VI RTUAL MAGNI FYI NG GLASS W TH ON- THE- FLY CONTRCL
FUNCTI ONALI TIES [01] A portion of the disclosure of
wao beog/opbent docunment contains material whi ch P&T/US2006/030151

subj ect to copyright protection. The copyright owner

has no objection to the facsim e reproduction by

anyone of the patent docunent or_the

di scl os W@T%EMAQMEX}@GW#‘%%WFL;%&F 'Qﬂﬁ % GONTROL

O fice patent file or reEBNGIIOBMLIZTRRr wi se reserves

all copyright rights whatsoever. BACKGROUND OF THE

| NVENTI ON [02] Various types of conputer display

Scr §Vﬁn ﬁag&hﬁh %@tthco @13@1@§ﬁr5 8P 'fﬂﬁ WReA &féﬂlnbﬁtl %ta@{sematenal which is
eneral, such magnifiers show a magnifie

copy of sﬂajqzuortblaopyr@g‘ht mwctlappe"ﬂfﬁscwwlémc%’m?ﬂt § 18 ObJGCtlon to the

screen. .Such, func na td ure, as

accessi BT TEHP éu&ﬁg W éﬂygﬁe@?{eg%a ?90@%% dr;!Zlga Iﬁ?r?d fsclos

for ot herappedrposts ,Patemrt dmda"sacfeeaﬂu@ﬁ“s:e prigvt fife @ wicpiisnbut otherwise

particul ar a | cat and as specialty

sof t war éesie’ﬁ’tagﬁg (H’yfl émﬁ%glarm fication/ zoom

functionalities gener aI I y avai l abl e for use at an

oper at i IEAGKSROUNIEOY THEIRBKNTIDN evel and with user

applications. For the visually i npai red, such features

may assist with the readi

{
andP¥r tVHEons bPet AheRPYEE %?%g‘ﬁsgcrﬁﬁ%l “laﬁlé‘%ﬁ%l?g anﬁ/bzf’om functionalities

gener al lye kf¥RGNi dehdrhi, s rdddifeAaivh léﬁﬁafglniiﬂéahb}liy &% Eation of what
be useful wthin applications, and

n
syst em (3BPYIS OHes g@@mterfsegoéq:en WIBT ’e%‘?l’t‘:tlﬂ‘ﬁ@B gavgsgereg dprov1ded as

to enl ar ?@esfﬂnlht}potﬁ)nQ%lt R Nviffall$ GheSRd0Bh & GéSoEr purposes, both as
i mages. exanpl e of a user_application

provi di Heptrepmiovided viitinaPittipwar apgligeden solRarpsaf 28 spegiply software
document, L eader "Sprclvl?cleaxqgénﬁﬁcg{"oryébo&t ARG R YeRAEIZ SRMble for use

| evel selections via a opdown nenu, there are three
pan and ateompeeling exbtde &t &ir desktophlpyel andowith pags agpixgliprs. For the

w ndow, ﬁ}é rﬁ 51%8 MR %atur%soél]ﬁ}/ \ﬁsﬁs@ V\Ilﬁethtlr Qééﬁﬁlg-r&fklmauascreen text

user contro Pe “Zoom I eve der "and
cont r ol sintifoe tieobispeposint ofanortswndlthét:kken nget geingray, magnifications and

docu mantzg %H%Fcﬁu%%gﬁ%s %:gne?e 15 %furl %&Hﬁlﬁlsﬁjﬁh%og%/ afld at an operating system

rect angl Irnverse

propor tie. @aldeskmoys ilavel, trchetehie mw dndegied|to enhgezadimmdpomon of screen
vViewis %‘?X}Nn n asseparate wi ndow. Wth the Pan &

Zoom wi IPERPSAITES a resizabl e box is noveable on a

docunent page presented in a small
[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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wi ndow. A docunent view provided in the background
zoons and pans as the box is resized and noved. Wth

w0 b@7Dynesi ¢ Zoom t ool , the regul ar cursor chaPgBEES1006/630151
representation of a small magnifying glass signifying

that a zoom npde has been entag)red In this node, a
user i sfealre a signble oy s mpye Efcﬂ%nilocﬁﬂamdi’a&ﬁ RipsFegduin @ small

to dynapiahl Y 2Q9Mehtviah growted irPgRe bhcﬁc h& 2énPAA pas as the box
the | ateral edges of the docunent. [O a further

exanpl eisatsized 20bmovedt Witk thspraEdoa tﬁ%lr fhe ggguipg gyrsor changes to a
appl i Ca}ﬁg? @erﬁﬂ{o‘h\/@”r & ma@ ﬂbélfi’flymb 7 s@ﬁf?ylﬁ% f18k 9 z@m%%ode has been

of cont 30n ca t ool provided as P a w ndow

for navegetd. ng'x nhrsag@k a Tme &ﬁeﬂbiﬁ'félcb@l@ma |dp@gnenb arfbdrag up/down to
zoom | eyel turnt q,bga{g)n 0 A MA Q0] £ 1
a zoom }Gmglé‘f Zlogﬁlg %? PLS&B F:fr to Ac}{%b aa&ﬁes o e
and Zoom)cfuﬁahure, a box V\,hose size is |nversel y

proportional to a selected zoom|evel is noveable on

n [{)ﬂag &Pl 8561k %Qaﬂqﬂe ﬁéﬁb%%@&iﬁ%xoﬁdéﬁa%‘ ek Néeﬁ‘ﬁlpplication

| rege” portion Wi rovi ded in
bac kgr osoftivarg, Olikltaikmphgec%b IOffﬂlS a(scimfmllltyols orpd ook bar prayided as part of

functionalitie
conput eP %({? t%r E%vrlgatmg r}fl,p?%es efhe%%ollﬁ{%hgl&eta%éél dse:,%: ir)%?ﬁl 9%&?215[\,31’ return to
on a_ mousEs ittt niauniok Iwmdom tdnd pr a®si tlnglMoﬁZ'BRttOIK egimilar to the

on the bogr d L + We

in and gbeo? albﬁé)‘fi—%gg?“i 58 ?e coﬁ‘ V)e({]ﬁopsfjlS’(’:at| oﬁveﬁsely ﬁoémmonal foa
OWN ZOoOoRI&Eed RNne BBl B, marabls ohahl imsbe greszaairing small window. A
applies the I.ncr nts. Qher Q0 tions i de

o Thi - EHETIRAH B ST (0o o 1ot T M5 0b o fip 4% background
control panel, as shown in Rel at ed Art F| g. 4. On the

But[06Ins Appliatigmosdnintordnizhplaem @mtn ﬁmmmhisss Imaliﬁ'ng the input facilities
recentlﬁfbeen added as optlons Ehnnus

Some M asmpuﬁeéﬂ}g‘g,eds ey 6258 & PGP 166 %M a mouse in
" sl i der ¢onjuntkibg KvidpeeRingShel CTRL Hebe)llcﬂhélﬂ{éﬂioaﬁf (CTRL + Wheel) may

N 1050l LS P oF0l M S T R 1w o

oper at i RgorSHg tiRhERS h@Rroll GM%EL zdoREAE apyHicd! Pd%@é @ﬂ'crements Other
flexibility in the developmsn nificali asa
zoom f e &P EBL9NSTesidy Fthncpe é\fhc’i?.é,%fF I‘gﬁlﬁp?le‘ét K‘B‘H‘S@ sftware control

t he ap%h&@tals QRovA TRSatst AH ¢igiue @)nfth@BhttérﬁQalg 788 dn ¥ Zoom Out
to accommpdate those features. Al's th an

appl i caremariselaveitecorty et é‘?’dedlaﬁto@F@.’%‘st fos paglt mopge button.  Some
magni fi gficdthidyBISRERARRIANmENREMNI(E BY “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

-2-



prograns and their associated wi ndows is generally not
a concern. Zoomng iseasily achieved in an
wa@ppiocavs on. The application has an internal PCT/US2006/030151
representation of the content to be displayed and if
desi gned correctly it can display the content at
di f f er ergasisj &C@@V@h}: inzgcpplieatien.s Thq appiation as an tepgal depresentation of
for exangl €on¥ftYo %@rdis?ﬁ?ﬁi N ili”dgéiélear&)%e fiew &ig&ﬁ%y the content at
show on the screen ye e text 1S very clear because
the fontdffenent sirasenzoom leesdst dn Mjeragsifi’ €W ofdifon exantle,alou can zoom in
descri pt | f S| DI S
[08] W t‘.hl?lggnl 8 rt]”%x{) ﬁlé%rhgé\g%éﬁlge dscte%l? %gtqgee%%trlglkf%@%ﬁ)eag because the fonts
avai | ablare based os eeotartgmphive (deth&haijsalateskriptions @fnlye dtalreters instead of
open w qoqﬁl\]/\ss) i.e., at an operating system (OS) |evel,
the internar fepresentation that an application may
have for zoom functionalities is not avail able.
Rat 08t , Wb nithignifier desigredpe bt gpmedlybayailebld foulvat wdth thé desktop and
a screenshot or. bitmap.of the oytput. Al though I.S :
doosn & TYprRaTs PR Pefion’s Ho Y ef Hoirofie SR i) v, e e
appl i cabegresataden thasal wppldvation tmao@svealfdrovoons efifctiofalities is not

Vi ew user_inter e (Ul)..objects and xt at large

o ses.  Aratbe S e o ufagh ¥ eRiopfaf Sk ¢ goreenshot or
Wi th t hebitwapioBtfs ougaler Aithough 6§ @R elypIvBIRE Hic@i the detail beyond the
Wi ndows is.oIJ gsreat iniBortan e; the nature of that )

i nt er act3PBICAPY SFieRRFaFOlEoTh Ao ligvypets; te XH 1seh Htgrfagh (UD) objects
the act ual @t PRFE Qiz¥e Ahd SR faYwiRéh SRR of BALMES interacts with the
[09] An exanple of an existin | evel screen

Gs |, : :
magni fi CREPBPIIERRg ¥r5ea eﬂ@ﬁ%en%m@ wiigdowis is ¢ff great importance; the nature
M cr osofdf timt Wiaraa8 i9%Kdly 100RGE AbihBicaN FhEIB oV UciuaBind perceived
is a display utility that nmakes the screen nore
r eadabl &5ty g§Bedeaii® have i npaired vision. It
creates a separate w ndow that displays a nagnified
por PPN A extali@leSoFlag @Ristitd DS MevBIokcteb® Pha S AickRLR FHnRE S tRY “Magnifier”
the position of the EOI ntigg device cursor, e.g., N
nouse pgﬂf lélio.s‘?fhs U%‘B OVt ¢ PREERBE tshiderrra dFAenilients ofisplay utility that
llevel Vingaks@itlel B@8n nfdrd RAASBAIH BerS w8l OimPARE visidD8t creates a
user can nove or resize the Magnifier w ndow, or drag
it to tHEPEAgEiKew thet diglaves memifiedalertion dfithesqupeacwhich portion is

[10] A KeRWRnSSELEE pbRGSH Jrtcald | i
application ins igompl\/!a I C. t%%ﬁﬂﬂ%gﬁig\g ée%frgo%(’hal'%’ mouse pointer. A user
appl i cattrbrhBee s easaificeidon lvead iviaf settimes onthovfeatioels cagtrol panel. The

shown i sl @n (rjrfbve Ipieels% ﬁ‘ng?égﬁe‘? L ZaRle 095}% i \ég%bel:ed%le 2)‘% the screen

a regular window. All tools/Settings are avai
t he titleadlpgkitimhelegg.ndow magni fi es whatever is
i mredi at el y beneat h.

