SYSTEM AND METHOD FOR VI EW NG DI G TAL VI SUAL CONTENT ON A DEVI CE FI ELD OF
THE | NVENTI ON [ 0001] The present invention relates generally to the view ng
and navigation of digital visual content. Mre particularly, the present
invention relates to the viewing and navigation of digital visual content
on devices having smaller displays than the digital visual content.
BACKGROUND OF THE | NVENTI ON [ 0002] View ng web content on el ectronic
devices can be difficult because, in many instances, only a portion of an
entire page is shown at a given nonent. This nmakes the task of |ocating
specific information on the page difficult, even if the user knows roughly
where specific information is |ocated in the content. Due to the content
being larger than the screen, the user is forced to scroll around the
docunent, hopi ng SYSTIEM ANBEMBTHEOD POR MIEWINGOHKEIAM YISUAL: i onal |y,
the context of information visible on the screen_at any given noment can
al so be unclear due to the surGONTENBONA PEVIGE document not bei ng
visible to the user. [0003] Although attenpts have been nmade to address the
probl ens associated with |arge content visualization on displays of

el ectroni c devices, each of thesgppht@Pis INVERerORel r own drawbacks. One
conventional systeminplenents a "split screen” nethod which provides two
views to the docunent. One such systemis entit]ed Thungerhaak and

manuf act ur ed HPOBilt stheguprentiipventippiptaiegengrAl s OB FISHINg MG SaY 1R lonci’?awback of

reducing the Scﬁéi?a?@i&ﬁ!ilzc%n{eﬂtr. NIQL BaricQWEy, tHOMBMET invidtio rolN@t RIThelpiesinot

autonatically provide a transparent overview of the docunent during the
scrolling prowdsevigation aoomte! visl eantens pa dexjceshgging spaliw displaye et i net

Quy Vayssei X tep3ar i1 1ot entitled "Context and Interaction in
Zoomabl e Userqggﬁgggg%ggbe?fon1

BACKGROUND OF THE INVENTION

[0002] Viewing web conteni on electronic devices can be difficult because, ir_l many
instances, only a portion of an entire page is shown at a given moment. This makes
the task of locating specific information on the page difficult, even if the user knows
roughly where specific inforfuation is located in the content. Due to the content being
larger than the screen , the user is forced to scroll around the document, hoping to find
the correct portion of the content. Additionally, the context of information visible on
the screen at any given moment can also be unclear due to the surrounding areas in

the document not being visible to the user.

[0003] Although attempts have been made to address the problems associated with
1arge content visualization on displays of electronic devices, each of these attempts
have their own drawbacks. One conventional system implements a “éplit screen”
method which provides two views to the document. One such system is entitled
Thunderhawk and manufactured by Bitstream, Inc. However, this approach has the
drawback of reducing the screen size for both views. However, this system does not

automatically provide a transparent overview of the document during the scrolling

process.



Proceedi ngs of the Working Conference on Advanced Visual Interfaces, p.
227,231, WMay 2000 (Palerno, Italy) discloses the concept of providing a
transparent overview of a docunment to the user. However, this system

i nvol ves the use of such a transparent overview at all tines, including
when a user is staying in a single portion of the docunment and other tines
when such an overview is neither necessary nor desirable. This can nmake it
nore difficult for the user to view and work within the docunment. [0005]
On devices having |arger screens, there are several conventional

information visualizatign t pr ntext": a
mni ature frarf@00lein Hficlp hggif’éﬁg@?lf t%‘[a g‘ﬂﬂ g 30%3'85‘&%&&?%%9%3%& e the
readabl e cont effillbbefitie®@l@xRekt@nd mamﬁﬁn amaabiames Itelfases oiorthas t he
drawback of the mniature frame view reseryin t.he sc space
such that the R!i@@ladlé&?ﬁfdhe Morlrpe Gonferepee ¢ d@%gﬂs@ﬁuzﬁ? &rT4egs: - éf’g% g
readabl e cont Mtal y@sélbkéghﬁélc@hhc{peegﬁbvﬂimg aﬂfaﬁslﬁfﬁnt byareistvi on

