2000 and

operating WBRTE OF HAbHh pTangREsTemp A irdap e R EPHRE jd 2 second
This windewsesiylesapeeiiias dhabdsiingiraginevdtsoahthe widinted wikdows style. As
windows beneath is window.are-palnted This allows &, opapshot gfthe, i
screen below the magnlﬂer% Taken Defore the meagn#i(%r iS rawn.e‘\[rszffeCl e
WS_EX_ ltevEREmalghdnrthisistyhaisctesisticnofembidatonbiviitisthieappear as part of

WS_EX_E%‘}JI%%B&M&@M& teermagoiiahyiedoy %@Llﬂ%@‘%ﬁé%ﬁié‘é%wm one

input from mouse or keyboard; all input is passed to the applications

below the®hPiyalilssigimesd YHadavaysirles Rt witiaseagtaf A MyerBep nventive

transparemppyiaciovsn peinkadndrvioe el MvEsElaMapsdmlldaespassed
to other windows underneath the layered window. Also, this windows

stylpaptimizesRefapixs) aRhaiklendipg.whichcan fe fﬁ%@ﬁ&&}égﬁﬁes a magnify

magnifier an alpha blended frame. This characteristic can be use give

the user %KDY et 3t thdrmisdrmiweisvapdishymdeaverise Waisktass. provided as

-10 WO 2047 /65 8E9RIREC I BE2R06108 Gl dReT Wi 0 Eld NPASGINGAT Bystems for
This Windowsogg\{le alsg makes the window so that it doesn't take "focus."”

. ters: . . .
That is, ifthe magcr?fﬁglrl\?\ﬁsndow is provided as a window that
[48] WS_EX TRANSPARENT: This windows style specifies that the window will not
be painted until windows beneath this window are painted. This allows a
“snapshot” of the screen below the magnifier to be taken before the magnifier is

drawn.

[49] WS_EX LAYERED: When this style is used in combination with the
WS_EX_TRANSPARENT style, the magnifier window will not receive user input
from the mouse or keyboard; all input is passed to the applications below the
magnifier. When the magnifier window is created as a layered transparent window,
pointing device (e.g., mouse) events will be passed to other windows underneath the
layered window. Also, this windows style optimizes per-pixel alpha blending
which can be used to give the magnifier an alpha blended frame. This characteristic

can be used to give the user a visual clue that the magnifier is “floating” above the

- desktop.
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ordinarily becomes visually highlighted (e.qg., a regular window provided

with a title bar), the window will not become visually highlighted (e.g.,
WQi29}Y04818% active window upon clicking within it with a poinFéJ/dEe¢te/030151

(e.g., mouse). The user can click through the magnifier Also, keyboard

evem ('”Wé) E&I %Q@WA%C’ lﬁ{lst%nw e IIQ > ggg Ittﬁet %ﬁ'lds %v so that it

to mteract freely with an application window positioned below the
magnifier. JRrs8, Wiaks tHrcwtyleTRbisiAdifeaeiies W@t%p@emo@rd@ﬁés a window that

tﬁSkbaf [SﬁhMﬁﬁjﬁéédxﬁé@LM\éuﬁPQMﬂlét}fébf(?@ %iliébgﬁyl?lm&l@ﬁdbﬂad with a title
temagnlerao 0 ow up in the alt-tah listing of open

wmdows/aLﬁ ’lcff%ﬁo‘isﬁg1 n%%%ﬁﬂtﬁ@#ﬁﬁ@%?ﬁ%&%gstﬁbuw as an active
maintains \tshsdmgpdmclaskmh@wmpm astvithingoutilgitheaideiethe mblikg)of The user can
the magnlgﬁg é:ﬁi%lg] é”ﬂl” b)&ﬂ?)el E% %él %(/eq{ c%}u%! wﬂlbneoh I% captured by

other windows |t|on ormatlon se and xten _ .
windows §13ﬂé§amaﬁmdfﬁmméﬂmp|%wrdi%%W@Mﬁdawsﬂweaaph@tlon window

systems caas e foupsan ﬂ{lenMéﬁ'Iﬁ@f%Q@\(@i@Rﬁ@sﬂﬁ’é"‘fﬁélﬁr@é@@@hoes not appear

e.g., at http://msdn.microsoft cotn/library/default asp'iurl=/library/en
us/wmm/vxﬂﬂﬁlf B%susermterrace/mndowmg/wm
doves/windowreference/windo wfu actions/createwindowex. asp. [54] An

exePBlary¥iaBrifi EP AR ENRPSatiohddineson thashityrrkesédistbetmagnifier also

forth belogseChepigRagnifielewingewst &f MRS (s eI RGQWEX(
WS _EX NOACTIVATE I WS_EX_TRAN ENT WS-EX-LAYERED I

Ipszﬁﬁsﬁr@ﬁ%g%éf 5350%%%?&% ﬁn\\/?\w]g &%Tﬁ%ﬁﬁer as the topmost

0,0,0,0, -1igey2007 1ot 96 the T2 0d61e30wEnifit Loyl We Ldiminished by the

hlnstanceng)g,gféé]mlgﬂggfﬁw R e6Rss plidseagnifier in accordance
with an aspect of the invention

[53] Additional information on these and other extended windows styles included in the
APIs of Microsoft’s Windows® operating systems can be found on the Microsoft
Developers Network (MSDN), e.g., at

http://msdn.microsoft.com/library/default.asp?url=/library/en-

us/winui/winui/windowsuserinterface/windowing/windows/windowreference/windo

wiunctions/createwindowex.asp.

[54] An exemplary magnifier window creation function that may be used is set forth

below:

// Create Magnifier window
HWND hwnd=: :CreateWindowEx (
WS_EX_NOACTIVATE | WS_EX_TRANSPARENT |
WS_EX_LAYERED I WS_EX_TOPMOST WS_EX_TOOLWINDOW,
wndClass.lpszClassName, L"",
WS_POPUP | WS_VISIBLE | WS_DISABLED,

0,0,0,0,

11 -



is illustrated in Fig. 5. Once the magnifier window is activated, a timer is
set so that the magnifier receives a timer message at a predetermined