[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.



The nouse cursor can nove over the magnified content
but it cannot interact with the content.[11] Referring

W 20070193, there is a cursor tracking node i nPCT/ESM®A6/030151
by clicking the arrow button in the window title bar.
Cicking on the different red arrows ][‘V}II#IGL .gocg thfel. h
wi Fdbw Refeminatie 51 | etherers gispsorizeking milgJuigated Ry clicking the arrow

wi ndow @pgn g RS \tvf-hdb\t/ t#19 b@r r(ﬁﬁldlh%%n%@@l@fé&en‘fr Rldsariad evill dock the
al l ows overlay of other en_wn but does not

al | ow |Wtﬂépﬁcﬁop@ﬁﬁw/ﬂe@r er(epies gmdpgisi Ba Bl AR sRerts it to a
W thin llt g ?ﬂlﬁv b dé’\”am%ve% SPbthbf Gl WiBd&Abut does not
y c

be togg Ckl ng the arrow button. There
i s an ogtavo mttr@ctioee\plﬂt hedeﬁlelﬁl goplieativnrvindavaowiti the gagnification

of the des k&voe%lr%&gra%ﬁ%é o doeoé’%&f‘oﬁ%f@g @ﬁcknﬁ"ﬂle hl?ovtl Biitfon. There

nmode t he' ot update un
magni f i rsa:hloq)nom/toricbewthesnagmfmkm wind®y ot temnef"the gesgtop aod any other

of fered ABE n f h
con mag?l‘? YRIOY S gﬂ Iy%‘fsﬁ‘f‘ \I\%?C g@&‘%g&%ﬁ@éﬁo@gﬁl?@& Uatopmless the
of a naglagﬁxﬁcamgngthlsalmks@en in Related Art Fig. 2.
The user can reposition the glass by draggi ng and use
ecti veI m r ) i bE-
Jj’ﬁcaﬁe&lﬁ ] ust t%&orra tﬁelr |§§§I gkve%t' hﬁm@ T%gﬁi rggttp://www'a
t he + &soft. M/ﬁmg’mfylr@mosls lslﬂmll) wmklesrea:esa aetncatum:wfe’emagmfying glass,

ts Egt S gtr %séhgn tnlt ﬁgte%é?[%ﬁ%% é[%l? 3%er lcelfl{x rt%ﬁ s&tmng%céélgs%ng%%g%&g and use

[13] Anptbhedlestixappbenaf oﬁarkﬁojﬂ'ﬁheadbfbeﬁsfk éelr Icﬁryadjust the magnification
speci al ppl.icati ondécs ZoomT

("http: ;e]J C&F@H%H’F Ey CB‘l’ﬁqnﬁd Mlakes %‘%ﬁélﬁ screen shot at the time of

appl i capdtRAtidrs kfaaiﬂﬂﬂ%dehaﬁgdmmhe GOk, at ispeaatbfldcyydein the zoomed
user interface (U) appears, as shown in Related Art

Fig. 3."M2&] The magnifier/zoom features of Zoonirext

8.1 have several nodes: [15] A Full Screen Mde

magme|f i asothbeexambielof a&ﬁdvaencedsmﬂembﬁltﬂr ypplidatidntieZoomText 8.1, by

th d f th
TNV NIRRT —

a resi zghlte] paHPsBe WeNBh@Afatd (UL gppbat,tae andmghuaeramdm Fig. 3.
corner of the screen. The nouse tracks in the regul ar

: view and that verre
rmdtle | B PR pB R oA ME s et BB
screen, panning is initi ated automatically within the
zoqmswi Aditwdl Sdrdsh] Méded rengifivs diee atieadcessn anckdngatallsigAs the mouse nears

resiz abl e e%gé‘lsaorf%levgcrréglgvﬁlartlnqggt 18 %e{a%ed autc}rrI?atlIcQ?}I mouse

[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



cursor. A Line Mdde creates a horizontal band across

the screen that noves up anddown with changes in the Y
w@owrding: es of the nouse cursor. Dynam ¢ updakCmnysS2006/030151

occurs within the nmagnification wi ndow to refl ect

changes in the screen content during use, and . .

i nt er acdawonwith pmngmjmrﬂh? Yneporfimatascaftthomotiieriisips Pynamic updating

avai | abl ¢ x{(%l‘ﬂ&g I?hdct TRGRbE WO Ml&qcb\l’r’anges €n the screen content

nmouse and Keyboa ut are permtted to pass through
t he rragdhlrfngeuset and hatetmd@T I“yfihngndﬁﬂwagv@pp[lq_%l]on AWDé%‘K%dS available

Mode cr ﬁ‘gotﬂle 8,? Iﬁgﬁsr{lfzcaﬁ B‘?E‘g { °%$ D&tk ké}bga{ra‘ﬁlﬁ)ut are permitted to

positio ottomr|
left edgss twdughhiies magniiin to Wbumbrlnmgemdw i's tracked
onlyinthe zooned view, while the 1:1 view is |ocked.

il,@] V\hgnlg?cg gg l\go o el e? Z&idable liRR4 (é’tgi ?égii&’t l.talgc\:,lﬁ%)%éitib&d against

oX on he screen an .
( " f r eezeither teSomdsitthaight Giteft piessef thnectetio Marpe WOy BRIKE 1S tracked

the zoom tion to artr r oor di nat es.
If cont & “b'ilhlgﬁ%c@gewl? i e hl%heealalr iﬁg@? gb&e?ls magni fi ed,
then it is reflected in the nmagnified content within

t hg19)0x WHeh epatéedyn Beceislt tphilleisites usat tp draw @ Fasizallg ppx on the screen

Screen” %ﬁ%nk];#é) @Bde » 199 eé}o@ﬁlori upe ?T% "ng(i Brievt MRKE the zoom

is no | I'S magn
nmouse paastidnto p@xfciﬁ:ulﬁx:XeﬁmY caordmstes [E@@nth@mgds wpmayhe area that is

screen magnifiers n i
their s 1figd, tfi)elhﬁ 6%%% 2183 mg%latgecft ﬂontte%[ %th%f the box. Freeze
i ntui ti yRAESS adfilablbeinly listae “Phlb Soretitfemaguiiiermods. whi thh full Screen

some magni fi ers are inp rénders. t he G pr
fragi| emodeghereds o leng; e h ‘ir’]lS s?fﬁ‘?"fﬁﬁi&atgflgtﬁgraﬁ?it egm&}ée g pims to "off
of oper gt L& agust em drrver updat es and patches. [21] ‘
It would be desirable to have a robust conput er

i mpl enent ed display screen.nma

rorIg0l | REOHR AT PP ERTT BRI CH AL sgpplciy end
bei ng akbgehRncd, laf@theal@itBendsh of ﬂ’r@mmlsé emszbeﬁietmmnandl which some
ot her open w ndows

i de a n d VI ew of .
what i s THERESTSH afe “F‘P}G‘Qerﬁ%l‘i/ G?WFrsaﬁgg\ Ir]?tgl!} Vél S Shegeptible to
t o per Mgt 1#RkdYAI iR teRSent |oBM$e?@1n§BﬂstdnﬂtdﬁK/aQtpﬂaIs amdtﬂatchdfse
under | yi ng desktop/w ndows. [22] |Inplenenting a

magni ficatio p{{ﬂ n. i ntended for use. V\A%Irla disol
opek?t i Ay Wgy@[ Egn ﬂlg? ep? NN rdb Ush Sompurer i 1eilefEh display screen
gr aphi caha ﬁ’%f whdherdhace héklljke o@. gtual apthdat lams ohdgnifier in terms of
W ndows (r er atin yst.e resen ert
chal | end)@grg q e i eﬂ?Fgg??ﬁ’PYq ofe i melrltgra%leésg%g 2 rrg Sther open windows, to
convent ipRake MoRSiENed $ibB@ offﬂrﬁeﬁllsf bemddth @rin Wndahaid iwehtive way, and to
becones a part. of . the
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 (GUD), 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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desktop when it is opened. As a result, systemcalls
to get desktop images formagnification will include

wo b@7oeges fi er wi ndow itself (and not that porep¢DOSIDE/030151
the GUI underneath it). Use of such system caIIs to do
magni fication, as in the Wndows XP magnifier,

to

an infi mawﬁmlﬁlr will weiude the mrgmifics Siindovt IFSS}%(?P%%‘% rthat portion of the
per Spec¢} nhe?néaﬂiaﬁt) heUéth kiRh ps&?c@xlrlu&ﬂg th r&%@@hﬁéa{ﬂﬂoﬂgas in the
a magni VI ew 0 I es béneath
magni f i Wamdom Xi magwﬁel[, X3l te\am ifiney wrroavﬁ?qtamhe result from a user
magni ficatl HEnPh S Hﬁ*i%h)& f what li
o AT L e S oA R Vo of e
above- deseith fednagniffcaigon wipdesi ng a t echni que knovvn as
dr iver chaining. Wth this approach, a selected

y%onA%ﬁJmﬁapreof‘sa%lﬁiﬁfé %&lﬁﬁgﬁo &%gﬁ%ﬁbﬁseglcﬁﬁs Hﬁgarevmusly mentioned

system1s I ntercepte mani pul at e

ker nel thﬁrexnpxgdmcft,l Italve Beltovith theatryeescriprd diffigally using a technique

di splay, driver

magni fi lé’éc’c“fno?? %rb?ef wg mmg ag\g |1ﬂr§$ @g egﬁe&ﬁhgr‘sglggt&\i/ & nlélgPsOf the screen
(ATVs) aﬁﬁ@mbmra;bdsyed b)y:ﬂiee)pblfaﬁnglﬂsphaly nupncemcd angemanipgated by the
i nformafi ed.for it, then :
modi fi efserﬁqg a@ﬁ%@i)#orﬁo&gftg a;lev(l | s%lai%gr %ﬁ]ﬁ Sereen reading
ori gi nabr ﬂ;lr&ﬁhﬁ?a)gnmchﬂcﬁf softvaey baistive temmoh)ggz orhdaré (ATVs) essentially

software al so yses this techni.que i ntercep .

i nf opnatd°Hh ﬂl?é"‘u Wgayﬁ&’é’glééetttge c&%’ﬁ% e&%’?‘?p‘{?f g’réljm R4y the sometimes
DDl i nt gio8RRE | Displhe Ahtidied UBtetfBceC ﬂ])IDBdca(IlE ity eﬂhe Od’r@nﬁall rtﬁsplay driver.
The chai ned driver intercepts

to the (ﬁegrlg}naxs?me}el QP@Fola??étWﬁﬁ?n?rliﬂmSg?Bg s feR ng’%ﬂ oSm}eFFept information

such a payg fisddQo AREHE Morﬁpx@@')tfh@bﬂlhlﬁeﬁﬁftﬁ)ﬁrﬂechﬁﬁué Blcalled driver
as the Wndomn%r) operating . system.is_concerned,

super i npEdE gaichaiagd diitep dli‘te‘i"%pt% MepPHL qefs frpr %})I &g the display
cal I's t@iGORYd RARHLARS 1of cdibe, dRaktwR W tb'mdgﬁify 988t df -the screen.
[ 24] Because driveéer chaining intervenes with a

pr eest aBifae éhed)ﬁmdg‘w n@)eg@}@g aysteat isvercersi.dhs ngnaosed magnifier
it may el .
system g% thl?sél?xﬁ)ff ok ﬁle%e)'{iozéré@ggf ctoﬁgggmgﬁs:}g él%%@l@tﬁ)}?] not see it
techni que tends to be very fragi| e and prone to

mal4IncBeewse divgr chaipingjafepigessatithy respeipllirhed Owﬁfwatem/dnver

Wi th ne\f\élﬁﬁﬁléﬂl}? 6t RAG KDt 8L oﬁ'f&ﬂl?rsﬁppd?@g'b&'tﬁé‘ %{Jeratmg system supplier,
i nformati on concer ni ng dri ver chalni ng, and

appl i catigoMicrpsefer dern rraghithe @Fbm@wdt%‘isﬁérbea‘éeéy diepileand prone to
t echnol goy,, 189 u&és fw%@% Qgtufgoé&%mol@ uﬂoEﬁdM GERSRK service packs or