addr esses t he "abo ve |den1|f’| difficulties rovid ng ﬁ stem t hat
i ncl udes a traxfsyﬁ‘amémntmﬂéﬁvwmﬂém‘éﬁfd&wﬁ%?ﬁl1“‘10 é?‘hﬁé’de buRarein as a

m ni map, when t?a.ngﬁ!?ernt S0d Pl LINGiRNY hnéhﬂﬁn@@ﬁéﬂ’@lﬁer is kﬁg’ﬂlé]lﬂ db@glypetim and

nmet hod of the present 1 nvention provid sever al- gnificant advantages
over conventi arfsie dysmentsnd Dthesﬁlmmwh@wcm@‘@f‘ﬂﬁ‘é lscllﬁ‘ib@rf’f“?séa%é‘%l ewed is

larger than t h‘ﬁ’gaé’gl B ?anq?ih@#%ﬁetdﬁﬁculpfo‘?ﬁ%%eﬂ BRA ANk @it the user an

overvi ew of ‘Guten iar content, a user can easily find the
desi red i nfor macient. The present invention provides a system where the
mnimap i s visi bIe to the user while the wuser is in the process of.

scrolling thr ?[g 1 ?t%Wegpﬁw %‘;tpsd:@engq}iér%ﬁw Rva@NGoRMntWAR Infoto@iodSer 1s

likely to be e ac i s undesirable. The present
i nvention' pr owmflmhzattiaammlmdsvhat prompéO%ld‘rﬂQ@iﬂnCi RtPXE o B INATR SPmepdt s, as

the user Seesed“hllﬁecon eép;[s dls%ﬁ:&&?ﬁtone% t%&%ﬁﬂg(:;&?%l?@ i dighsenbgre he or

she m ght navi m ni map m he entire display
ei ther as a resulter ata. al'lspmluﬂondmaaﬁerd:awback of the miniature frame view reservirig

some of the screen space such that the user cannot fully utilize the display area for

viewing readable content.

SUMMARY OF THE INVENTION

[0006] The present invention addresses the above-identified difficulties by
providing a system that includes a transparent overview of a document, referred to

herein as a minimap, when a user scrolls through the document.

[0007}] The system and method of the present invention provides several significant
advantages over conventional systems. In situations where the content to be viewed is
larger'than the available display, the present invention gives the user an over‘view of
the document. In familiar content, a user can easily find the desired information. The
present invention provides a system where the minimap is visible to the user while the
user is in the process of scrolling through the content, which is desirable and not when
the user is likely fo be reading the actual content, which is undesirable. The present
invention provides the user with more context than conventional systems, as the user
sees his or her cur.reﬁt position on the document and where he or she might navigate
next. The minimap may also fill the entire display either as a result of a specific user
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2 action or by default. The transparency of the mnimap inproves the
usability of the main view when the minimap is visible. Additionally, no
screen space is wasted when user is not scrolling or panning inside
content. In enbodinents where the mnimap is scrolled and updated only
periodically, the processing power requirenents for the inplenentation of
the present invention are also |owered. Furthernore, the wuse of coloring
effects on the minimp of the present invention aid the user in finding
areas of the content that he or she has not yet viewed. [0008] These and

ot her obj ects,_advant ages features of,. the.invention,, toget.her., with the
or gani _za!t i on ¥ Olﬁrﬁﬂw'e%%%l*[gg%lg Fg?ﬁpgwmfbh%tjr Gipiniap fagayes the lggﬁjig'ecﬁtthef romthe
fol l owi ng det ahhiﬁd_iedse@hdsn;l\tﬁé Mmm?ﬁ{(viiialk.endﬂﬂtﬁoﬁaﬁm nm?#ée@rspmti@wlhdﬂ@lt ] Hout
acconpanyi n r awi ngs, erein |i el enen e li nuney a roughou
b Sover al Jar S-S Heter Bl BRF O B E P BN R DERAN NGS
[0009] Fi gure siniifafis REOEAPALIUYEatYd &W PEriclidANP] th@prb@és@iﬂ%%ﬁ@eﬂr@@ﬁreﬁ@ﬁts be
used in the inplenentation of the present invention; E 10] Figure 2 is a
schemati ¢ r epriesbpiEpEEsnigton ¢fdhs REwpHanation Aty lgwereds Rarthemperc) e