WO T8019194bout 15 to 24 times a second). In one embodimeRETAESHWEP30151
interval is set at 15 milliseconds, or 67 times per second. The magnifier

uses the timer message taGantintausly updgte the magnifier image to

reflect changes in underlying screen content occurring while the magnifier

is in use (activated). An update frequency in the indicated range should
peri®blheAnagaifibonrhpyeess changendlatinelycordaoti byiisathespect of the invention

magnificatiié)ﬁlﬁmgdiﬁlrﬁ%\,’%q 8?1%‘%@&[&&%&%&@&%4%&%&@5{‘ e{? 1i1%re]:r is set so that

playing in a window below it, thereby emulating the appearance of an

actual opti&sTPIaRifieyAsgeiyRess tHatd mpHasfovetPRsdrbmdIah &t fean ahant 15 to 24
. shown in Kigeba wéaegdahtmi@ﬁeml?ﬁsa&@eéﬁ, ﬁﬂ@Qﬂl\ff@giﬂ{é@vEﬁH%@tt&d@ﬁ] milliseconds, or

magnified js captured, the nifier wipdow is, set to topmost and then

the capturgr}iﬂ,%%)s'nplesr s '(Z(ﬁf;‘?,mgﬁl&ﬁ% B3 iR (MRSt SRR AR caRtfRRously update

proper magnhﬁhagﬁﬁ“mﬂmgejiﬁaﬁﬂaatwhmeﬁmauﬁdaflphmgimaﬁiomﬂi@&urﬁng while

advantagepy e eh e i Ak vl 2 AN SR MBOMAD 4G ted range

implements a refatively simple composition engine for carrying out a

second st&yeF dsrBbst®neEEfsen Bt owbkangerarpdpivesit smoothly as the

windows afggeieiad@en TiaifidSsanSRIONMBIAgR A GAMRASIHOMIBHS 86058 ying in a
that it is diﬁ‘egentbfr m,.and in ad%[ggn,to,g}?%e ordinary or normal desktop .
SR PrE R The RS SMESHBB S GRISERESE Aot tijical magnifying

composition
Microsoft'glessricididvads) nopexdiimdraystenis fattoms wisatlisveoierifes when a timer
referred tQ as, legqgj:%g,pdaimg %Ilg? ithm. Windgqws ar inted to th .

desktop in re\ﬁgrse z order (to %goottogm}%. r%&alrelgsfgec% ﬁ’ﬁﬁhéﬁﬁg &gggier window
to confine!tHidreiR8TBPthandcieariie wethse ragipnts dreus Whersttopherit”) into the

is being addedifrchangadas Assuedidoithereby avoid screen flicker

and reduce the amount of actual painting/drawing work. (57] When a

winpiay uses AORIFHAAAY S ROSRAS AGK O %Xn?&hgéu%’ff%dotpﬁ%r?a‘@%’{ %t USER32
Windows' to merge the window's pixels With whatever 18 "behin It,
Windows'(tpeRiB3 drieransaimentsien dppiatiens forehe tids liop enebthisition engine

transpare pirwingavsSout@sResHY el gd beceapisnisPhtResebLifrLs At th $thnsparent
"composed’' to create the final -12 WO 2007/019193

PCTIUS200ER%D TS R Ut Bl do TRALSEsa pShEPBPaTLieR dkihp sense that it is
(e.9., GetBiff¢MuiL ipmardddsuédifion to, the ordinary or normal desktop composition

process. The normal composition process employed by Microsoft’s Windows®
operating systems' follows what is sometimes referred to as a modified painters
algorithm. Windows are painted to the desktop in reverse z order (top to bottom).
Aggressive “clipping” is used to confine the areas of the screen to be redrawn to
areas where content is being added or change has occurred, to thereby avoid screen

flicker and reduce the amount of actual painting/drawing work.

(571  When a window uses drop shadows, transparency or any other effect that requires
Windows® to merge the window’s pixels with whatever is “behind” it, Windows®
creates intermediate bitmap buffers for the desktop and the transparent windows,

respectively. The contents of these buffers are then “composed” to create the final
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blit (StretchBIt) from the desktop, will use the desktop buffer, not the

desktop resulting from the second stage composition process. By making
W3 @MIRdows(r) "Transparent” window (even if its opacity R6 Eai906/030151

100%), the magnification window both enables the second stage

compositi%r\t}agg_oe%ﬁg ,tg?a%&#‘%iib%ﬁgt%t?WeedéﬁﬁoB‘ ain deskiumgse Nf B8 to stretch

"Topmos9 indows style will keep the magnifier topmost, bygpreventin a

new winddiv (Foreicisefionthy gearing Hntsechingeskiatr B BpMgsfhe desktop
[58] A fmqgﬁfﬂﬁf{gi ﬁaﬁq%écéﬁm waget&?ﬂwmoprme@e By Az Ak 2 Windows®
magnification frame which is moveahle on the display screen, ithin_ .. ..
which is prEsRREEY HRM e THade Foeihsh msgjé/l tﬁ"ﬁ%@@%ﬁ?ﬁ&‘? guification
located invanevagbifiaasiabieegherseundestyeg: thepnviimificetisn fragrieutsritself above
the principal embodipent dacrpad h%g%o&h%ﬂagmﬂgﬁip@ﬁﬁalte@ﬁl%smagniﬁer
is pinned t6 A cEntered on the pointing device cursor, So as to move _
with the Sapmeostn byhpiewsntiegimesits MRdow aGpmi eIV SERFIERS and seiting
bounds the yitualylens’ of the magnifier) could be made movable

independently of tﬁe pointing device cursor. [59] A computer display

m (fier in accardance with.an aspect.,of in lap floats.ahg . .
de@%p dnﬁﬁty}lg%rehnvelcr? {)d\i:\l/%?ea‘ﬁ% d(E)}gs}ﬁg?hgi%néo&%c%g@g\%ggs%rqm%%gﬁlﬁcatmn
desktop dizamy whish isimeivirables prdrotisnldeserrreandnuihin iy presented a

Chara_cf[e rfﬁygﬁﬁ-gg %ﬁ@e§&%s%cﬂﬁ%k%@mré€9w&%@ﬁt fchRw o asiggithetion region
magnifier and change’its magnification level, For a no maga Iicatéon ihed :
windows Hidelgam e REICHR P oA PHRHR T ?&%@%nge serijed herein,
dragging wingewrassers, rand/the maghifiehtionteleboordd be drapgeding device
with on-screen controls. However, .using methods. i i i f : :

T M, e OO SHIBIESE 6

undesirabiemerisdigeheasisSettivigsa olinsaleh he nsaiiay klibp Hade movable
control papglRaGe.BHs{ls ARRFAgRRVR ChimRgrsome and time-

consuming, especially for a user who may desire the frequent intennittent

assistance of a magnifier during.the cours carryi IUS; “floats”
e
magnifier dbqyeotlidddsithihndaamb eptoguid s and dfehyohiekssiopus away from the
substantig]ly ta&taﬁ@oHﬁgﬁ By Rlising 2 'ﬂx@vW@@o&%@fb%a,g%ese are desirable

PCTIUS2006/030151 . .
characteristics. They present the problem, however, of how to resize the magnifier

=

and change its magnification level. For a normal appliéation windows this would
be trivial; resizing would be achieved by clicking and dragging window borders,
-and the magnification level could be changed with on-screen controls. However,
using methods like this results in focus being away from other open windows,
which might have unintended and undesirable consequences. Settings could also be
changed through a control panel page, but this approach is cumbersome and time-
consuming, especially for a user who may desire the frequent intermittent assistance

of a magnifier during the course of carrying out various tasks on a computer.