Devel opers
http:// deds. rrAddl@gmﬂ tmf@nmtuon bpmeymge@ra@r rhaigipgand=its application in

[1ibrar gérgerﬁ fﬁ%rﬁlﬁ&g %{1@ me4 qgs@s‘u% 'tec\ﬂﬁ&lggﬁbfgd@&? 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
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[ 25] Changing settings for a conmputer display
magni fier is slow and inconveni ent through a

wao e@diotdiehal control panel. It woul d be hi ghl yPCT/US2006/030151
advant ageous if the user wasable to perforn1basic
magni fi er control functlons on-the-fly h%y
t ask cowleia paformdysic rmaggiiige carfeol tfbncélo’ésoﬁ‘% Hhsr ypé(‘ﬂ@’f)uto‘%smg task
ot her wi Qe el §ObihéRRNeCBitesacting with on-
[ 26] Thczb(ﬁte[liﬁp‘mletE ﬁ%gggagg\%s{;’/g? e, Oggglc vate, position an%l
adj ust chesn $aokstothastiy or nagnlflcatlon | evel of a
magni fier, w thout taking focus away from open w ndows

WO gl JUIRY Yo Qﬁﬂﬁg | feh@vateMoiRtiohiall ag@dttthaGse aﬁa@lﬂr ehagnification
be“easily chahged if the nagnlfler took focus and

accept elévqirmfs?em@élydﬁerar‘?‘dthp‘r‘ip@kmg Hets\asfay 9 OPRySviRdpyvs would be
proble R n HSseftRiod bR BRPLAsFRERQPedOF the magnifier took
i nteres lgﬁlﬁ b@ﬁ %‘1 uglgéﬁ:ﬁs fef nfgsﬁﬁl aﬁgﬁ r?ggeset ting sgnl 0
When thﬁ)cmapﬂld @atep@dl m@s‘?{’a@éoaxdtlnw aHewevst,uihiss letSo‘thﬁ Hgoblem of
foregrou Y, ditf{h?shd diusti
keyboarré}ﬂjfr%lg%socg 7 Eﬁ)e %‘%%gétg)lnf P%ﬁe{gpgrzéﬁﬂlglué& C aqustne
OF THE 4cNifighT Wi [ilR 7pplidagopisesaln tctive\aad tétams mtbv iqu%found it may
software/fir re based ste

execut altEe Ghths s4ag sga‘ft%?%dz tée% <erynaar§ g%ﬁuggxtal{q 89&1 a dlfferent control.
general or special purpose conputer) provi ded VVI th

di spl aySSEMeARYAIRITHEENVENTIONdevi ce (e.g., a pointing

devi ce such as a conputer nouse, trackball or touch

pad, or_a conputer keyboard) ste

met$Hdds The Prﬁéel%tdnjfﬁnaw &Y, eﬁesafT{%J Rl %%eﬁééiie%ﬁnd methods,
conveni ghthifble 56 b Acth ipYRbMingREALIR. o, Qtrgeh&@lsor(@f)ecﬁdﬂ @urpose computer)
content of the_screen display. New approaches tq

provi di HgVided With duplap ﬁcavnsa@fl e H?Pé}bﬁlﬁqueé? Eaft EOIBP%&,@%& suchas a

i n or degoh At @I RS SraPRRAIQL 6TRE Pad R RILAFRIReyBbarli)) OVREse systems
magni fi ers as descri bed above. [28] A magnifier in

accor damde ngthods tsevei Rveieyiders meapphy r Biichm gsgymay conveniently,
user t osen&g%lil ¥nl§1%le ?S&l@gs Hohd dBRt &}f th@scge%ﬁ lits ?By aRdw approaches to

w ndows open on the screen. A npveabl e rmgnl ier frane
i s provpuedingsiueh i rlisphiy chreen maginfien asel piovige in grder to address one or

present sﬁ%re sm&%pm%k off'kﬁM Hﬁ‘%ﬁfgé‘r?ﬁ&%&@@@b&@. screen

content locate I cation region
underlying the rmgnlfler frams magni fied to a set

| eVl of meapifiariie agdotslance] widh) the. %ﬂgﬁw iseonirelalechyr Husee & magnify

with t h?eléc%\ﬁewﬂl% beSa qgﬂ(tccf ol Rowe Q)pérh 8afthy screen. A moveable
through use of a user i nput device. At |east one

oper at i mqgmlﬁgaﬁm@se]proyjﬁeq, Wgthﬁmgfhmmaemagpafftpdb@age is presented. The
adj uste %PM' Ech hoe ?ﬁrﬁ’ u;?o(hhé @8 sWeérh cSllem Gb &Sy %hﬁcg anagmﬁcatlon
olt Oocus

and wit takin
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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away fromthe desktop or any w ndows open on the
screen. In a particular enbodi nent of the invention,

wo b@7omivhe-fly controllability of the magnifiBCT/US2006/030151
i ncludesthe ability to the ability to activate and
deactivate the magnifier, adjust its magnification o
| evel , d4bfd 2BtidUde thnabiity do getivate apdgipetivetst tenmpgrifier, adjust its
[ 30] I'n RGGRIHE6CEveM dnll a@lstARAES o R mtdg.ﬁﬁ%aﬁ\sﬁ BhhQN
the display screen magnifier is configlUred to operate
by | everaging resources nmade avai| abl e by application _ .
pr olgPlanmfi Rgeqrianse fefean aapeis9f B iarengper e | ditplayyseresm magnifier is
nanel y aodhhdongo Sp¥laf hRNEveoRfC ARbSL:a icati
cont ent 8orl'r%osi. t?_ﬁ’tg Igngi %e aessoci at edrév?/i E‘ﬁdf‘%gg;ﬁﬁ%%edgz\sappllcatlon
styl e. [poogrammingcigisridess (4Pl oh amepersirecsysem, mawely a windows style,
i nventi I f ] i [ eat ed. which. . .
ef  ect i val g v oy SigehloPAa cbfip AR G aled g the windows
i mge tote magnified. This enables the magnifier to
operate in an intuitive manner, permitting the viewer
to [\f’l]ewlﬂ\’g&tohdaﬁ%éj\kzﬁl’?ﬁ 5s¥e& %Fﬁl@,tirﬂeﬁtjib%, gﬂ%gh%%:?%ﬂ% QS 5r9ated which
interact wth the magnifier, wthout takfFng focus away
f r om opencfiigepvélg anvishblevip tittowds &ngvtor daskiop desget opbe MAagnified. This
enbodi f ' {10 . advant ageous _use o .
i ndows iRt Ma O b CRESE pRANAEHENER RrbRugre viewer o
W ndows (e 20@i0isaditbeiP bapethathe mggsifist, s . to lifkefabi ®ith the magnifier,

manner, _i. d f.or use of fragile driver _ chainin
t echni Qljé@gth glgl\l} forag .awf%%’mﬂggg%@%’g\ciglognv&m%?w&n Jot the desktop. An
obj ect s embeditnenesf érdinadvian nages adfantafeupres @ntwindows styles made

undr st B Pegon Er PR WsRRT SEPdaveqobesd Kp cpeptigtsysems. I

pr ef er r éls eEhes thended fortudk 8ffriglle 60V CRAihiRH tebhdifuek Rivoided.
appended draw ngs. BRI EF DESCRI PTI ON OF THE W NGS

NN —

gr IC)d u C:j beArEéidily Ep}gfreni? alildsfuﬂ}é ﬁﬁdemmgigﬁir?: ﬂﬁ@ﬂé&ﬁngl AebAMRI description of
el at e t ni fier product. 5 is a screen

shot sh Bflﬁf‘ﬂbegg&bfi fmepispiaken iy 8‘?“11%‘3‘{011\?0( 1?%’3%‘?/\?%’?“‘5‘1 REA R8s

Art magnifier product. [36] Fig. 4 shows a control

panel pBRYEEBPESERIPHON OF TSRHREVENGSr use with a

Rel ated Art conputer nouse product of the present

assggnee, [37] Fig. 5is a flowdiagramillustrating a
sederdncEigof oh¥rEnishetahopne srer seeeapragsificpignisiadey ofa Related Art
screen pRghktd gharpbodi nent of the invention.

[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.



[38] Fig. 6 is a screen shot illustrating a noveabl e
and adj ustabl e magnification frane of the invention,

WO p@ditngy superi nposed hint graphi cs appeari nBCTHUS100€030151
an adj ustnment node of the magnifier. [39] Fig. 7 is a
di agrammatic representation of a frame bit .
ge iatﬁlénspllso”cé??“ih?’gr%‘écglﬂ"ﬁfﬁﬂl?% APTHEES ﬁ%&?"“’é‘fd pyogess steps
i nventi &?fon{méh(ﬂy ddcfben ghaEﬁiﬁ_@r SHRAMBASE theinvention. _
representation’of a mask bitnmap generation process in
accordance with an aspect of the inve thonfbk4%l %j%; f of
9A8Y oFig; Girafiet Fhot Hughping ARG yrng acustable magnitication rame
repr eseft alveAnal inkBRE sPRkitipesd H&lt @LipRids dppearing during an adjustment
magni fication, showing the relationship of. a magnifier
frame (thnapefithd sranfdow Rectangl e”) and an underl ying
magni fication region ("Capture Rectangle"). [42] Fig.
9B ([)39? apR e 4e § G RKmithi@ MR plekdnkiSibh A ilanfipnsd Bigasp @éneation process in
process of the invention Por,generation and
pr esent aacpigancsiwith andgpfct ofdbe MrE§ecor r esponding to the
i mge portion shown in Fig. 9A [43] Figs. |0OA-1OC are
di ) anpRt BGs Wi @¥farhinbtits tpadsérigioa diraomassbitasy gatradioh process in
by a"1.5x "stretching" algorjthmaccording to an
aspect #fcordaree;withemsRigt OIPRrAY BN DESCRI PTI ON OF THE
PREFERRED EMBODI MENTS [44] An on-screen magnifier
ac¢ondi pg. Y8 id h@agamentic view] meludidg s réprevemetiinhbimage portion selected
magni fier frame_w.thin which glna i.fied in?ge is .6 frame
present &8, REIRREAT T | T9MHagECc ol TSP ORIs X o b rEERHeT
cont ent hegGaimRey de‘biﬂ'bcﬁn?ﬁg hd k€ atde@ing @@izification region (“Capture
underlying the magnifier frame, magnified to a set
| evel oReqingfi i cation. [45] A display screen
magni fier in accordance with an enbodi ment of the
I nygnt i Pg. bB i€ 9RéJuenteast vidwahillidnatingMiades of b ptaess of the invention for
activated, it remains on top of th desktqp and ng the i
ot her oBERANPHIGAPLBENEIYL P énmﬁﬁfquawagﬁ 05‘8%%"8%“ to the image
events g&ﬁ@ngﬁgaihp@ypAdevice (e.g., a nouse or
keyboard) to wi ndows | ocated beneath the magnifier,

anddynami cal | y. updates the magnified i.mage to reflect
e oLt B U AR G b o 1.5
screen AAGRhgE highRHmIR Qe Arhshevt 6OhE REsionr

firmvare execut eg on a general purpose conputer or

Sercon BRAATegD Tigdte by OF MMkt B SbEhYs

[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
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[46] An aspect of the invention involves achieving the

above- descri bed behavi or by | everagi ng resources nade
w@rariosbe t hrough exi sting application prograrem/ng006/030151

interfaces (APIs) of an operating system particularly

a W ndows style, and a second stage screen content _

“conposi dyregniedly ydatss Sanzendpdvimage towsflectichaness inspydedying screen