t el ephone of EstHf&)Ié%:}g[e&%%é]on'ﬁE&Hﬁ]ﬁmﬁ:l dfShPpre&hERRaRN a0 the uieth REBYS er

having a m ni map vi si uring scrol'ling and/or panning process accordi ng
to one enbodi rfesee obthechateptbadgpr shedpentivetivieveb12] Figure 4 i's a
screenshot of the same docunent in Figure 3, wherein the. screen is

di splaying a qbédsgr eiesdRalotiRR obiéts, B an€20s B feathRE MBI MRRNADIGER! | €d a
desi gnat ed anount and the indicator rectangle on mnimp has noved; [0013]
Figure 5 is avéHyBepmnpizatinngsdaanpy of Reeratigidheiseh nithbepmerippeer fiom thas t he

screenshot of g5 QhE déail M BEG Tlioh MBeaRETRR ohRinbfon WRORE a¥dotipRhfing - 3=
* drawings, wherein like elements have like numerals throughout the several drawings
described below. '

BRIEF DESCRIPTION OF THE DRAWINGS

 [0009] Figure 1 is a perspective view of a mobile telephone that can be used in the

implementation of the present invention;

[6010] Fi gure 2 is a schematic representation of the telephone circuitry of the
mobile telephone of Figure 1;

[0011] Figure 3 is a screenshot of a web browser having a minimap visible during
scrolling and/or panning process according to one embodiment of the present

invention;

[0012] Figure 4 is a screenshot of the same document in Figure 3, wherein the
screen is displaying a different portion for the content, the minimap has scrolled a

designated amount and the indicator rectangle on minimap has moved;

[0013] Figure 5 is a screenshot displaying the same portion of the content as the

screenshot of Figure 4, wherein the minimap is no longer visible;



[0014] Figure 6 is a screenshot of a web content denonstrating how a
coloring effect can be used to show which portion of the docunent the user
has already visited; and [0015] Figure 7 is a flowhart showi ng the steps
of operation according to one enbodinent of the present invention.

DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS [0016] The present

i nvention involves the addition of a transparent overview of content,
referred to herein as a mnimap, to be displayed in conjunction with the
content itself. Figures 1 and 2 show one representative nobile telephone 12

upon  whi ch t h@oRkfSERLrd NG TLLARNIRY 2 Bo HRbANERL A HENRY Etalolibe | S

inmportant.to n he present invention is not limted to any type of
el ectroni.c deveéfet sanbewsad t Hew whidaropdmmeafdlp dasueentdls weshasgbipadyyipésonal
digital assi st s, personal conputers, nobile telephones, and other ‘
devices. It should be understood that the present invention could be

i ncorporated on a wide variety of nobile tel ephones 12, The nobile

tel ephone 12 of00RFlguFigurel? iaadlosr dha hardsge thestsins Phepemtion accardipg @yPn82 in t he

formof a liqu W ypad 34, a m crophone 36, an
ear - pi ece 38, érgb ?Irg?)fﬁ%’dﬁgégﬁ“% 1r'lgr‘r?ed port 42, an antenna 44, a smart

card 46 in the formof a U CC  according to one enbodl ment of the
invention, a card reader 48, radio interface circuitry
54, a controller SEBRYLE DNRRSFRIESHON QR T ﬁ%ﬁédﬁ%@%@&aﬂﬁgg&émnts are
all of a type well known in the art, for exanple in the Nokia range of