[60] In accordance with an aspect of the invention, a magnifier is provided which can be

toggled on and off by the user substantially instantaneously, by clicking a
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designated magnify button provided on a user input device (e.g., a

computer mouse or keyboard). The magnifier control switch may be a
WQaHizatetPbutton (or other type of user actuable switch), or aR6{ffepr006/030151

assigned by the user to the magnify feature. [611 In an exemplary

embodi %@ﬁg&@&?ﬂ&%ﬁ?ggﬂgﬁrﬂﬁﬂﬁﬁw RE- S II88E tBE., USInGRfer mouse

hold down the magni tton for a predetermined short periqd o

] d of ti
(e.g., aboutkararrdscdity) Ry eHisy ﬁﬁ%ﬁﬂﬁﬂhm?’o!ﬂ%.aﬁgﬁ‘éfﬁ%‘?gﬁwg (or other

user thatyihe adisimenkprodeisicive: auaphisi@sdhywhdndg i the magnify
can be caused to appear in (e.g., fade into) the magnify lens area

bounded B%FFe magnifier frame. While in the adjustment mode, the user

can change the magnification and size of the lens. As depicted in Fig.

6,
thd@lapHic amhspnapearebelipeLc AIER %ylﬁgglﬁaé iy diselpyed, Qi dig Fereen, the

of suitablgsses RIS GG (B AHESTROVEIsR Tt anseteiitraalhort period of time
rotations) for effectin adjustr‘g@]t of the magnifier. The serrgloe

S nNat
however,CiftefRet AR SE B hTEE 1S B ASE e B A0S tnents, arrli% the user that
exemplangsedpmtaéat mhandgingtive sizzaphtthieamsiavificatifielehsthmrbre caused to
is outlined below. 1621 AVit ifi Faﬁ'ﬁ aled whanges IR WishRifier frame.
dimensioft Of the maghifier r%rje{yﬁgé% ic}eeffe}?lte<a|(%n1§§r?fe follogvin , i ter tame
manner. Wikite insiecspremsss mede HBRISHwh e sregtitigation and size of the

assignedjia {he magpifydunetion, aRdayNes/Henmpéas anpredetesmingdrovide a
distance in aﬂ%redetermined direction (e.g. 50 pixels to the RIGHT)

) he
magnifier P dAG B BRGNS iNere s SRRy’ giogﬁrgeélg%%qa ol wheel
its right aa@tleﬁsmmaéfdas)gaz@ummmfehpmm@m tAaamovedeenmof, however,
the mouse AL, Hraslen b v ehdaniReana ANChO ARGy scheme for

designated mouse button, moves the mouse a predetermined

distance rhangeechel sie abtbemrmdfignianisas/ e sophied islave

LEFT), the magnifier frame can be caused to decrease in size (e.g., at

ongeay bowinihf teentighi flerchéaftabain dhsiges Yar avidle dorcespondithg toagnéfier frame

& &ﬁﬁ&%&nﬁ%@l I\fvtlltlg E@gr fi8and holds down the

movement of the g%é%ell %
activated?lc%agr?gee%to ah(alndé t dimension of the magnifier frame may be

effected Shpisalybuttene Usignaepivsies BASHYIORR tHate8RiTatdhe mouse a
mouse bujionRAdiRAESIRL MoUseRBRIREIRibEsh distarsmepidstiile RIGHT),
P gt on B i Baceed R nerese! NSRS TR0 80 of s righ
start to -1 magnifier fram g g
and left hand sides) at a rate corresponding to the movement of the mouse in that
direction. If the user depresses and holds down the designated mouse button, and
moves the mouse a predetermined distance in a second predetermined direction
(e.g., 50 pixels to the LEFT), the magnifier frame can be caused to decrease in size
(e.g., at one or both of the right and left hand sides) at a rate corresponding to the

movement of the mouse in that direction.

[63] With the magnifier activated, changes to a height dimension of the magnifier frame
may be effected similarly. If the user depresses and holds down the designated
mouse button and moves the mouse a predetermined distance in a third

predetermined direction (e.g., 50 pixels DOWN), the magnifier frame will start to
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WO 2007/019193 PCTIUS2006/030151 increase in size (e.g., at one or

both of its bottom and top sides) at a rate corresponding to the movement
WQRINEHMAEe. If the user depresses and holds down the desRf\BE#€gP006/030151

button and moves the mouse a predetermined distance in a fourth

predetermynec direetign. (@«%,, 54 RiXeIS Ukomihe magnitish frame; _”ls%%)t at a rate

to decrease in size (e.g., at one or both of the bottom and its top Sides) at
a rate corﬁ‘@gﬁ%ﬂ‘?aﬂﬂﬁgtg’ﬁl?@ mRvreRREdherBonssuSEhEU oV dehEassesrnd holds down

horizontaltﬁb&laggﬁauedhﬁmeaa&tﬂ@«mgﬁifi@m‘wm916daétd@@éﬁi%ad@istance in a fourth
simultaneously, by.combining the moyse movements described ahove. |

The size. BTN U A HALIGT Rrog bbb e So TAPITE RGN st o
the magnifiesrésséainetaeds the ahageifiebithmé/tbaduitihetdeisatoe sika) at a rate
that it WaScQﬁE%{;%dBMYg%o lastelosed. | ?]h\é\/llﬁg&e magnifier activated, the

level of magnification'may be changed in the following manner. If the user
depresses the designated mouse button, then while holding the hutton

don P croNTHSal A S ARBEH EHIRRE Hel ol FtoPiHER{h Y8 Go be made
decrease vithimsopdipubyl sehbipiagrinimoemanagrificatiodekevibe(eahgve. The size
1.1 magnificati 10). r e ignated maouse o
putton, neh oI e e b o A o Aokt P it i
from herséfnghednibmaeaiiisn feves\ons indidustigsanmsiasy thyuihavaebpfpre it was

a maximuptaguaification level). In an exemplary embodiment, the
magnifier level is incrementally adjustable to the following levels: 1.5x, 2x,

3X, n 1 \Wi ifier,deactivated offhd ressing then di
ot B o Bl n e SR o i
activated P upseanuivthdisbrenrer Aepisbssdhedesimaiehtapyse button, then while

depressioRopfiigaraustepnabinstentiy deastyate he SvagaifiessieWhilgagnification
the magnifier is riaﬁgtivated, the user depresses the designated button

then while H8ld SERTROH BT LU 7 Bt BEIITAWE) RAgaricafion level (e.g.,
away fror hersgiffithhe scretl@velftthuvilkgodtpitecapiplicatignateatrhi@se button, then

foc_us. Wh@ﬂll@'ﬁoﬂﬁﬁa’é 'Eﬁlee%&{?én”a% %9.}”3 sbtlljliétqgo tgee v%ae%f‘i%%?}’?’ Prlo?ne herself, the
activated and appearon the screen. ﬁ n exgmpﬂary magnifier in .
accordan&gitHciieinertiorislinkiesssentedibisingmextavgdd seindows  maximum

styles availableriastidartievdle ARIsRraxdegify Micsedelest, the magnifier level is

incrementally adjustable to the following levels: 1.5x, 2x, 3x, 4x and 5x.