As used BREal Buoh P o2h WaBni $

any set SO B B R AR S o e

vi sual ekesutedtoara gameebpuboss opinpaionontherndaiasprocessipp davice provided

as part . ' - face (GJ ), including

sets of “g{gragdﬁ%?%%g}e?lﬁ%qdﬁgﬁnwgﬁ|“ﬁe'one or plural

designat ed wi ndows styles specified within a set of

APIl40] TH@ pamoemfi the inyspliaatholyemadhéevingethe iahovea-dagcritfed behavior by

fragile LVEr LN e ' 47]. N .

exenpl a}é;’lég Elgdtrépn@lrr}{éls '2? a#hgaﬁ%b\%ﬁ P%%, Z%lﬁtéﬁnag) r11llc?t}08 p programming

conpr i saserfacan@iIf) ol W peboating spadnechartictlarly hevifidiwsatyiledgnd a second

ext ended. W ndow styles. whi.ch ar.e provided.as. part .of

Che Apr S2bt TRl Set Bemfitie 865 BoBHH 8 PR Vinahe site. s

oper at i ngpdshesdting rfeiddows pele’ broadly easvpipaeesany| s48df parameters specifying

W EX T PARENT: . Thi.s wi.ndows, styl e specifi.es. that

the wi n%ﬁ%tﬁo}’%&y%\@S‘Bﬁ%‘ﬁ“@"&“ﬁﬂfﬁ of 8 Wi W\Mllgb‘ﬁé"a%ﬂli’ear as part of
this wi ag@phtabugelindrids ((leu'),SinalhhiaE@eta of paraREBRtincIRfed within one
t he scree b?l ow the magnifier to be taken before the .
magni fi & P& &F%%W.ted["_ﬂg OVXR@E@é__S&’AVﬁ‘F@EYﬁ?thWeW phABLs. The inventive
styl e i gppti6R chibE@eB i e Rrapiel v aining techniques.

WS EX TRANSPARENT style, the nmagnifier window w |l not

regei.ve_user input fromthe nouse or keyboard; all . )
il | L PROE R, oPhe g of B PUREBafbRREREer comprises a magniy
nmagni fi efindoWhesatédweitivag Tolldvaig WitededwiisoGr BAELAhas afe provided as

| ayered transparent w ndow, pointing device (e.g., .
nmouse) B%ﬁ? g ewf\ﬁ]s ‘E)feMﬂﬁ%S@g(f Yondgps e 200) ﬁBI"t{)\Rf(sP operating systems for

under nepérforah@nipaes:ed wi ndow. Al so, this w ndows
style optim zes per-pixel al pha blending which can be

used,.t o.qi ifier an al pha bl ended frame. . ,
B LS Bt S U et i o
visual B¢ yaintddauntiln@id¥8gsideh@fih ithis "kin@&l | 26 padthQV e THE allows a

desktop,[ 50] W5 _EX NOACTI VATE: This w ndows style also
makes t h%a%]hﬂtd d???/%(% sqreeRtbefo Hisaaagnifior 4y be taker hafore thp apagnifier is

is, if &henmagnifier window is provided as a w ndow
that ordinarily becones visually highlighted (e.g., a

: . it it
r e?&ﬂ] arwyg_%%gWAWE%qu%thnt thisa gtlylte ?s 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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bar), the wi ndow will not becone visually highlighted
(e.g., lit-up) as an active w ndow upon cli cking
wawredohiomips with a pointing device (e.g., nOUSeRCT/TR®O6/030151
user can click through the magnifier. Al so, keyboard
events (input) wll not be captured b% the magnifier.
I

Thi 80 }p L@&N@AQEEYAT% |T|4iltse‘f”élé?WiT ptals| afsoninakpsghe window so that it

appl i catgoan t%l@:d?&éu@@s’fﬂa't Qni?%e }ﬁel' ﬁ1d%g£]tnfok/1%5d as a window that
Also, with this style 0es no

on the tozdikdydy bedosE} lell!zmghmmw NmNrezAddn Wmdmv pibvmdhéwuh a title
style S r n Ve

o e 0Pty ol PR RO R kB0 19885A Ko B HPac e acive
[52] WB Vﬁhﬁommﬁckiﬁg Msthwmﬂ’cﬂus potnyihg dewicentea., rmods@e The user can
magni fi nos loyy, LW thout

utilit y%g?l??]ﬁgugﬁ AoR e{rierc & E w@’bo%ﬁd A ALY h%‘%‘ﬁﬁl{ 194 be captured by
magni f i elte thgdfikre él'r’hlsnganln&htl'ﬁ dls@ttb] artemtrfﬁhalg&mtlﬁ BB hpplication window

Addi tional..i nf tion on.th at her ext ended

4 ndove PorigPEe PRI hERaSHAc FISARIE 151 e bGpAG does notappear
W ndows (oh Yheopskbat i Ng systens can be found on the

M crosoft Devel opers Network (MSDN), e. g , at

P;?@}{eﬁ]ﬁg—%ﬂ I%(?E\%&I%DBW lAderh%rrl\é)/th s%'/lle méﬁceg it so the magmﬁer also
Wi nui / widnes donklgonsingsy dlnte liftagef whendomd svgy abpNetmoesd. W n

dovvr ef erence/ vvi ndo wfunctions/create w ndowex. asp.

g[%Z]An V& &*ﬁd@?’gglﬂpe\&{nﬁn Or\é\iecng%el?t ; oggzrgyg%ﬁer as the topmost

l\/hgnl fi &nndmndthMDt I'thmﬁiﬂhty & that MInifteWoxld be diminished by the

WE_EX _NOACT. .| VATE PARENT | WS _EX LAYERED
| Ws_EX"fi &*ﬁfﬁ@s Pp%%‘nﬁi"%%ﬁ NBBRYSwndd ass

I pszCI assNare, L" ", WS_POPUP | WS VI SIBLE |
WS _[BFISABIdEITiond, ififofmiohld Ilhesé(a'ﬂ.deIher hdxmsilehwindo®s ytyles included in the
[ 55] An e Qna
accor dah %28 Sﬁ]ﬁdh rgsﬁ)fta?wn Owgf OP?{%IW%%'@W?HS N lb% found on the Microsoft
i I Tustr &eedopens Fi g. 5. OnceNétwerkmagni f i®ISDM)Ndow i s.g., at

activat %gb://fanscth{.rrrrlﬁzqfosloﬁ.cgr%}lib%?v/&gaaﬁht.asp?url=/librarv/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,
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the magnifier receives a tinmer nessage at a
predeterm ned rate (e.g., about 15 to 24 tines a
wG@eewent)93 | n one enbodi nent, the timer intervaPCi/ES®OE/030151

at 15 mlliseconds, or 67 tinmes per second. The

magni fi er uses the tinmer nessage to continuously

updat e the magni’Fref e =tePeflect changes in
underlylng screen cont ent occurrlng mhlle t he

act.i vat eﬁt dat e, Br equency

l{%hLl er p@ 5{‘1‘51 8laal-f Pé%ég °§ﬁ JAeh Elln rﬁcfor nge WH AT £5Rsat of the invention

I rTng t Gs thangs ih Blgabi vaty/ths MagkiRkNviagow ﬁ%ctlvated a timer is set so that
magni f i catl on frane.is noved on the screen,

there | ShCHAGITSHASTOHRS pREgT MESrer % mredeiovmibed Big (e, about 15 t0 24

-ther eby i@nadlaatdong). tIH%n@@@@@eﬁﬁ&ﬁethé’tlm@ﬂn&?\tay Y sepﬁtl'Sci@lllhseconds, or
magni fyi Rg gl ass hel d and moved in front

screen. OAJIMeR pEscPondri The npenifisersen theitiner Wﬁ%\@lecqnﬁnuousw update
recei vedye hiRife Gha tb PerREt Jﬂglgrréh fﬂ Gifded éyci %?o%eﬂrc%gtentt&gumng while
magni fier wndow I s set totC{: then the

capt ur e treegpgmiigrsis dnaham (a(céwge . 1@511 uedactdwfrmuencg ini theondicated range
the mag r t i fic

A empodeteeapit, B RRGRALs TRARL bCORLEE bRy Rty o e
of the feeshificétion fUSEF?ZS Bloé’td’l@l ¢ p@&vpmid tlwremalaagmm)atlon playing in a
i mpl ene Qsitio e f.or s
carryi ng‘yu‘zdl??v 156%\;9 t '[Yngeg¥ gﬁ”ﬂ'ﬁg i tﬁe ?l%)gaérla e a&agtg@roggﬁal magnifying
cont ent glekeheld raadmpaaracem ﬁmntmfoths s@te. cAeaHkﬁch inThilgS 5,1 When a timer

"seco mpositign in t
| s di ff%%é%% rrg?ﬁweéih@’e TP e B ’8 ig Wé’a’é‘?cé hl??a‘??fgnbt?er window
nor mal desktooipopieostpas itieh aie wpm@f\b}l@on'm &ﬁcaﬂ'ﬁr(ag\]i “?jtretch blit”) into the
conposi tion SS e crosoft's W ndows
(r) opePgtg?gg”g)%ée %#g%m’ tlis sonetimes
referred to as a nodified painters algorithm W ndows
ar d5qlai ﬁmmuodimehEOﬁlbs kttvepxldnnnzﬂ@v edagtageons de of(th® pict at USER32
bot t om sive " used to. caonfijne the
areas of™ ? e & PEER™ 18”5‘2& é‘gPISWPtT 8 rg?tévﬁg’ WRBfeecomposition engine

cont ent farsaiging gutadgbechdostage b8 BGBpdi RN AE SdtbdrEEbntehPwhen Transparent
t her eby avo id screg;a[f . cker, and reduce the anmount of
act ual Béﬂ RtP A/ 1948 P k Seopisttasin 8hcoanRGSHign it the ense that it is

dr op shaidfevest ﬁbﬁﬂmﬁ@&ﬁ Qﬂ@l‘yioﬁ) lto,aRy ofdiftey o foffiil &J@I@t{)p composition
requires Wnd h‘g‘ﬁ%i‘ r ethe w ndow s pixels wth

what eveP P& Oﬁ% al qup B dWReeps jmplpagh By Microsoft’s Windows®

i Nt er medpeadtighiybemp O sew Bat li9 kohtendastehep @nd 4 tl?@dlﬁed painters
transparent_ w ndows, respectively. The contents

these bUEPUPE. AV mdpyeArenapiRdds dhs dqs]@Ol@ rne@versq herder (top to bottom).

fi nal ouny vealclisoih t
(oo OURBUSliBRin®” L GEL B SRARSHL Il of i SRRKPB redrawm 1o

fr om t h& e OFANIGH 5 beingeaddeseor dharige dip‘i Qnsrﬁlfredr, fo theteby hepid screen

deskt opflicker 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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resulting fromthe second stage conposition process.