mobi I e tel ephogp@ie] [ Ok schit ﬁUérﬁi%th&bﬁWaddlﬁeﬁ%féMazﬁp%ﬁt@&bﬁtbvweﬂ si on of
a portion of the content referred, to as ‘E\egn{’} %100 or, sec ary inmage,
is shown partlﬁnlt%“téﬁi‘i@?‘iiﬁ’ghem%asﬁngb‘lné& 3 AR ERpIUnetiPR REPVIY oc unrent
view 102 or priJmdy itsdR a8 gurdd\Lardrd %Wone@é]ﬁéﬁéﬁ@hvé’h@b’ﬂek@l@pﬁ@%&Q%p(b:@ t hat
portion of the web conten% that is visible on_ the display 32 at any gi ven

monment . The prwbichtheinicasntinvmtion may e irarlemenfed-cHAVP Lk é‘f‘P‘?ﬁf‘m Pd9tht er net
web pages. HOWgYEhe plebert RRMhGEHAAE ndt SR @Rl f/R8 LT SBRroRIcARORE ahd WM bON

incorporated into devices such as personal digital assistants, personal computers,

mobile telephones, and other devices. It should be understood that the present
invention could be incorporated on a wide variety of mobile telephones 12. The
mobile telephone 12 of Figures 1 and 2 includes a housing 30, a display 32 in the

form of a liquid crystal display, a keypad 34, a microphone 36, an ear-picce 38, a
battery 40, an infrared port 42, an antenna 44, a smart card 46 in the form of a UICC
according to one embodiment of the invention, a card reader 48, radio interface
circuitry 52, codéc circuitry 54, a controller 56 and a memory 58. Individual circuits
and elements are all of a type well known in the art, for exampie in the Nokia range of |

mobile telephones.

[0017'] Figures 3-5 show a heavily downscaled version of a portion of the contert,
referred to as a minimap 100 or secondary image, is shown partially cdve_ring the
display 32 along with a primary document view 102 or primary image. The primary
document view 102 refers to that portion of the web content that is visible on the
display 32 at any given moment. The present invention is discussed herein in relation
to internet web pages. However, it should be understood that the present invention
can be applied to virtually any type of document that is not capable of being displayed
in its entirety on a display 32. The minimap 100 is drawn on top of the primary

e



can be applied to virtually any type of docunent that is not capable of
being displayed in its entirety on a display 32. The mnimap 100 is drawn
on top of the primary -4 docunent view 102 and, according to one enbodi nent
of the invention, is rendered partially transparent so that the primary
docunent view s content below the minimap 100 shines through the m nimp
100 when di spl ayed. The scal ed portion of the web content shown in the
mnimap 100 is selected so that it contains all of the content visible in
the primary docunent view 102, plus significant anDunt of  surroundi ng

areas in the dgcune not bl e i ocunent, vi.ew 102
at that. gi ven(a?r% eﬁ'% v‘eivntogﬁ%d éﬁ%’é cEnegfn f’iai éﬂ& n ?P(%Iopﬁér@q?refle web
content is shoyufrtiaiiyntrmhparanmmmp&ﬂ:@&makﬁﬂb%ﬂineﬂawiwe caitbater@nte afinihp
invention, a fr ct e . 104 t he rti of .t he web content
visible in the @%bﬁ’g‘isﬁai@h‘%&ﬁ?mma@aﬁ%’gm SRBGEN %ScﬁgthP o thegpey op of
the mini map 108ontddtehdviraii tRgmia kRN i@ sél%ed%tﬁéﬂmtahﬁ%ll'oyﬂ{&\éﬁﬂnt

accordi ngly when, Ehe user scrolls throu% t he web content, changi ng the
primary documtitbia/ndhy mipary freitsat viewr & PleroUantasnt amewl of sirioHading ni map