[66] With the magnifier deactivated (off), depressing then releasing the designatéd
mouse button will cause the magnifier to be activated and appear on the screen. A
subsequent momentary depression of the button will instantly deactivate the
magnifier. If, while the magnifier is deactivated, the user depresses the designated
button then while holding the button down scrolls the mouse wheel toward or away
from herself, the scroll events will go to the application that has focus. When the

user releases the magnify button, the magnifier will be activated and appear on the

screen.

[67] An exemplary magnifier in accordance with the invention is implemented using

extended windows styles available as part of the APIs provided by Microsoft’s
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-15 WO 2007/019193 PCTIUS2006/030151 Windows'-" 2000 and XP

operating systems. In particular, the magnifier may be configured as a
WQeHkE83ed (WS _EX_LAYERED), transparent PCT/US2006/030151

(WS_EX_TRANSPARENT) window which periodically captures a portion

of the sgfaeR II@IRBLEIERES MhAachyRIMEStSHIRHEVHNaGE TA}8S8er may be
particular window attributes allow the window to "float” abmﬁ%ﬁ&esktop
,  transparent

and any epdigEgplicatfon WindBRIS. Witk #idse YR RXgl
magnifieng%ew_mmmmms&mws@mﬁmﬁm@m asptusech ioortion of the
selectively obtain user input from the mouse, which is_use . .
adjustméﬁfgefblfﬂaeg?’nﬁtﬁ%%lg? \lfgl n&‘%ﬁdn%%eérsrb%ﬁvﬁaég)nwglg ﬁéeuqsggr)etggﬁ% oular Wmd_ow
applicatiatirjinateesties. {E8jvinddwe torfifliptl ahonsodinviesitiap safisay open application
hereinabgye, 4 CORAHIGEMOUSE .ﬁa§§§gt,t(ﬂléjﬁ%\gﬁil?i%my}&'é¥%§' JYBUSD Instead,

is used in conjunction with mouse and scroll wheel movement tg effect

adjustmesafvtereronlkgrrersat iIFdestirde RRBEHI K6 IBVEFOTh i3 /RRBTs Which 1s

other kKnQuda YsekiRP Ut daviess et hegusrd fepiavidngipmphentlying user tasks
controllability of the magnifier, including trackball devices, computer

keyboard®d A5RUREHSHETSHH G sticks. [69] In accordance with an
exemplary embodiment of the invention, once the magnify button is held

dolll lonly dronigheinabAmhadiEnsi) debtiee a2 RONo dsEPMBBIETESe is used to

The mouseNaokn eatst IAdHHSEnaeIsi@tact dnpIcans vediractsdtdedtiaoll wheel
magnifier window, whigﬁ normally receives no in he. mouse jn

h ut. ut
(mouse MBVERERL A RELE S PR on Lo e T Rt e
the settingst faipunciaslylngwinifecupagpticatioouté beivesiformuuyaéng on-the-fly

movemen%) ar o%%@l&tly%?%gQ%E@%QIO%MEEt%mHFQMK’ IS ebubP&eyboards,

hook is released as 50on as adjustment mode is exited, which occurs
immediafeleluparts rardiosistiskene button, so that the application in focus

can once again receive mouse input. The focus application never loses

foqes) sathareatmcowitinte rdedside effestsnéntthe tesorimidn, once the magnify

exempla@/u%%qg %?Ei;,ép tﬁsoggggr?oﬁég %‘%ﬁ?& i %53&1{1%9{%3&/%%&56 hook is set.

magnification level; agnifier, in pixels; and height of magnifier,

in pixels. Tropatserhadioneatn ceermaysssviesaied it wath IMBrs ok &9 the magnifier

WindowsyMagReraiing yaifmssRi e iound:onthe Miekesafiut (mouse movement

Develop%?d l;lcertovl\iov{fi}(le(e r%g‘{\ilgﬁ ?ri?dfn%tion) is used to adjust the settings. Any underlying
“in focus” application receives no mouse movement or scroll wheel notifications
while the mouse hook is set. The hook is released as soon as the adjustment mode
is exited, which occurs immediately upon release of the button, so that the
application in focus can once again receive mouse input. The focus application
never loses focus, so there are no unintended side effects. In the described
exemplary magnifier, the settings are stored as three registry values: magnification

level; width of magnifier, in pixels; and height of magnifier, in pixels.

[70] Information concerning “hooks” usable with Microsoft’s Windows™ operating

systems can be found on the Microsoft Developers Network (MSDN), e.g., at :
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-16 WO 2007/019193 PCTIUS2006/030151
http://ms(immicrosoft.com/library/default.asp?url=/library/en-us/dnwui/litml/
WORHOHIBKks32.asn. [71] See also: [72] PCT/US2006/030151
http://msdn.microsoft.com/library/default.asp?url=/library/en-us/winiii/winui

hvindo WS%ﬁﬁﬂ%gﬁﬁﬁé{‘ﬂm%ﬂ'l%ﬁ%ﬂE@faﬁﬁ&sﬁgal-%m’x%&ﬂfé%ﬁyl\g‘;}mﬁml/msdn
implementation of an exemplary émbodiment of the inveniive magnifi

may be de ms of two primary classes: Magnifierwindow,

which implements the window procedure, creation, update timer and

dedfflictiopee alsd: MagnifierRenderer, which implements screen image

capture and window rendering. [74] The MagnifierWindow class creates a
wingoy Wiyt Mtk ds SV BRI DB ran e St Afoul BANSR AR St Sui/windo
(among others). ines the initial magnifier size and

magnifica P 5 a-iviagtittierRenderer object. It also

creates a timer object, and on each timer tick, calls the Update(...)

methdd onofiwavraiyiitderenasremepidian o i psrteplatyrao dimtpodfitlminventive
of the magaifigiepnndieRCREGLENSIMaaRI Bernsianaslogesds el MbERer Window,
the user clicks the magnifier mouse button a second time and saves the )
size and %gﬁﬁlf%‘g{%ﬂ g\/ﬁ‘? TIPS UL SLRRLPitkPelate timer and destruction;
MagnifiersthddegnifjieReisiseteasdibvimpldinentd/ MerednObfagn espage isnd window
received. WWIVL QUIT is posted to the thread's message pump when the

window is destroyed. The MagniferWindow can be provided with the

previously describe ifier adjustment mode, entered by depressin
\ ancﬁ\él |di)r/§ ed%ﬂ‘lﬁ&%%%%féﬁsm@%?ﬁ& FHBORE BitotheTHE- RED and
is an exeRSlaEX|iTRYGNSFOREND estt] en ethodls: asttlemep SSag thas e Séhaines the
may be i ' nifier\Wi class: Constructor: Regjsters

the Mg B A A R S S ek enderer
the mousePHEbk Itlsperspirstartinedliscto aseon tistHRIDIakssedlatdd Update(...)
with the MagpifeprWMinspwIRSRGIgasEHhPNROKSIhE ﬂﬁpﬂﬁggg(%ﬁh;pb;i%ion of the

magnifier on the screen. The magnifier window closes itself when the user clicks

the magnifier mouse button a second time and saves the size and magnification
level. The HWND associated with the MagnifierWindow object is released when
the WM_CLOSE message is received. WM_QUIT is posted to the thread's
message pump when the window is destroyed. The MagniferWindow can be
provided with the previously described magnifier adjustment mode, entered by
depressing and holding down the designated magnifier mouse button. The
following is an exemplary listing of constituent methods and message handlers that

may be included in the MagnifierWindow class:

» Constructor: Registers the MagnifierWindow window class and
creates an instance of it; loads the mouse hook dlI;
» Destructor: Checks to see if the HWND associated with the

MagnifierWindow was released; unhooks the mouse hook;
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WO 2007/019193 PCTIUS2006/030151 GetHWND: Returns the HWND

associated with this instance of the MagnifierWindow class (clients can
WQRHH/AINR CLOSE message to this window to close the m&§iflEd006/030151

WM_CREATE: Determines the best magnifier size (percentage of

activation screeql FRORHORARIIAM PiRI.seiinah anth Masniicalienthe
level (default 1.5x, or registr settin%z. Initializes the mﬁgnifierRenderer
H%Wéﬂh‘f ¢l

object and cread¥sgmfi Lssdrlipttasseitn Yo SEO e drstiet e
update timer, sgyesRRINEY SetinBsmaalisddestroyWindow, WM

DESTROY: Posts a IT.message to the thread's, message ;
WM NCDESTRW&%%%#Z&%%%@%&% %S? \?ﬁﬁgﬁg&sl ?\‘?le_‘%ﬂf%%ngﬁ
screensaver is scitwaition stesesesdgtivicer Godutesistisdtingdraen-display
(OSD) animation, t{%ﬁﬁ%@f&q&%@@%ﬂ)ﬁ Jraphicaiiriappeamihaibene

size and magnificdtion fevel are being adjusted), if active; gets the current
mouse pointer peshifarBanderr iasigm erriss darUp HE oy 18 Bisate

the magnifiey iRRRE @nbROSBIRRLMNE RIS BANGEiHgdetdsgs,

magnifier dimensjons when the screen dimensions are changed; WM

ERASEBKGNCRRSHERYdRIWhen this message is received, control is
" immediatelysretwWNeOESEROEWRoais aiv MptiiZatossagany the thread's

MOUSEWHEEL; This message is only received from the mouse hook

(when active); éﬁ%\sﬁ%%sptlhe magnification level;, WM_MOUSEMOVE: This

message is onl)VEeANCRBFTROE PrbtideinsolaghREm AtV ¥snges

the magnifie; WiRal@Wrfvaete ) 1sizeentcMaanifin: Bibies RapmfiEntpdates

resize mode; h(t)l?ekg—l}-r;Srge]g-lélliss%lailnég%%easmtrrﬁgtico)ns gacgnqéic%en-display
graphics that appear when the size and magnification level are being
adjusted), if active; gets the current mouse pointer position and calls
MagnifierRenderer::Update(...) to update the magnifier image and
position;

« WM_DISPLAYCHANGE: Updates magnifier dimensions when
the screen dimensions are changed;

« WM_ERASEBKGND: No Operation. When this message is
received, control is immediately returned to Windows as an
optimization.

« WM_MOUSEWHEEL: This message is only received from the
mouse hook (when active); changes the magnification level,

« WM_MOUSEMOVE: This message is only received from the
mouse hook (when active); changes the magnifier window (frame)
size;

o On Magnifier ButtonDown: Enters resize mode; hooks the mouse;

initializes the OSD fade-in;
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18 WO 2007/019193 PCT/US2006/030151 On Magnifier ButtonUp: EXxits
resize mode; unhooks the mouse, initializes the OSD fade-out; if neither
WQOABTFIea%bN or size was altered, exits the magnifier; PCT/US2006/030151

Setl3estWindowsSize: Given a desired width and height, sizes the

magnifier Wiﬂdoﬂﬁ%@%n‘?ﬁé‘ ﬁﬁtﬁﬁa‘iﬁb\“@%ﬂ?%ﬁ?@ﬁ&ﬁ%?ﬂ%f%the mouse,

increments of 2 times the current magnification (i.e. at snag = 1.5,
window width is @iiakgetths B dmersHavihsoaemrfieativeoktEcirge
jitter while zoomingréa, aRdsaut mnehifideuseHook: Mouse hook callback;
forwards mouse wheel and, mouse move messages to the magnifier
i A b RS TRGBA e Dhay ABE Kb e
receiv_ing mousqﬁ_mgmﬁewmnmiammml}pﬂbmtstiz;ea_mhmdgwiﬁdg@iohangéhm
magnifer. MaostRERISIE el 10e MeRMIBHRRANRIat €925 RS
ering operatio

the screen capture and magnification ren s. ltis

associated with Bipdagovidiaisdibaagrd gnepize] mmegrifeklishorsge o peevent

exemplary listingmof-eqnetitvans rosthiagdsthad mawke included in the
MagnifierRenderer follﬁws: Constructor: default initialization;

AttachWindotv: ALREERRekRNORIE JANSHBAde R uB s e Yhankrsy

handle. The widthoastnieighteedaiis tmdgnifiendtu alster. Widitvasecthbeight

of the specified Y‘é'&d{& ég 'ﬂﬁé Il... Images repres nting the

magnifier frame }am_d Igﬁrsg_gmai]t ar?elﬁgé%%%%ég %}[St |s%ir§1e.l?ﬂ%ﬁlev%d%ﬁnput

and height matchlteadiseagity sigheslims gvidiee o digmagiber two

images are persisted for fast compositing while rendering. This method

mayrheusadErkirReatedly to cause the MagnifierRenderer to resize itself

from the window size; SetMagnification: Sets the magnification level, This

meffijd nidy DeéagaifedRandativiesto phangs tie nagsificaiandexsd; magnification

GetMagn{ggggr%lé %%E:Lrjamgntshe ﬁurige%tssrcr)lcaigtgl IC\%HRna!e\\{v?rli.dow handle and given a
magnification level. An exemplary listing of constituent methods that may be

included in the MagnifierRenderer follows:

¢ Constructor; default initialization;

o AttachWindow: Associates the MagnifierRenderer object with a
window handle. The width and height of the magnifier equals the
width and height of the specified window at the time of the call.
Images representing the magnifier frame and lens mask are
generated at this time. Their width and height match the specified
window's width and height. These two images are persisted for fast
compositing while rendering. This method may be called repeatedly
to cause the MagnifierRenderer to resize itself from the window size;

» SetMagnification: Sets the magnification level. This method may
be called at any time to change the magnification level;

» GetMagnification: Returns the current magnification level;
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-19 WO 2007/019193 PCTIUS2006/030151 SetOSDAIlpha: Sets the
opacity of the adjustment-mode on-screen display graphic indicating

W 20Eeod%kr inputs for adjusting the magnifier; GetOSDAIpR&ETASRHE30151
opacity of the adjustment-mode on-screen- display graphic; Update:

Moves and UpdRizaSHATRANIE ull M NnAH: 3R Aas CRRBOBH: dreen-
creates new frame an epns_, masﬁ< .|tngap . Ifthe capture bitmap doesn't
change, no upddislerarBhisaviieptingrisgirue ippaeirditeme tsture:
Two capture buﬁﬁ@iq&;provided--current and a previous; a new current

buffer is captured and a message is returned indicaging whether the
current and preGSHA AR, Hif?@r%‘?ﬂ?ltﬁgfw@@ﬁ%ﬁfgg?@ﬂg?ﬂﬁlg OERT™

capture image, mgsks gifptiie, unwanted pixels, copies the frame on top;

P 1 L LR S T W S S

and previous capllre bitmaps, sized refative to-the current window wi
and height; Getbitngah3izecaRemavidieneswidtleanidank jfnesar Him ranne

ina SIZE struciyjre, GeRarpiaBIISE JRKRS-BIIR COMRORRAYRIERES
and fills a destination bitrnap with them; MaskBitmap: Masks pixels in the

destination bitm#presifaife specified mask bitmap--destination pixels

are multiplied bycapaske: atphacysiue Suffeie BitpapshitferantnReidisngevious;

wh ethe.r tW_O blt@gg\i caL{fere%lther&Qrtis b%ﬁ(l)rg%paar %qr%ggsgl J ?sll%eet%rtﬁ) d indicating
determine if the capture area has changed; It the capture area has not

changed the mawjrifher theasmtenheedinis pddietfeasasndsierensation;
Stretch] x5: Str%ﬁﬁ@@ﬂ@ﬁﬁ@sQH@%J%@%ﬂ;tﬂ-rgimage, masks off the
unwanted pixels, copies the frame on top;

+ CreateFrameAndMask: Creates the lens mask, frame, current
capture and previous capture bitmaps, sized relative to the current
window width and height;

e GetBitmapSize: Returns the width and height of an HBITMAP in a:
SIZE structure;

e GenerateBorder: Takes nine component bitmaps and fills a
destination bitmap with them;

e MaskBitmap: Masks pixels in the destination bitmap using the
specified mask bitmap--destination pixels are multiplied by mask
alpha values;

» AreBitmapsDifferent: Returns whether two bitmaps are different,
by comparing pixel values to determine if the capture area has
changed; if the capture area has not changed the magnifier doesn’t
need to updated as an optimization; |

o Stretch_1x5: Stretches a bitmap by a factor of 1.5.

[76] Exemplary processes and functionalities of the MagnifierRenderer are described

below, with reference to Figs. 7-10.
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[761 Exemplary processes and functionalities of the MagnifierRenderer

are described below, with reference to Figs. 7-10. -20 WO 2007/019193
WEOTIO829D6/030151 Initialization [77] Referring to Fig. 7, PCT/US2006/030151

AttachWindow(...) saves the specified window handle and creates the

images forﬁr? f ame and lens mask. The frame and lens mask images

match the Winidow width and height. The frame is composed of nine

indiyidual, elements. fhe ce : a t

o o B N e andle and
represengzerisashrignepierstify Spre R TBw o ERf dramrriAdepnmesk images
image is gigatee 3JaRs WAsKHMAGeisIareatRdfinnbE SaoRe s3eMBE miTiiendividual
opaque pixels in the mask repgesented b tthteh%??é shaded area definea .
region wiSFETHE sTrREHBEIISTR NN Bh pEaF Rotd thatthe Shhded Areas -
in these istagesote ireishatdd dednspariernibesixalegfp 9 pibeents transparent pixels.
MagnifierRenderer::Update(...) method checks to see whether the owner
wingdgv dRpRASIBNSRAKS Clangeterald taae wRdes tieateame BA¢ 1eRE image is
mask images to match the new size. Clients ma calt Attachin_dowt(:.iﬂJ i i
to explicitF e bR TR IS FRAGKE RSB B PR TEBSaned by the non
Capture {8@]ddefetringite kigeodd, thesatbecerinehe iompkirellegipergleNote that the
centered gt the current..mouse pointer itj [ f the illustrated
Capture F?é%{%%n%r & S(\}v%tl%?fedgﬁé%assr? ree%fé%%%:na io?r?}{r\{e%%%r%'is the width of
the Magnifier Window Rectangle (ma&nifier fra e‘éédi ided by the level O‘iL
malfificalivh MaesifieRersstiginiseind @Q‘Bﬂg:e g%i%ﬁntﬁlesé tWél?%?éh © ownet
of the Magfhifieairaawidiedianglchstigide dra itheo,|epdhef niegfidicatiod. lens mask

The Capture method s the s¢reen.m tur, the "
captured llnn%%% %g &ﬁ%?gﬁefr%?\ﬁv tﬁéeprrg\i/ﬁ%ﬁu%%%%%tgg rg&cﬁ%}g\’é@@ﬁgn to explicitly
captured favagéisiorenfoensmashigagaidenicralsder [81] As shown

in Fig. 9B, first the captured image is stretched to the window size. Next,

the stretchethjnage is masked with the lens mask. Next, the frame is

applied to the stretched image. Upon entering the adjustment mode, the

magoificarieferadsiFRNDA, the source image capture rectangle is centered at the current
mouse pointer position. The width of the illustrated Capture Rectangle (which
defines the magnification region) is the width of the Magnifier Window Rectangle
(magnifier frame) divided by the level of magnification. Likewise, the height of the
CaptureRectangle is the height of the MagnifierWindow Rectangle divided by the
level of magnification. The Capture method copies the screen image and returns
whether the captured image is different from the previously captured image. The

captured image is stored for use while rendering.

Render

[81] Asshown in Fig. 9B, first the captured image is stretched to the window size. Next,
the stretched image is masked with the lens mask. Next, the frame is applied to the
stretched image. Upon entering the adjustment mode, the magnification adjustment

and frame resizing hint graphics (preferably transparent — graphic images represent
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and frame resizing hint graphics (preferably transparent - graphic images

represent -21 WO 2007/019193 PCTIUS2006/030151 transparent pixels)
WQRE034deW3o the framed image. The hint graphics appear onBCHuSAfled30151

adjustment mode is active. Update [82] If the image and position of the

magnifier haV a?e n qlsyth% a@ ﬁ%?g?n% fr ant?ﬁ@)ﬁﬁ{{agr%'ﬂgg%ear only

|mage & p05| on31 position anged, a call is made
UpdateL\E&@Té@ﬂthpbmm Q?tﬁﬁ}y the image has changed, a call

is made to ::UpdateLayeredWindow( image ). The window is set to

topmost in @B@Mpdate() function. 1.5x Stretching Algorithm [83] A

standard Windows API can be used to stretch bit images to the magnifier

franseat diffiesenialeyeisl gosig@nidicdisonapnifiae e oklinged) ticthe call is made to

invention, (ef{aﬂlg épe H{gatl %gvel ofl XUS"'%?“}"“‘I,%{&&H ﬁag Elg%rgré d, a call
for optlmlzmﬁ spee impro mg% aPppearance oh%