By making itself a Wndows(r) "Transparent” w ndow
w@ewan141d3its opacity is set to 1009, the PCT/US2006/030151

magni ficati on wi ndow both enabl es the second stage

conposition process, and puts itself above th
doskt opuitiseCals o< FypRes f Mok o6t PRI ape to sueeh
the magpi F&gtcﬁﬁgnﬁ?&ﬁ thdYeRioBY G ED 1R &%Wowmﬁ@ﬁévl‘fof @8 desktop

subsequent aring and seitl ng itself_as top }
[58] A mmgmng‘ﬁr@n therseeond GleReRERPOGIIPT PIORESS | ﬁww%qnsrﬁfsel a Windows®

present, ? %ﬁ ?er%']tz %k&qﬂgﬁzhfﬂfqgt @1t3f aug thl(ﬁ)l%)' 55116 magnification

nmoveabl screen and within which
pr esent-egdew rmgmrfabked therragred ctage esppURiionpTeesss @Iﬁ% eWS itself above

tent | t fk |
Cho. magh? PR Arse et h TR, REILETsWBR Kbp the magnifie

descri bggmbas 8y Iilnevfaﬂitﬁ'lgrmgm fuiinduw Gomf subsmibmiysappsaring and setting
pi nned to _and centered on the pointing device cursor,

so as tEHE®PRPh the sane. In other enbodi ments, the

magni fication frame (which bounds the virtual "Iens"

of [48pe Magidrifie@ri) aeamdladcéw/lttrahl@ nwenrta;inl @esenid epresigelie mpgnification

of the pointin deV|c cur

magni f i 8F0F Y ‘Srn&‘ﬁ’ﬁ%ee W‘ d & 1% %Etn a'gp\%l% Pl Bhesented a
i nvent i gRenifitdiage calyehdingao dasdi cmﬁteanldc&:te@/mmeagmﬁcatlon region
wi ndows, and does notf_take. foc

or any BFEHYRE ﬁudwgn@a‘ﬁ%%%%ﬁﬁ%%%’&ma %"a?otéfrﬂel{%%esmged herein,
desir ablyg GhaiRGHSK ifgkdedés 1§ Ahepries@atcehfeedpamitieepointing device
however, of how to resize the nag |f|er i

and..chan its .. ..
magni f i @g@qropp RH i movegth fh e]éerﬂem eT ggp?%welatf gtgg\}%agmﬁcatlon

this woghde h&;ﬁ oW thed BELAI“Nhs V\@Mhé rRnideh)i RVEcbeyiade movable
clicking an w ndow borders, and the

rag
magni f i eﬂdﬁpe@ﬁeﬂt@@gm‘?dﬁéwlﬁ fviceifarglad Wit h on- screen
controls. However, using nethods like this results in

fogsy bai d%glp@%@?bils}f)l hP e iifiéTin 8qR6flade Vel e, aspdet 6ftheringbition “floats”
have "uni nt ended and undesi r abl e consequences. g)ttl

coul d apyeiske ¢wbinpend e T Y Rd s n 1 Focp BRIk Togrs away from the

but thig s@%r Qla%ﬁ‘y lopett WRRES W ONEs 3sidusIE a6asbad, rtﬂese are desirable
especi alf or a user who may desire the frequen

ntor i thasterisgen Shaneeseat e PRI oW Ve ] ‘h’@' ‘Pﬁeslze the magnifier

course of 3 GRALEY 1Y Qlagllrlhca\ﬁ@ﬁ hQME FRSKSorRR a@apﬁ&fﬂf@ﬂtvﬁﬁdows this would
[60] In accordance Wth an aspect of the inventjon,

magni fi &e titgalp msxzmeuo% be acliaed by dliskige ead drreging vufwlow borders,
by the gﬁc?gm %%&f%gﬁ%u Al c'oﬁ‘lﬁtk%r},th gg%@%]dyon-meeﬁlc'oﬁﬂfélﬁlg However,

adesi gn tton provi ded on a user input
devi ce (eng.metlzpds dikp Lthie reswsei e 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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or keyboard). The magnifier control swtch may be a

dedi cated button (or other type of user actuable
WEM0TO193 or a button assigned by the user to PEEUS2006/030151

magni fy feature. [61] In an exenplary enbodi nent, once

the magnifier is displayed on the screeg{,1 the user c

a
hol d d@pizdis ey atteRPOBAT ot & Usch by beiGh (fréel SPBPYor mouse

peri od o?fke%dﬁ:d).( eFd- maAIRY botrd) @lvitcts 8P HE)a dedicaRdt dutt@i (or other
adj ust ment” nodé. To signal to the user that the

adj ust e ofrbete ackiable stal), AT griagAR @ssignsd dolhe user fo e magnify
6, can tgqm%aused to appear in (e.g., fade into) the
magni fy t€hs area bounded by the magnifier frane.

Wiile in the ad{'ﬂg,tnent, node, the user c_an_chagge t he n
el f i loeni oemahey smbedimenty ppoe i magniderds sisplaygt P the soreen, the

Fig. 6’usgp§angl{<ﬁcr1) RbGn WY SR ARRRALS fGh blREetSHIIRANHER Yeriod of time
provi de a visual | ndication of suitable user | nput s

(e.g., (emuskourmnieifbtadhiedenis oo afiugineal mpds: afq HEe tq e user that
ef fect ' aggljstlflnlsén{'gxgge st acItitQﬁ, 2{"%1% ir:,' & shoWQnLﬁE.r 6,%@%6 caused to

not, however, ract w oSe graphics to effect

t he adjappearant(sg., Anledntehthe anagnify kasarch dounded iy the magmifier frame.
si ze of e. ni.fication | ' ' . 76 of th
Dl owe V&3 TP ROt e FOReL G Taled o ilion and ioe of the
wi dt h diefieensd dpicadd inlfeg. Gathaigfapkic Whidnmppeay obthesteermeyprovide a

in the follow ng mapne I f t.he user depres

ol da© dtin St AanBE N e aherdl e ety O H%&%‘Sﬁ*?g‘ﬁd soroll. wheel
f unct i otatiohy) foDMEShHedjIMEE of tipr megtifermi Thediseli dteamotg however,
in a predeterm ned direction o PR Y i.xel,s to the

Rl GHT) , Infefast %n%rfﬁ?%ee%m@#"éﬁ% e’E,féfﬁ ﬂgeeédé%g@% St 67 eﬁ‘%%%&"es"heme for
i N Si ZecHaRgiflg the@lze QNfhe Maghi@itiodllenstiameiighitligddelosf t

hand sides) at a rate corresponding to the novenent of

the nouse in that. . .direction. If the .user depre s _a

ol B FhEGUGTERATE: RUTSE BacriR CRAT UL PRaLer frame
nmouse ampy Béleffetdd ingik Bileviapaamian. & theow@ndepresses and holds down the
predeterm neg di recti OH %e'k%’ SO'SFiotxel s to the LEFQ?,

the maghP¥eeP ¥ Resigngh e Wa gy o BdCPe488 TRYS mouse. a
(e.9., pbdagmiRid dide af a bidgetdrngfell dapetidngt iy, Bapikels to the RIGHT),
sides) at a rate_correspondi ng to the novenent of tbhgl £ its rich
mouse i e ORERINGT fane paPe CPES] OUPFIRASE HLSIHR\GSfAf @ or both ot its Tight

acti vat ggh 18 13RYSRed) At A 1416 b@PlspHAMRNS It mBTerkdhe of the mouse in that
magni fier frane may b fected simlar] | f the user

AT e e y. |
depr esséigecting  Hohelgse dapresspierddsidgiatadhfatrsaatst mpeyse button, and
?Ed govﬁgvéshtﬁe TRURE 2RI RLRE HiREde Gh ATRPGR prBddermined direction
Ir
(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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predeterm ned direction (e.g., 50 pixels DOM), the

magni fier frame wll start toincrease in size (e.g.,
w@rooone1es both of its bottom and top sides) aPCHUSHDE030151

corresponding to the novenent of the nouse. If the

user depresses and hol ds down the desi %Oat ed button

and novd&TERe Boirse(cB prlefRt &F WPl #F SOHfBeid top sides) at a rate

fourth RpREGLERN Rakk ﬁbve%eht Sthd Frofbe; 1fe RieX eép%esls@and holds down

the magnifier frane will start to decrease in‘size

(e.g., dke dsigngled boten @Td ltﬂh\ées bt mehseahprefletermings distaess)in a fourth

al 2 I Al fRNAESP A NlpD

[ 64] Veﬁjtl ca 1and orflggo taI %Eléggﬁf olt g&@ﬁg{éﬁ%@@ will start to

the magrleéiease if sere(egartt vee madbethsmmbhb tbattero Leldyifs top sides) at a rate

combi ni m!,s Snd??gut%%herﬁ%%%q{éfﬂ% 1%&{5'5“0' above. The

si ze set e preserved so

that the next time the magnifier is launched, the

magdfitlf i efertioabpms) henironidl changes tohbe siaenof diczmaghifier framevam be made

before i [ t

activat egnlﬂﬁﬁ oluﬁlzvl%)f c&fﬁ?giné tﬁ% Ilngé% : %ﬂ&%genggcgeg&hbeg abave The size

in the fetihgwinge magniéer: mhy be Ipeeserset sodélpir ths eS8t mrhe the magnifier is

desi gnatl gllgli:hnﬁu%e n?%htfoer jie me Wébg hosla%len ttﬁ%‘cﬁg%g gé}ore it was

down scr Sel ot HérSe

magni f i ¢atclosed] evel will decrease within any bound set
byarrinirrumrragnificationIeveI (e.g., 1:1

ma figal u e

degm5 nat e rmus fg%tag l‘f’at%"ﬂ?he I\%ﬁel g rﬁcﬁ% 35 §°l} REY 15t gpged in the

down scrdldwsng tenmspu §ﬁth\a,fmecel depnasegs t}maieslgmsﬁh]buset Bigton, then while

st by SOt R RR g pebly bR HREra e e FeRdhemyeniticaton
enbodi miavel Wﬂhdbcfmginwfthlﬂrany ®udld des by Aahi@fiRE Aldgiification level (e.g.,
and x TCRIAPROR PRt i ST B s FEpR frowe button, then
depr essiwhile thoRihg ik &agbn dowh &cdEs gNAbed WRdes @wRi i@ herself, the

wi |l cause . he ma nlfléw{ to be actlvated and appear on
the scrB@gM W@Bb by MSHERR dihile 3PEsRIUBA 8Ft Ple2 maximum

but ton Mabhlﬁbeﬁﬁharé%l}’ deachi ¥auld enBRatdnt,efhe hhgnifier level is
while the magnifier 1 s deactivate the user depreSses

the des PﬁFPQ%eéﬁub afipgrble fodhe {plprineheyeli hc2redbdt pahsx.

down scrolls the nouse wheel toward or away from

her[ég! f Witbh mesmﬁgilﬁere&@fiﬁ\&té& {dff) g Bepr&sih P ahaP Btk @P demgnated
user el eases the magnify

that has fo V\h]]e 611

but t on, "PHE %taﬂ PR EFUSH e|ma§@1 KE Wewt%@%ﬁﬁ%pnéhﬁ screen. A

the scre@Requent 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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[67] An exenplary magnifier in accordance with the
invention is inplenented using extended w ndows styles

wararhsbe as part of the APIs provided by PCT/US2006/030151
M crosoft’' sWndows(r) 2000 and XP operating systens.