100 is al so . sgigy Ih@%@o%uﬁe&qﬁ&hs%tmwie fhge ﬁ%&&%c&ﬁex&bﬁ“d%%&% visible
in the pri mary docunent view, us a sufficient anmount of the surrounding
content, staysgyprmpment. rinion@emgﬁchﬁlm@fi!@onvep@@w}e agHEgphieteintanhigisheor s may
al so be drawn gnnthe,if.pip@p 100 to indicate directions in which the web
content. conti nues beyond the m nimap view. Possible indicators include,

but are not limted to, scrollbars and directional arrows. Alternatively,

a rectangl e calfb8l dasine cadoditesi efshomnveniionsd figrag ratimeleol Mrestelingthe he
docunent boundafii§sof 8 deb ¥snib:R vishﬁcﬂftﬁ%ﬂuﬂa&%c&ﬂaéﬂtm ﬂ&qs sﬁo%%glp ,hn one

enbodi nent of the invention, the mni rratp is visible when e user
isinthe pr ocef<s opftopsefithe minigian i 0 akhei mym&m@g@letlﬁé ISCR}@JMMUY IAQVQsﬂsed

herein, " panni nGoralfelyPhBed Be LI s@BI thichgh the AR ntefl, Qf?éfntgln%r{hé){)rnﬁg‘?- content,

such as

document‘view 102. The portion of document shown in the minimap 100 is also
scrolled as needed so that the portion of the document visible in the primary document
view, plus a sufficient amount of the surrounding content, stays visible in the

"~ minimap 100.

[0019] Graphical indicators may also be drawn on the minimap 100 to indicate _
directions in which the web content continues beyond the minimap view. Possible
indicators include, but are not limited to, scrollbars and directional arrows.
Alternatively, a rectangle can be depicted outside of the minimap 100 to indicate the

document boundaries relative to the view in the minimap 100.

[0020] In one embodiment of the invention, the minimap 100 is visible only when
the user is in the process of scrolling or panning through the document. As used
herein, ;‘panning” refers 1o the ability to “grab” a portion of the content, such as
through.the use of a mouse or stylus, and drag the content in a certain direction,
causing the content to scroll in the direction of the drag. “Scrolling” 'refers to the
actuation of directional buttons or indicators on the content, causing the content to
move appropriately. Any type of scrolling or panning could be used in conjunction
with the present invention. When the scrolling stops, the minimap 100 fades away

from view or is removed after a time period. This can be either an automatic feature
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t hrough the use of a nouse or stylus, and drag the content in a certain
direction, causing the content to scroll in the direction of the drag.
"Scrolling"” refers to the actuation of directional buttons or indicators
on the content, causing the content to nove appropriately. Any type of
scrolling or panning could be used in conjunction wth the present

i nvention. When the scrolling stops, the mnimap 100 fades away fromview
or is renoved after a tinme period. This can be either an automatic feature
-5 or a feature that is selectable and/or adjustable by the user.

ety o bRt BRI ARRRRL SN BIRR 0L ArkhENvO0) t%i%““e“ the

syst em det er i ﬂlé% user 1s novin ong di stance o e content.
For exanpl e, linlmhﬁpuselapma@fsmlrlfalei in®w vipagalyovheyt@fsfﬁiaﬂnldCMlms thatf e

| t t d th h 1 ni
100 Go6s not  aBpEAHTOTRER LY dry. ANEsPRRg: it roubly AEAERG L0R M 1 OP

the user. The hﬁﬁﬂdﬂlﬂ'ahﬁalp&néﬁiﬁ(fmmm&, HO@ntimye xb-muﬁgmhtdmgh allongittdd to
conti nuous scrol g@ftﬂ ngpsu h a‘? where a scr.ol Il?)g t'her. |tem|s
hel d down, i nEtagabrtheminimgp L0GJocipappias 1ptFadel %%Pﬁ%"%s"é‘ FBHITE |
incremental noOYgR®iAL by ki ustelhImewﬂﬁh@fof&ietmtmmootm mﬁ:ﬁmmnﬁﬁa t9 S not |
shown when ‘user scro?, p) .slowy for readln n i(gxts i
wher e the scr0P¢ntwgo'éﬁcft9tﬂl]$n&ﬁﬂ3§‘S‘é"hfaéwhlefer?e@roéitmgak"tﬂ% P ésgtf ¢ |s

useful in that n}sﬂaﬁd B‘f&bﬂ@@ ol RIHRUI Hk OGS Wed EorQRSIY HEbmbaNt mbeAdOgn  as
space on the display 32 I's not unnecessarily cluttered when ﬁhe m ni_map

feature is noﬂumh'edeﬂslmﬁmﬂ]e mipingapel 08 ipRntishem Whsn 1BsTRs At upy) sI i ght
col or tint maybg,; R).lrlr&gm Qo Exts %%ﬂ@@ﬂé@@mﬁlﬁfg RceBhlY e TREd £d time.