image. [84] m@ﬁwﬂfmﬂm@mmdwwm\gfmﬁehm@} bV@macﬁbp ornm bagochanged, a
source pixeisibeEANSe t'ﬂfﬁﬁ@t@éé@xﬁhﬁd@l@%@ﬁ%&@@ The \,Uiﬁd&??%%@t to topmost in

pixel is copied to the first destination pixel. The second source pixel is

copied to S pixel. The second destination pixel is set as

the average of the first two source pixels. [85] The stretching algorithm

used by tha sagtiéiehsiseithastthe source rows 0, 1, 2, 3, 4,., into the
destination rows 0, 2, 3, 5, 6,... respectively as shown in Fig. IOB. The

algi8%hm AremdodshiadkwiharbBbtrabed fikd in soetehbivinmagesdollye magnifier frame at

averaging i, AIXRIS{ION Q1 %ﬁﬁ!&t%ovﬁlw Qﬁlﬂ&ﬁﬁﬂ&@'%%ttﬂé‘tl%ﬂd?&%' 2 default

as depicted in Fig. 10C. [86] resent invention has been described

terms of wé@fwtmles@éﬁfplaw RS i BTEHRQBRI APieRBT iRB FPeed and

embodimeangseidific apenssandorasiations fadthiagbe scope and spirit of
the appended claims will occur to persons of ordinary skill in the art from

a reg w %st%%\g}§ﬁlq§g r?OJﬁU BQ%EL%!E‘P& }“&Sﬁl&t)f%? a?%éo Rhrce pixels become

algorithm variables appearing in the specification is for convenience and
clarity an#Rs nBgite tdbetg pinetiony IFRRidgSrcepixel is copied to the first

destination pixel. The second source pixel is copied to the third destination pixel.

The second destination pixel is set as the average of the first two source pixels.

[85] The stretching algorithm used by the magnifier stretches the source rows 0, 1, 2, 3,
4,.. into the destination rows 0, 2, 3, 5, 6,... respectively as shown in Fig. 10B. The
algorithm then goes back through and fills in rows 1, 4, 7, etc. by averaging the

pixels from one row above and below the destination pixel, as depicted in Fig. 10C.

[86] The present invention has been described in terms of preferred and exemplary
embodiments thereof. Numerous other embodiments, modifications and variations
within the scepe and spirit of the appended claims will occur to persons of ordinary
skill in the art from a review of this disclosure. In the claims, any use of the labels
for algorithm variables appearing in the specification is for convenience and clarity

and is not intended to have any limiting effect.
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CLAIMS: 1. A machine readable storage medium containing thereon
instructions which, when executed by a data processing device having a
display screen and user input device, serve to configure the device to
provide a display screen magnifier which is controllable by a user to
magnify selected portions of a desktop including windows open on said
screen, said magnifier providing a moveable magnifier frame within which
a magnified image is presented, said image corresponding to screen
content located within a magnification region underlying said magnifier

me, magnified to a set level of magnification, said input device
including an adjustment mode that is activated and deactivated by user
L sl aple ctaispe BIGAYD S R s B1BRp ATl GHeRsYGiGE, when executed by
a data @eﬁu&m@rttem@dmﬁr@qimm s6Rith arankie iﬁgj@a&iﬂgethai\@abic@dﬂg@imﬂr@tdevice
o oro R B G RL  ul eeis or
desktoin dieghesiog: mtlpdaujsi speth@msaithisicegivsdis elaghifier rprayisifigr auntd eedliie oagnifier
frame t\wﬁma@m&erafrrﬁaaﬁ.,faeathmugé@ewm@eﬂ%dwwﬁlag‘arb&@@sdmpge@ssa% content

without taking focus away from said desktop or any windows gpen on s
located, wyitip %Hlﬁ%%?ﬁﬂﬂﬁ%ﬁl?&Hﬂd&ﬁ’%lf@o??'&r%%@ H%'sHélB?eH‘WH S%J@sﬁﬁﬁt Tevel o
magnifhretsizesaifitimpun dgnidienciraing anedjhermsigmiditzatian ikeaevafdthend deactivated by
user sETRREBNTIE oS mﬁt"a ARYI%H RENAISHALFQR0IR RALYESD &RARHIRIA0E ABrivated,

on- screen application that has focus, Said input device dlrectlng input
said ggRlicdndicating ey é"élﬂjGSW%@i‘t’é‘éH‘%‘Hﬁpﬁ%ﬁt%aﬁawa@%@d§r\/9ﬁ@ﬂ %%[IHO”ab'e by a
user thirgh devigeasl swlichadctoerid it sajeneappigaiicotiratd)as ifrlependindy adjust
the mag @é”e R ey %‘s‘?‘z"co{%@%" GAI N GIRIN WIER interaction
Bid & jUS ment mode s activated 2 ROOK 1S ca sea & 'set whic
with opespiigen DhIgCHract v imout BkisditPaup avae fied ﬁé'déaﬂ(m@frﬁﬂ)éwﬁﬂmﬁm on said
screenSah "@%ﬁiﬂqaéigﬂlrﬁ@V@P&flﬁ?ﬁaWHi%c@dﬂéhﬁﬁiﬂﬁ %@j@sﬂﬁwﬁméﬁ%e magnifier
achlne rei af ‘& stora e medium ac ordln to claim 2

f“ame\ﬂﬂ{je?é‘?n’%ae%l IRV ?Ersﬁkﬁdﬂ%} %‘()‘i?e I LUGHBIbReen @
magniticheodk aof saidresmappliertpoititib had éadoe . sdidAnme chinee badaidenprdrdaydce actions
to said AL RCHAIRGAURAHT JoB&IRI BRi AR IEGELSIEO RS RO bN-screen
at least one of pointer movement data and scroll wheel rotation data of
applicalign BapttetShointing device, for altering said magnification level of the
magnifier and said size of the magnifier frame. -23 5. A machine readable

2. Stﬂrﬁ%?hmg‘?%HAbﬁ‘g%Porﬂﬂégrﬁgo‘fuﬂ# c‘éo?ﬁ(fﬁ IR hooth, cg%cﬁhté%%ﬁlg adjustment

magnifier said pointer movement ata w IS used to adjust a size
mode igdiNaieshaoiafie imzayptfldp be set which temporarily directs mput of said input device to

said magnifier for altering said magnification level of the magnifier and said size of the magnifier

CLAI

frame.

3. A machine readable storage medium according to claim 2, wherein said input device is a

computer pointing device, and said hook is a hook of said computer pointing device.