I'n particul ar, the m nifier my be i,gg;%lgflgr??hearsnagniﬁer may be

si ngl e Wiageved2Q0hg ARAERDE) SYStES
(WB_EX, EHQN%&AR%M) Wi Bglew Wy fédperW@dEXaLAYEREDD ur @gansparent
aportlgn of the sc?een grr%,aey@s ( ches it, d

an
updat eWS EXuTRADWE ARENE) Wfﬂ@gvevvblah tpmﬁl%ﬂy mﬂa@w portion of the
attribytes ﬂxllalﬁgvgh%@ﬁesm BRPUpdaRRs it WaRow iRREY eTKeB@ﬂartlcular window

desktop and a n_application w ndows, Wth these
style fattag\gemtow uhh avindawyriof fleat” mbansrthe éeskiop aad pyEpRen application

I nst ead,. (zq’ Of L V‘@’rtﬁ t];e?% %?I? a@g @etuﬁ‘lg 1f %FL&QI {e\éﬁlvé/s focus. Instead,

obt ai n 11E4vs; npu I's used
make adpfistrethbockst ae tibed tcra@mtnﬁ/elg robwrt xksgnmputrftoelr ﬂl@ piquagy which is

Cne. pr 163 pere Grionel e, Ao R RBAETRE ARy e Fheoh vsr ass

conput ehd appleatidnSproteeds.t 0 provi de an i nput button
which is used in conjunction.with nouse and scroll

wh nment .t f t i fi .

R
known uyserdd apipuidentbe edichdshgtdbe cagedtibo |w1tprrmms@l amrgyscroll wheel
on-the-fl contr i f the n|f i hc i N

t rackbdl? 8189"1 ect&@}%{lﬁ%ﬁ& DA tﬂou ahbe urgfe%gc}g’g, however,
j oysti aks.vali&g] otlhdﬁ kaewotganpat ddvides ml&hemﬂémyprowding on-the-fly
enbodi nment t he i.nvent | butt

e hel coBkHROT HROT D ‘HRGrS PG AT e e AE e esbourds

a nousqoﬁ&qﬁdg@ds,@tsuck'ghe mouse hook "eats" the
nmouse-generated input and redirects it to the

nj fi.er wi ndow, ich narmal L.y .rec sno'
T8 ouSacTiee Pl decHBO BRI P RETC Rl BF PREIE hee the magnity
rotati Sﬂlttlblﬁl fsQfemeddmn?ong é‘notﬂ@ﬂﬂlehﬁr el jpdiattmichiemsdet 4 m@g& hook is set.
Any underlyin S i cation receives
oo i atieie e SRo e B R ARG FRETRRT 1ido fhegnagnifier
nmouse hg@kow,Swhieh norhti@y h}é&iﬂ/eb S0 iigfueagad nﬂﬁséSﬁ@ﬁt @Soutsé'l éovement
adj ust nment mode i s exited, which occurs, i

upon r etndagell gheglFekatinn ipRmatag) [paqd tp ﬁ@ugg%‘%eg%ﬁ o%ny ppderlying

focus oqp (QNeeRHBIRINE&BlY fo VLSS ndoﬂ&ﬁént oT"Q@roleﬂ&é%l notifications
application never |oses focus, so there are

uni nt endals te meusstiogk fssset. | Fhe hnek dosleasad dg S%@?ﬁh%%%}usﬂnent mode

magni fie remt&h ewﬁl%ﬁtdc% 1%1%d§&e@§ gm@srelteﬂ(e esr fh%gblﬁ{oﬁ)’ so that the
val ues: nag fication | evel magni f |l er,

pi xel s; apah@ﬁtlhélﬂg Hecus fathaisi #gﬁ’élrfecql‘fﬁ peyss| 1§Pu‘f 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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[70] Information concerning "hooks" usable with

M crosoft's Wndows(tn) operating systens can be found
woeroorhe1ds cr osoft Devel opers Network (MSDN), erPQI/USBDG/030151

chttp://msdn. mcrosoft.com|i brarv/def ault asp?url =/1i

brary/ en- us/ dnyi [htm /s hooks [71] See
al Soy [ 7h {tp://msdn.microsoft. comﬁlbrarv/default asn?ur /hbrarv/ell-us/dnwui/html/msdn

htt p// rrsdﬁocmsg,@pft .com librarv/default.asp' FurWi bra
ry/en us/ W nui /w nui / w ndo

?}jrl nt erf ace/ wi ndowi ng/ hooks.asp . [73] Software

suilfYpl 854 3$° i npl enent ati on of an exenpl ary enbodi nent

of the inventive magnifier nay be described in terns

of [T240 Biip: AN 18]caRE RS om/MBaRY ddran Ak Fem/ i /Eflus/winui/winui/windo
dow procedure, creation, update
HELYIBERWINEAOORBAR: f i er Render er, which

i npl enments screen i mage capture and w ndow render i ng.

[ 7413] Theofiaaa Blﬁltaﬁfe\%ﬂﬁ@l\érﬁdn%ﬁn of @adxefmpRry\biiekMn Mt bh the inventive
t he W5_EX LAYERED argi EX TRA:&PARENT styl es (anon,

ot her s)_ma@iﬁ%rt%iﬂ B desept et_ﬂ'ielf’_ef?l?ﬁs dWp pEmagy tlegges: MagnifierWindow,
magni f i @hickiimpleafets g Riddo&airbeurle ¥BAtRN Bpdafd tildd drfeSstruction;
a Magni fierRenderer object. It also creates a tiner

obj ect , an ¥lagnitiseRand ?IFTneWhlfh drplemgnts screpp impgmwcature, gnd window
nmet hod @ﬁdgrh@ Magni fi er Renderer object to update the

[ rrage and position of the magnifier on the scr een The

i fi ndqQw ses_itself when the user cli
¢ hé m e Mo 5 eteom o st SO Hish 37V S SsLAKERED and
si ze anWSTBYNTRASRPARENTE YSles (Jﬁ@ig"%ﬁ@s)aséﬁ?%’ta%ﬁ dit WeleBnines the
t he Magm fierWndow object i s rel eased when t

W/ CLOSE!Rbgvghiéer 8izg é@bm@@aﬁcw daypfrandsmﬁwbw& MserifietRenderer
t hread' SbjdBRS faded QTR MRB: &m@ct VHn@Q)‘ﬁVKabI‘? tlglglsh&p)égﬁjs the Update(...)
The Magni fer Wndow can be OVI prévi ous F

descri bBethahgniths Magaipiken tObJPébI@ ur@nt@eth@@tmtg,e and POSltlon of the
depr essiagiandhak ¢80 TR

nouse bult é)n ']I@he f é o#ﬁgnaltggﬁgﬁ%glfgﬂ/p l(gsrgil e ﬁle of > clicks
const i t@@magﬁﬁﬁhmsﬁh@tmmg@ Hen dind rsaves Hhg smymdbmagmﬁcatmn
i nclud n St LU

Rogi ot o st Aa TRY Bkl ol AP e N WERRY, GG eleased when
an i nstthac¥MICLQSE neeaskge tiheecawrbude WHDKWII is posted to the thread's

?ﬁz tr u%gsrsége%ﬁ(%vﬁeg tﬁg %vihéovs} Ii]se des O}[f)ef S"?I(q)eCi Jg%&er%igcli]ow 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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Magni fi er Wndow was rel eased; unhooks the nouse hook;
Get HWND: Returns the HWND associated with this
w0 p®vamaes of the Magnif er Wndow cl ass (cli ent BC/ES2006/030151
send a WM CLOSE nessage to this wi ndow to cl ose the
magni fier); VW CREATE: Determines the. best r
si ze (perc eReEWND: Reirns the HIANL arsaeipeq 3t Iﬂ?}f }“g nceg the

from regi st {y,SGLiiRGdw 8k BRAR dah §idia0MM_EVEISE message to
(default 1.5X,” or registry setting). Initializes the

magnl fer Renﬂle&\emd@bft(eépseé egndlihs a wi ndow timer for
updat es; gﬁ abi
ﬁ%eﬁe?%ﬁt& he v datRs J&r(f%%@}ﬁ%of

registry settlngs I's DestroyW ndow, .
Posts a WV @ﬂvitxmmg@espbmrher prn segbtey SEEBEHIE punp:

m N-?PENEEROFPg@@Fﬂlon l6ve @gifétsll? 12 @)? Sbt ?%'fgﬁgls%%gés)' 3RS the

magni fier; (uﬁgﬁﬁeﬁ{ehdtmarmbyesmnéema@s s plindpw(tosp)for updates;
ani mati on e - SGI een-di spl a r
when the 51 SR TRAFOARRoR S0BRC 4F3s [l FRRRE:
adj usted), icflsavdstry@Vinded s the current nouse pointer

lpdnte e NaSoPRRC e ARG BUTT L fhe tchat

DI SPLAYCI—|AN§ESMEJ§)§@{1}@S magnl f| er di men3| ons vvhen the
screen di nensions are g SEBKGND:

Qper at i on* W%Nﬁﬁ%sm%’a %m}t@h?eé FWE%“‘ €3 ﬁrt‘?'bclﬁs i s

i mredi at el Y woi 4TREER: 1P WeRAOMSs ASniah, olidts fibgifiérpipdates
WM MOUSEWHEEL: "Thi s nessage is only received fro t he

nmouse ho o k (twca—‘ethdtﬁe}ay PR hyeRati R e RgFert ‘é‘t’t'S

| evel ; eM&nWQﬁd inggr@nbatioh &S/€l ét@ﬂemg
fromthe no ok vvhen active); changes the

magni fi er Waﬁmg@\d)( ff ragtﬁ@) gef§ the currént 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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On Magnifier ButtonDown: Enters resize node; hooks the
nmouse; initializes the OSD fade-in; On Magnifier
w@iovomdps Exits resize node; unhooks the nDusBCT/US2006/030151
initializes the OSD fade-out; if neither magnification
or size was altered, exits_the magnifier;
Set Best W tdoasiMagnifisriuitoaUnelxitsaesizs taeds: wivgokehgmouse,
sizes the magRiafiteindhSY Melott, ifiRithe $laghifbatioRk Bize was
w ndow edge changes in increments of 2°tines the
current nmagnilicredagyigthe(magaifiesit mag = 1.5, wi ndow width
is changeq i { JQALL Y r
g | 1t tor S HElon s BIVRR S MsilcR Al AR SR
Mouse hook cahgries kyindowr indiredssinfisusaeh wirelelv edpeichimgessan
nove nessages f nigLer wndow. A se hook, LS
used to pr evlzlﬁrte%ﬁltrl{[ggfr?'@]i%ﬁggﬁ%glbrﬁnc%’? ¥ %g{;ﬁcsw? 1?@1% e?[é%a ' v}‘h’g
nouse i nput windbwe wadth érdhagget] re6 pixzlanaadent® gmbidectatpreont
of the magnifier ..ttl\/a“g@i fi er.Renderder -[a7 ] The
Magni f i er RenGBERFIH "ELE ZRUPPR A ORE *4Er een capture
and magni fei CHllouHobRIMd6tsemgologtibadkt sardd ol wheel and
associated with a wi ndow hangl e an.(g. i){"ﬁn a )
magni fi cat i FROYSETE MEFFAESEAA e agniliel yinqgw o A mouse hook is
constituent wsed tafevehhaiderfBg §RlitAhsHS rdBiviti@nouse input
Magni fi er Renderer follows: Constructor: default

ini tializat i B ARG hAEn Pagadiaiqpidie magitier.