docunent. This co or| ng | own in Figure 6. In one enbodi nent of the
i nvention, theTblfeatimgs mssﬁﬂenﬂ%hbmmadlwc%iﬂfbﬁb@‘@ﬂ%e&bm%texf Kedifgni map

100 on those ar C83 Oén%?xsﬂ%ﬁ%%ﬁot%sstsm %ﬁﬁircﬁ%@ﬂhﬁ&ﬁg&m%ﬁﬁwﬁsthe

pri mary documefit *Rife e user can use t feature to determ ne which
parts of the doowednt he or she has already visited (for exanple, when
trying to locate particular information for a | arge page).

[0021] In one embodiment of the invention, a slight color tint may be applied to the
minimap 100 for a newly formatted document. This coloring is shown i.n Figure 6. In
one embodiment of the invention, the coloring is remqved, added or changed tone in
the minimap AI 00 on those areas of the document that the user has already seen in the
primary document view 102. The user can use this feature to determine which parts
of the document he or she has already visited (for example, when trying to locate -

particular information for a large page).

[0022] As discussed above, the minimap 100 of the present invention is depicted in
a partially transparent form. The minimap 100 is an additional view to the document.
It has the same layout as the primary document view 102 and reflects changes to the
document It also has a different zoom level from the main view. In one embodlment
of the invention, the minimap 100 is positioned on a predefined corner of the display
32. ARernatively, the position of the 'minimai) 100 may change according to the
scrolling direction. For example, if é user scrolls the view to right, the minimap 100
moves to the left side of the display 32. The minimap 100 may also fill the entire
display 32 cither as a result of a specific user action or by default. It should be noted

that when the minimap 100 is referred to as being superimposed on the primary
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[ 0022] As discussed above, the ininimap 100 of the present invention is
depicted in a partially transparent form The mnimap 100 is an additi onal
view to the docunent. It has the same |ayout as the primary docunent view
102 and reflects changes to the docunent. It also has a different zoom

|l evel fromthe main view. In one enbodiment of the invention, the m nimp
100 is positioned on a predefined corner of the display 32. Alternatively,
the position of the mnimp 100 nay change according to the scrolling
direction. For exanple, if a user scrolls the viewto right, the mninmap

100 noves to the |eft. si di spl.a ' Yodliso
fill the entir&CUHic8praY lg“;‘%ﬁg‘?wg%e &egSt %dstﬁ aStpgtzlistvgt}am %I c ugp&? gctmlson or
by default. |tp&houlitk pemiodecmentrabw R is mmeconemd tmp hig@Oninglogef Kisded t o as
bei ng superinposed on the primary -6 doc view 102 | d be

under st ood thaPOSél?’Stpﬂfét‘?BfﬁangP%mﬁﬁ‘EVWﬁi LI Otvgm%ansé Iﬁ%%lhe primary
docunent .vi ew dQAldcentdbs® covered by this termnology. It is also possible
that the primary docurrent Vi ew 102 that is shovvn i n transparent or

transl ucent form ., Wth e

havi ng a docunt§e3k hgz%ltge PIPEP ’8?“’ el't1 (ﬁfpg ﬂ%(?ma&ﬁ%grgﬁl S pr OVI ded
with an over Vi pyepthah i @fpliy 32, @Qﬁh&ﬁfﬁmwﬁhﬁwﬂbﬁmmﬁmwloff tiichuatiresntents
V|eW|ngfamI|ar content, the user ble to eas] '

i nf or mati on t hie dPEpRRs; té%ﬁ“sﬂfévﬁ%%ﬁf“ ihigg panfen ohl éf%rés %ﬁ%@e&%E’qPﬁe ‘user
with additiongl ;G0RtRkhthAS defitodi TBE pERES ikicBLiOH alBeprocides BAusPedit i on on
t he docunent- and where to navigate next. [0024] In.one tﬁggodl mept of the