4, A machine readable storage medium according to claim 3, wherein the hook directs to said
magnifier at least one of pointer movement data and scroll wheel rotation data of said computer
pointing device, for altering said magnification level of the magnifier and said size of the magnifier

frame.
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frame. 6. A machine readable storage medium according to claim 4,
wherein the hook directs to said magnifier said scroll wheel rotation data,
which is used to adjust a magnification level of the magnifier frame. 7. A
machine readable storage medium according to claim 1, wherein said
input device comprises a pointing device, and the position and movement
of said magnifier frame correspond to the position and movement of an
on-screen cursor of said pointing device. 8. A machine readable storage
5. MRGHABhisEceHaipg mbﬁdgérmédiwh%&b?oﬁﬁédmmﬁedvmmﬂﬁ hook directs to said
namicall atedtor ect nges in rlying s een content
meon S R G L Red 1 SN TR s geonier
frame.medium according to claim 1, wherein said magnlfler is activated upon
actuation of a switch on said user input device, and enters an adjustment

6. d BENOR R R TELUAIE SO0 B Gecaiey RIS, s

magnifadnesaih sovbie rwtieel metgiviiedagnvisiald mdjsstne rdmside trgmfaghdietevel of the
magmﬁé?ﬁ%ﬁwté an on-screen visual indicator that the adjustment mode is active.

it. A machine readable storage medium according to claim 10, wherein

said visual indicator provides an indication of appropriate user inputs for
7.  effechmpiagjusitasint abaged mwgrmhfiaatbmid@vej ohihe Iagniter and $aidt device

compriés Oéo%ﬁ@%?ﬂ'ééer %a[ﬁepem o0 RChINR HeRFEPL S.E"i% ORI e orre spond to

according visual indicator prov des an indicatio
the pOﬁf'@b%ﬁW&@ﬁ@éﬁ|ﬁ"p@ﬂ§‘ffﬂe@ﬁéréﬂh@faﬁdaléﬂu%tfﬁﬁé#€iv|é¢ at least one size
dimension of said magnifier frame. -24 13. A machine readable storage

8 |urrr1"agcgréi Qﬂg c am 1 WhererlgllI said vsua | cator rovid es.an. s
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dynamd@nﬁm@t@ﬁamf@%ﬁ@@hmawﬁ%mn.msakemmmet maurabtevﬂudeage magnifier is
activatddedium according to claim 1, wherein, said display screen magpnifier is
configured by a windows style of an application programming interface of
an operating system, and a second stage screen content compositing
9. enyimecsse itz eitosmie weddonwsctyiting SoAcdata prodessmgaie viegnifier is
activatlé]fil #%ﬁ aacquﬁﬁ o?co\rg\ﬁﬁcﬁ% Qaﬁﬁrdﬁpllﬁ ‘?\ﬁ'é;ﬁcesza'rgd %ﬁf@l%eap%mgstment mode upon

configured to provide a display screen magnifier which is controllable by a
said svwg@}%r}gé@mﬂp@éq@dgaated for a predetermined time period.

10. A machine readable storage medium according to claim 9, wherein, when the magnifier is in
said adjustment mode the magnifier presents an on-screen visual indicator that the adjustment mode is

active.

11. A machine readable storage medium according to claim 10, wherein said visual indicator
provides an indication of appropriate user inputs for effecting adjustment of said magnification level

of the magnifier and said size of the magnifier frame.
12. A machine readable storage medium according to claim 11, wherein said visual indicator

provides an indication of appropriate user inputs for effecting an adjustment of at least one size

dimension of said magnifier frame.
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portions of a desktop including windows open on said screen, said
magnifier providing a moveable magnifier frame within which a magnified
image is presented, said image corresponding to screen content located
within a magnification region underlying said magnifier frame, magnified to
a set level of magnification, said input device including an adjustment
mode that is activated and deactivated by user selection, a graphic
appearing on said display screen when said adjustment mode is
13.  agtivedeinsaddogpankisrageliertingnthadosaich adj urtimer, mmék@{rs@mi\mm,mdicator
rovigBSish MaARTIer belng contrallable. v @ useleuoh ise of o3y g
P evice, fien Saidt Adustinent mBda 18 ac |vaﬂ§0a 1y epen entlyga
of SaiOtﬁ@Q‘hd@hlflcatlon level of the magnifier and the size of the magnifier
frame, without user interaction with on- screen objects and without taking
focus a from said desktop or a indows open on said screen, s
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magnitiee imemiigieedrayrevendothestigriificapplickivel wbgnenmagnifierfasaicf Hl’pmleratlng
systenflENICEBEIRY s YW hah B RE W ESRBTAY BTG A AN R 58 windows style.
application that has focus, said input devicé directing input device actions
to said on-screen application that has focus when said input device is
15. swit¢hiechiare&ridgotedceeaviapplicaiing toathaadasusinkat Aediata said device being
Ssi vig | im r agnjfieris
conf e e B o R Seecen
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of configuring a data processing device having a display screen and user

Is actijgingh 8RR DIONHELP 18I 3P S AHETMRRGARS WRTH FEorribIBMBTHY Peing
controHatebyt@ neag tfyushlested gpiriigns ddvéce eskiapaichdilistgnevindoslesiopeaivated, to

mdepeﬂ@eﬁﬁﬂ}j gﬁa{nd eacgn'ﬁ'ﬁ% eVe'\(;(Q W!Héjkﬁﬂgﬁﬁue?% H@eﬁie%(?qﬁet%bfﬁfler frame,

activate vated by user selection, the method comprising:
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16. A data processing device according to claim 15, wherein the magnifier is capable of
activation and deactivation through use of said input device, without user interaction with on screen

objects and without taking focus away from said desktop or any windows open on said screen.

17. A data processing device according to claim 15, wherein, said display screen magnifier is
configured by a windows style of an application programming interface of an operating system, and a

second stage screen content compositing engine associated with said windows style.
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frame, without user interaction with on-screen objects and without taking
focus away from said desktop or any windows open on said screen, a
graphic appearing on said display screen when said adjustment mode is
activated, said graphic indicating that said adjustment mode is activated,
said graphic including direction arrows associated with adjusting the size
of the magnifier frame and the magnification level of the magnifier, said
input device being switchable between a magnifier and an on-screen

18.  applieatian shasitamiBgUs deiisyesdi e visecdiraolipga ipplgesseeragi@nser input
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second stage screen content compositing engine associated with said
frame;windows style. -26
independently adjusting, through input by a user through use of said input device when said

adjustment mode is activated, the magnification level of the magnifier and the size of the magnifier
frame, without user interaction with on-screen objects and without taking focus away from said
desktop or any windows open on said screen, a graphic appearing on said display screen when said
adjustment mode is activated, said graphic indicating that said adjustment mode is activated, said
graphic including direction arrows associated with adjusting the size of the magnifier frame and the
magpnification level of the magnifier, said input device being switchable between a magnifier and an
on-screen application that has focus, said input device directing input device actions to said on-screen
application that has focus when said input device is switched to said on-screen application that has

focus.

19. A method according to claim 18, wherein the magnifier is capable of activation and
deactivation through use of said input device, without user interaction with on screen objects and

without taking focus away from said desktop or any windows open on said screen.
20. A method according to claim 18, wherein, said display screen magnifier is configured by a

windows style of an application programming interface of an operating system, and a second stage

screen content compositing engine associated with said windows style.

- 26 -