Magni fi er Renderer object wth a w ndow handl e. The

W aidbndeRbeAght of the magnifier equals the wi dth and
hei ght of the specified window at the tine of the

calts) | PRI nBRAESABE! NG I n ificati
mas[,k]ar e enaeérnat ed at t hi_s?E tr}%ﬁfgﬁ@rﬁ%: ?&ﬁn&?ﬁﬁgﬁd%d Tisgnification
hei ght ¥eatangt beerafjpasi fIl del aspaveited withi dt Windpe haidightand given a
These t I; rSj : f sitin

hive (RgLARSs e RESLShA, ! 82Lo SOURASHERR, r mey b
t 0 causiclubliel VsVt gnefidRerdierce followsr esi ze itsel f from

the wi ndow size; SetMagnification: Sets the

magni fi cati qfydseVifor: dERIuS: iﬁﬁﬁlﬁgﬁlorﬁay

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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be called at any tinme to change the magnification

l evel ; GetMagnification: Returns the current
wora@niofdient i on | evel ; Set OSDAl pha: Sets the opeCT/U§2006/030151

t he adj ustnent - node on-screendi spl ay graphic

i ndi cating suitable user inputs for adjusting the
magni fier» SetOSBANbphSets e pracith ef Bp aditiperrmedeeon-screen-

adj ust ment - %ﬁg%%{pﬁ&ﬁﬁ&@ﬁing Bﬁi%leﬁ{séﬂﬁ‘ﬂtﬁé for MBERHS the

Moves and up e magni fier. the w ndow srze
has changed, mignifer,eat es new frane and | ens mask

bi tmaps. |f r i , Tt ] ]
updat e océur e,tl%sS %\%Iﬁ)é‘l%l %ﬁ)}ﬁ%@:@@@p@?ﬂ? #ﬁ%gﬁé&%&ﬁdg% screen
Capt ure: Twaligpdptagwphidouf f ers are provi ded-current and

a previous,; w.current huffer is .capt .and a
nmessage i $ r@lf‘{li‘?% é\}goﬁeﬁ%‘fdt:‘ﬁ’?f‘ﬁ%%wg]ﬂg?lptlﬁégg’ﬁl?dr%g e
previ ous bufdhekgedat @ested et fetite and Rew desk biShamst Tihtks cdphee
current capture imag;l masks off the unwanted pi%elé,
Y& Eales

copi es the fHEHB IgF 't%B nZe, O YRIAFPTHE ARG TR

the | ens maskagd e®, current capture and previous
capture bitmaps, sized relative to the current w ndow

wi dt h and *hefFarure: Tegemtpindpkys are prendringranbang aRmRvious;
and hei ght  of neanouHBht VBE: #sRapuredl 4R SthéddedeUs Riurned indicating
Cener at eBorder: Takes nine conponent bitmaps and fills

a desti nat i orhemher thgsusipnt and previpus BhilsreBre frepreivasks

pi xel's i n,t hg.destdaRRhéane erfeﬂp&pﬁ% iﬂﬁgé,ll sePSeiki ed

mask bitmap-destination pixels are nultiplied by mask

al pha val uesiwapied Bixelieqopr filediagston (9t ur ns whet her

o det ermnepp R b BN AR Rl el RtRE

capt ure ar eaabas andtprayivas gadure hsmagsgsizedirelptivege $e qurrent
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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need to updated as an optim zation; Stretch_|x5:

Stretches a bitmap by a factor of 1.5. [76] Exenplary
wee@cesdes and functionalities of the Magnifi erQREISBNE030151

are described below, with reference to Figs.

7-10.Initialization [77] Referring to Fig. 7,

At t achW hdiidadization saves the specified wi ndow handl e

and creates the imges for the frane and | ens mask.

Ther7i r aRefersing tb dtig TraskadhEigdesy(mhtsaves tthe spckitbdvwwindow hhandle and

and height. The fra | S.COMmpo i {ndi vi I :
el enent ‘?attelsﬁge ERHR F&é#eeﬁ%lﬁ? sndzggs %%Srkgt’lgﬁ'e%%%oéﬂﬁgg% sk images
a framemath tieewindowi width @idzieighhNoThe fibme i$ hempdsadi@fl nine individual

areas in these_inages represents . trans nt pkxels .

[ 78] Re‘?qg}”r”itsn g ot eiﬁ“%n@, are, peiehed 1o %}%?cgﬁlg a?rlr%rél% Of the required
cr eat edgized Nt ihat s khatl fbdIeasiis thesedimb gl répresehie tiaadperent pixels.
manner. The opaque pixels in the nask represented by

t he, nonshaded area defjne a.regi on. wher. he.s ched . .
L W RTaE R Reuh FRae T o MAded: rage ] I fUSE imaee i
i mag 93 ér@z%dﬁ%&]éﬁ @%eﬁﬁa’iﬂ)ﬂ&@&ﬂqﬁ I’(}gaqnlra] pEBL in fhé MasK keprdvtaged by the non-
er Renderer:: Update(...), met hod checks .t.o see.whet her

t he own®Rdss) %%Q?fﬂﬁ(e etigiop dersalie S%‘ﬁgﬁﬁ é‘a‘?geamlwf?rfpe%fo ‘Note that the

updat esgrafe Féa HetheRdmh fRTepiESHted FRGFGeit@ingRl Ch t he
new size. Cients may call AttachWndow(...) to

ot by MG gor CRBFEr 01 TS Y Bades RySind the owner

Source wie® GAPhSNE Ha®€ ARG d4nd if 86t @idats ake fi@e and lens mask
current nouse pointer posjitign. The w

1 th OLVJ' h@ to explicitl

i 11 ust r #eges eapeish hREeY aKgl &ENR A GRS Vipow(-) to explicitly
magni f i gatd M0 rhAPhANknd SadkNBapdsdd be @Ereitb@ Magni fi er
W ndow Rectangl e (magnifier frane) divided by the
| evel of magnification. Likew se, the height of the
Capt ur eR€@PEMgl e is the height of the Magnifier W ndow
Rectangl e divided by the level of magnification. The
Cai$Qr eRefietringdo Eigpidas therrousse imeas dapibtfercataeele &t qentered at the current
whet her id byRifbf HRr AL dOBLLR Rectangle (which
previ oug]l%gsc}gogl%ltjé%q?dﬁggg% %@é capt ur eoFai magelngi S .ec angle (whic
stored fdmeuthe mugnifisatiemgivinig theReidtheef the Magpidies Wovdew Rectangle
It EeF:Mgh ga\t%hisf{elg grg&mtgg?ld&?‘lp}; #E ?e@el' df %%mlﬁ%atfbtnr ﬂl&@ffé@, 8 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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the stretched inmage is nmasked with the | ens mask.

Next, the frame is applied to the stretched i nage.
wopmn/oenderi ng the adjustnent node, the nagni f PCERUSING/030151

adj ustment and frane resizing hint gr aphi cs

(preferably transparent - graphic i nmag

r epr esefspaeiE tarepidded &) thg fiamad d él'@%get ol ienfgntf graphaqs appear only

i mage. r only when the

adj ust nen%tﬂég%u%gﬁa@#{d\%%ggﬁate [82] If the inmage

and position of the magnifier have changed, then a

call is mpdetet 0 :: Updat eLayer edW ndow i nage &

position ) . If only position has changed, a call is

magg2]t oIf: théJ}ﬁd@geedrﬂy}msdeolﬁ dlm/\(np@ﬁﬁetriham chdrfgedyrihgn & keall is made to

I mage h

Updat eLZ@B&%%—\%??{B@O@“P%B%agf &P o'sﬁtéon&ﬁ ﬁlg 81\)\],31 pgmggq has changed, a call

t opnost jsiHadehie :Wpsda teﬁ@erefd&ﬁﬁddvﬂposﬁﬂon&x Iﬁbﬁlgtth:dn im@e has changed, a

Al gorithm[83] ws, .API c

stret cheayiif “}aﬁﬁﬁ)e 61?‘%&?%6‘%@‘1‘13 V(dmags § ‘T’mg‘?‘?’ fsesrefetr‘fttOPmOSt in
| evel s gt upasRhffie@bhon. | n one enbodi ment of the

i nvention, a default rragnl fication level of 1,5x

utilizes a different algorithmfor optimzing speed

and i npr é\ﬁﬁr%reﬁ%n H?lﬂhce of the magnified imge.

[84] As shown in Fig. 10A, when stretching by a factor

of [4315, Atstapdard (¥ @éow ABT agn fhe gesdio ftmt@évlfpmaé%sto ithe mpagaifier frame at
desti na&l'ﬂ%ﬂent leg'glsfo'f rn'?ag ﬁﬁ%ﬁL‘ﬁe Iﬂ'c?fl@ rﬂb%dﬁ%’c SldtHeQﬁéﬁﬁon a default
first destination pixel e secon source pixel 1s

copi ed tn@gmﬁ@tnohulml debbx nalidesn differeit algphithng éx eptimizing speed and

oo sout a0y Bfarbdglil B LIARIIRARE D00l Chm Loec

by the magnifier stretches the source rows 0, 1, 2, 3,
I84]i nf\e shdven mj@gg ilAAt When streighing by 2 facpr of 1. 56two source plxels become

r eSpeCt hﬁe%l 1x@1§ the dd%SHﬁ: Tofl: "[]hg?’ﬁrs’gr Iggur@é Q)(?;[e'l tlp r@ob%@ Mo the first

goes ba roug sinrows 1,
aver agi d@tlnd’mnmm@él Ehe segendosearce cpwehbweleémitm éhlai/\dttSheatlon pixel.

desti natrh o&c 1{&((%sﬁ1}?%§n ?(Qll 1& g ?gs éhQ %\Fe(rjag%e o}ﬁg ﬁrgt%gﬁlg sc-ﬂllcee pixels.

present "1 hven een descri
preferred and exenplary enbodi ments thereof. Nunerous
ot 184 eWhosiatabimesalgarithin upasddiyi thamagmtiensireichesi thnsowsgettawp 0, 1, 2, 3,

the sc A Sn%g?h SR tﬁﬁaﬂloﬁ) gov{< ?af RE ,d e%s?écﬁ#éﬁ aé"éﬂolvn(?ﬁ ?{%r 10B. The

to person inar roma revie
of thi salgmstbtno@amt goes| bmck Iﬂﬁomhaanmﬁllsanyows &, &f7,tede by averaging the

! abe! S fg&%ls ?roglornletrgv(/n al\olc%/rela%g {agléw ARRE 1nafl 1%h |1{(elt ch]sedeplcted in Fig. 10C.
Specl fi ion1s for convenlience an

[86] The present invention has been described in terms of preferred and exemplary
embodiments thereof. Numerous other embodiments, modifications and variations
within the scbpe 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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and is not intended to have any limting

effect. CLAIMS: 1. A machi ne readabl e storage nedi um
w@oralndhg t hereon instructions which, when erR€DUSB®A6/030151

by a data processing device having a display screen

and user input device, serve to configure the device

t oCbAIMSHe a di splay screen magnifier which is

controllable by a user to magni fy sel ected portions of

a gdeskt fnddBfile 46l dadle WidishRWae dARE RoMAinfg | ther&T MEtucti®A which, when
magni fi er providing a noveable magnifier frape within

whiegdsuiad ugriiad Reacostiag devics 1gvig iplyy ssipiy apdhige mput device, serve
COLY @?ﬁg{ﬁg!tﬂg ddAceSRr BRRIEANIGMy dcaeatn@bnibtlel Rinthas controllable by a
magni fi Cation region underlying said magnifier frame, |
magser o edagnély selseted | payaons of arfgefiel nehidingrivindeysgopen on said screen,
RGN GlaBhi AR bRY; | F ¥R AU il QUGN UREerOHed image |
TR A0 FOULAR R e S 0401 8 e
papeseteal; sofl ithege weagespoiding tonsordes Lronigser lopgied malbin ®mnagnification
wi th.on-scre hj i [ u . d
T SBL REAEER B STl AN K41 Q04 Alcaion, s
2. mhgnifietbeire coetdidbleehyst setyoughedic wisad tpptidavigetoadjust at least one
claim.1l, wherein the magnifier | . .
PRl et af TRAME el R ARRAGpR it grissisey obiects and
dewiitheyt taliiigfouis dv@@ fronndait deslttopor anly twhindowspereensaid screen.