present |nventﬁdﬁ#ﬂoﬂah@nﬁﬁxhlaﬁﬁ’ﬁuiﬁﬁe‘?sé’l%@rw PPt Resit
peri odi caIIy {Eﬂéétéﬁﬁ&é&@n&tds i n saving power on the devi ce and reduci ng
t he device's processing power requirenents. For these sarre per formance

reasons, it is also possible for the mninm é\u 0 not dlat flect
changes to t h@“éﬁcuﬁf’é?ﬂ" mbpdipspt Qﬂwrése?tl"g' “EW&W 6%05031 gaﬁ neric
operation of a;suahemMRRRHICHEL efhis feature aids in saving power on the device and

reducing the device’s processing power rcquiréments. For these same performance

reasons, it is also possible for the minimap 100 to not immediately reflect changes to

_ the document.

[0025] Figure 7 is a flow chart showing a generic operation of a system constructed
according to one embodiment of the present invention. At step 200, a documcrt_t is
shown on the screen 32, with the primary document %fiew 102 shown. Atstep 210,

the mitlimap 100 is generated and. superimposed on the primary document v_ie{;v 102.

It is also possible for steps 200 and 210 to occur concurrently, or for step 210to be
displayed before the primary document view 102 appears. At step 220, the user

scrolls throﬁgh the document, causing the framing rectangle 104 to move to reflect the '
change of the primary document view 102. At step 230, the shading of various
portioxts of the minimap 100 can change (either automatically or based upon settings
set by the user) to reflect the portions of the document that were previously viewed by
the user but no longer appear in the primary document view 102. At step 240, the -
minimata 100 can also be adjusted to change the portion of the document appearing in -
the minimap 100. Other potential options include the user turning on or off the

minimap feature at step 250, as well as altering various settings (such as the position .

.



according to one enbodi nent of the present invention. At step 200, a
docunent is shown on the screen 32, with the primary docunent view 102
shown. At step 210, the mnimap 100 is generated and superinposed on the
primary document view 102. 1t is also possible for steps 200 and 210 to
occur concurrently, or for step 210 to be displayed before the primary
docunent view 102 appears. At step 220, the user scrolls through the
docunent, causing the fram ng rectangle 104 to nove to reflect the change
of the primary docunent view 102. At step 230, the shading of: various
portions of the mninmap 100 can change ﬁfgit‘her' autorrgti cal ly-or balsed upon
settings set afithe ménimel§0,the qolors wsed op the pigHRALHS 28¢ thedRmiBEIrRERE!St hat
wer e previ ousl ynVi ‘ t he user but no | onger appear in the primary
docunent view %0642%%9%%%60240, the mnimap 100 can al so be adjusted to
change the portion of the docunent appearing in thg m ng)ergraﬁr 10Q, .O her
potential opti9A26]i nWhileleeversbembasiments bavis feehshermand desrbederimndishonlds yr e
at step 250, aéexggkllsto%a 13 Sb AGnY M daFia SR dah BIMaliS1aRe ATerltda WS i On -7
of the mnimap 100, the colorS used on the mninmap 100 and the fram ng
rectangl e 104depettiog froat the invpntiedon its bopddr apyficise Fepgampie. BRIHHIONENt s have -
been shown and.descri g o | . changes and
nodi ficati onsdlérgﬁ&f%’ ir?flggree@%%)%%m?nnc\?g%ﬁ%ﬁco\f\ﬁ tgﬂ'?ﬁ 5 %g%%ﬁaﬁﬁgtoff romthe

i nvention in idetbnzaiteicensphaes sellukotelepbantd, ecrsenal digitallasiatants, iapd edet on, the
present invention cowl d be..i r i i i e i ctronic
devi ces, such °§”°8%|aﬁﬁ Igrenlngﬁqg%ﬂ%%Ig(g%ggseegs%%%%ﬁh%g?rtsgﬁ%lgé;snlxlsut(agl tvgal,lpand _
ot her  devi cesprofEtutoriswisng iheimegutb de displaydbis baee tham thugdednalye preserteens,
including wal I, pr.ojections, ere the i ' L ger
than the scr ee‘ﬂ‘."g’?ﬂ O} A “Se%fﬁ\’/&’ﬁ{“( He%g&g%gntggesgdgg@ egﬁg%g’n%c%%’rpes of
docurent s besi@gsicsehenagpsadshest Hoamentsegiaphiordovaniests, Wiwesashaens,