obj ects and wi thout taking focus away from said

deskt op or any w ndows open on said screen. 3. A

machi neAneataklrexdatlosagge Mediutimceadmp do clgint O, wheaéinmtlk, magnifier is

wherein said at |east one. o ati.onal par.anmeter.of th
TaGPEer BRSBTS ALOR THRRET 85 8F “§d g iicps Wfthout user
f r agtBacttbn vAHECI kIR obRad ald @itBdud kg fHadiaway &oansat degktop or any
to claim1, wherein said at | east one operationa

pard éPp@UNﬁ?F§§§m3 magni fi cation |evel of said

magni fier. 5. A machi ne readabl e storage nmedi um

according to. claiml1, wherein an adjustnment_ node of .

saidd rraérﬂl‘?clh@le rﬁaélﬁblﬁ Storpge Fn\;g]flgxoac&%rflﬁﬁ tQ (él?.]én i \?51 ein said at least one
d e‘bE&'ﬁt’iorﬁp&re\m& oY MeOn AR 168 EdIBIHsed WHL: ditheidd ofahi@Gha@nifier frame.
hook is caused to be set which tenporarily directs

i nput of said input device to said magnifier for

al yeri ng 3ahfhedtadhBla SlorddP SrcORRY AbdAMBlo PamA MBI Rein Said A least one
machi ne readabl e storage nedj um according to claim§5,
whepepiirngbpagemeipr pomgesss @anagaifigation eyt %ﬁsa]%ldm&nifr?@

devi ce, and said hook is a hook of said conputer

poi nting device.7. A machine readabl e storage nmedium
acdor di Agnadding 1gpdebs, stopaereedium lrecordik tadflpigr  sWhageis 4p @djustment
SC?QPF°§ﬁ%€%ﬁ?gﬁgﬁ?ﬁﬂﬁﬁgéﬁﬁg#gﬁ'fﬁ congﬁﬁg?’%gﬁﬁ??%gdam?ﬁ?mﬂ
dewviigle is dgivatad pdwoplip wased tabe et adichoimmperpalyaaifesis apput of said input

pargiEs %rsaﬁfma%ﬁiffér for altering said at least one operational parameter.
6. A machine readable storage medium according to claim 5, wherein said input

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

device.
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magni fier. 8. A machi ne readabl e storage nmedi um

according to claim7, wherein the hook directs to said
wore@niofdies sai d poi nter nmovenent data, which | BCUBESH06/@30151

adjust a size dinension of the magnifier frame. 9. A

machi ne readabl e storage nedi um according to claim?7,

wherein the hook directs to said magnifier said scrol

wheel [ : :

g 11 Sarpne raghfle spAkp ReNEmASRIILE | AU, yherci the hook direcr

mathiaflemegrfierit deast arcagferomiadinvemenialath ag covllcwhdehrolgtion data of

wh t [ [« n vice. .

ggfﬁ&n érqstolklgﬁl% élr?g%%{fo@leal%ﬁpg é%.lé gtt:lllegst %gé fg‘lfr&%ﬁlglf%aéanngetel of said

conmgﬁﬁand to the position and novenent of an

on-screen cursor of said pointing device. 11. A

machi ne readabl e st orage nedi um according to claiml,

wher ei nASIaichHB@ﬁhlﬂé giorapdrRgdiunScehrdiagiocaiihy7, widaietle hook directs

refle es. i n.under| C .cont ocCurri
WA B R R e e D 1S WG ARG @ e diension of
rea@aﬁ@mﬁgfﬂ&ﬁge medi um according to claim2, wherein
said magnifier is activated upon actuation of a switch
on said user input device, and enters an adjustnent

nmode UPRmaSRind rWABIC ol RBLGANELRUAY & HaifCE, WleREh tth hook directs
a predeterm.ned tine period. 13. A nachine readab

st S&gﬂemﬁ@aﬁ@rﬁaaic%qlhwh@ﬂ fgationglaa, yhichyjp aped eméha fggnification
megRéifor 8e thanifler §3hd adj ustment node the magnifier
presents an on-screen visual indicator that the
adj ustnment node is active.14. A machi ne readabl e
St g5 agex RAnY AGERIALRYed thefilu %f’fbe
vi sual indicator pr oewb glgé aﬁ3 J|und|Q%(:Czl;1)§ﬁ|m ?ﬁappr’ %}gmm Sald input
us éqviderspupyses @moeﬁmg dwmamﬂd}mmsn@ntan@mosan@t af salideragmﬁer frame
on AnEL h
? r&ﬁg%nraté% g‘n@ %losﬁ(g{ e agcgvrell}raglfl IOE ml? grggc%?ééx cu?soit‘ oﬁ' s% id énomtlf%f device.
mhereln sai d visual indicator provides an |nd|cat|on
of ropriate user put s for eff i.hg an a ust me
of 1gtpp| /g gns chine éeaéebzleé st %Eﬁ‘lgfhgﬁl acpording § 0 ?rg grein salg magnified
f r Me id Gynaihwmlghlpdeted mmueclﬁﬁ@ﬁ agemdm@mgmoma QofllefitJoccurring
ﬁl ¢_ 5 ereh §gid vi sual indicator provides an
& 6?\331?165&?19 %t e user inputs for effecting an
adjustnent of a nagnlflcation ratio of said magnifier.
cl lﬁ Chl g rr%a b!s‘g)rqsﬁteor g'Vl g:%grldlflnrg tg%fa?nrl%l rv]v%erem said magnifier
ig actwated upon actuation of a switch on said user input device, and enters an adjustment

mode upon said switch being continuously actuated for a predetermined time period.
13. A machine readable storage medium according to claim 12, wherein when the

magnifier is in said adjustment mode the magnifier presents an on-screen visual indicator

that the adjustment mode is active.

-24 -



screen magnifier is configured by a wi ndows style of
an application programm ng i nterface of an operating

wayBremidand a second stage screen content conpOFUS100030151

engi ne associated with said wi ndows style. 18. A data

pr essin evi c aving a ay screen_and user

Eo:)‘gt d’%xﬂ%c?gmesfﬁﬁ‘d&{;]a ST 1?3%4 \’1‘8 3869#% 4P &lpip ol 3p dhgieesaid visual
a HidfRoR Yros e 8N indRaRdd bhHpoPHAB ubs u%ﬂ-,t ﬂ’oPlei*f@%g al¥stRent of said
user to magnify sel ected portions of

|n@ﬂﬁ@?%&‘WFWB@%&F%E@ﬁmaﬁﬂ§d?ﬁm§3?een sald nagnlfler

provi ding a noveable magnifier frame within wich a

magni fied image is presented, said i mage correspondi ng
tolscr efénwbwperﬁfedabgcs&trw WpdiMm rRogording e fcla@ath4ow11ereln said visual

re
< egl'd{%gt\c/)g @]f'dleér/%x{‘glldgﬁtlédglt c{fggﬁbéﬂéal@é ugef ﬁﬁtﬁ o ﬂ#eeﬁjx atdﬂlsénent of at

colsast on¢ sipd @mbysl@n efseid malgmﬁ@giﬁam@e of said i nput

device to adjust at |east one operational paraneter of

the magnifier, wthout user interaction with on-screen
obj®ct sA amaghink trhslable tstdkagegnédyen sicenndiyig fto olmirs didd wherein said visual
de ' d.sc

or S0 Bl AR LB SRRBo DS P iR ToCi i R mont ot a
magagfifietion satioayh adifl magdifiect i vati on and deacti vati on

t hrough use of said input device, wthout user

interaction with on screen objects and w thout taking

f otlus aMayachinemesiablel sthes trogaliva aétiﬁ)ydmg fd Gldisn QP RRerOiA, said display

sai d screen. 20. rocessi vi ce .accordin
o1 TSR PR RGP ar P BT SR e P RGO pegegn g inteface
C ooff dngapeeing ¥y e dhd A &idystage Qbre@Ncaifddl bEabdsaihg englne associated
pro i nterface of an operating system and
se%g%ﬁﬁg?gﬁawgﬁy en content conpositing engine
associated with said wi ndows style. 21. A nethod of
confi gur a data processing device having a display

fgee n /’aﬁﬁg FLSPsSIg SRy CRAYES 4Pl Sire anhUST %Pfa%?me said device

S%&@hdﬁﬁgﬁ%iﬁ ke Ermecﬁdlbpﬂa}ﬁ&%eh%dgﬁm# wlhas BRI by a user to

gni f selecte portions of a desktop including

e&wé wis&izdopogieng of @r dekfop duglufing yiidowe ropep @i idngpreen, said
a REMERR | fotBaRi 'nﬁfveafﬂi@ﬂﬁgﬂ?ﬁgﬁ inBmWhin %}H&QQ' ﬁlég%’ﬁed image is
image is presented, said inmage corresponding to screen
c oMteAed) @e%tu@@gwqrwmnémﬁﬁ@ PP aPRten egglegrwithin a magnification
u nt@EiBh Mlh@&lﬁl?é galﬁ' %@hlffikﬂe Frathé %Hﬁglnﬁ%%' il E& Qedef oft n'?‘a%ﬁlﬁcatlon said

| evel of nmgnification, said nagnifier
c oReguéfiar Aping cenfrodlailg by a pger mthwg@omldsw@ df:‘npmtlo adjust at least one
deéﬁeﬁ%oﬁeﬁ Ql%nlé‘%} ?ii] ra@ﬁ&iero @%h&ﬂ%ﬁ&ﬁﬁt%@&on%ﬁ?&? Ec%en%fbjects and
he magni |er user interaction

o byigoubtalking fagus hW@Bt fr@ra lkaifh desktopios amyld‘bwmpesam Gald screen.
desktop or any w ndows open on said screen.

19. A data processing device 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.
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22. A nethod according to claim?21l, wherein the
magni fier i s capable of activation and deactivation
wo broooghozise of said i nput device, w thout usePCT/US2006/030151
interaction with on screen objects and w thout taking
focus away from said desktop or any w ndows open _on
sabd séréen pr@8ssing dvidiorreardgr @i gm d8.c Whprging gaid dlSplay soreen

m%rgl%kief is on cg‘ntcfI u?édlsng éa\%(/mﬁg\'i/? o HRAN L 118 htidrSpr6 @ Ririy Bfbrface of an

an ap |cat| n progranmm ng
i ropmti@c&ystafn amd opervad istage sgrsetnecmnteah composiog r‘?ﬁg@? ageciated with
scr ont t conpositing engine associated with said
BT P
21. A method of configuring a data processing device having a display screen and user

input 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 frame, magnified to a set level of magnification, said
magnifier being controllable by a user through use of said input device to adjust at least one
operational parameter of the magnifier, without user interaction with on-screen objects and

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

22. A method according to claim 21, 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.

23. A method according to claim 21, 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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