GouTent S O S SEE IR oot O B SR BRI .
I't is al so posgitbligs.t hafaldoRsgible siem thel prosent inesmtion vbuld beused ewdthvthtel- t hr ee-
| dimensional content as well. The minimap 100, progress indicators, and other
features could also be.incorporated into multiple layers above and below the primary
document view 102, permitting multiple iransparent or translucent layers.
Furthermore LCD displays can be used on top of each other, creating multiple
transparent physical layers instead virtual layers. Various features of the invention

are defined in the following Claims.



di rensi onal content as well. The m nimap 100, progress indicators, and
other features could also be incorporated into nultiple |ayers. above and
bel ow the primary docunent view 102, permitting nultiple transparent or
transl ucent layers. Furthernore LCD displays can be used on top of each
other, creating nultiple transparent physical |ayers instead virtual

| ayers. Various features of the invention are defined in the follow ng
Claims. g WAT IS CLAIMED IS: 1 1. A nethod of viewing material displayed
on an el ectronic device, 2 conprising the steps of a providing a docunent,
only a portion of which is viewable on .a display 4 at a given nonent; 5

di spl ayi ng the ion.on the display as a primary inmage, a generating a
secondary inaggﬁgghéségb%ﬂﬁgp§ image including the 7 portion and additional
material of the docunent not part of the primary inmage; and a

si mul t aneousl y di spl.ayi ngniehed $€ciendayateimdapane déhe qiedtmaicylevicage s on

t he di splay when a usey scroll|ls through the docunent such that bot-h the
secondary 40 gﬁ%ﬁ@“@ﬁée?ﬁﬁcﬁ%inary image are visible to the user. 9 2. The

nmet hod of cjaim 1, wher giréyiling 2 S66RAR OMIY I REEoH G WiHieis pasveBle ond dyjidy t hat
material in the primary inmage positioned bel ow the secondary image is at a

| east parti‘l |8 ABEPEEENEYS t he user. 1 3. The nethod of claim 1, wherein

the secondayy image is nRiplayhslth@PSREE Sthe dispthy agb?rifﬁﬁfyhﬁﬂxg@,f_ claimi,
wherein the secondary image’is snmaller in size -2 than the primary imge. 1
5. The nethod of cl ai m Beddrafineetcc@daiyrimsendhe peonsdpypmgee el ddeithy. the 2

position of,t %r&&?ﬁﬂ%ﬁﬂiohm&mof H1€ 1843R @Yot part of the primary image; and
8 simultanéously displaying the secondary image and the primary image
¢  onthe display when a user scrolls through the document such that both the secondary

10 image and the primary image are visible to the user.

1 2. The method of claim 1, wherein the secondary image is transparent
2 such that material in the primary image positioned below the secondary image is at

3 least partially visible to the user.

1 3. The method of claim 1, wherein the secondary image is not

2  transparent.

1 4, The method of claim 1, wherein the secondary image is smaller in size

2  than the primary image.

1 5. The method of ¢laim 1, further comprising the step of adjusting the

2 position of the secondary image on the display.

1 6. The method of claim 1, further comprising the steps of;
‘2 altering the primary image such that material on the document,
3 previously not part of the primary image, is visible to the user on the primary image;
4 and .
5 ' automatically adjusting the éecondary image to the material visible in

s the altered primary image.



1 6. The nethod of claiml1, further conprising the steps of: 2 altering the
primary image such that material on the docunent, a previously not part of
the primary imge, is visible to the user on the primary image; a and 5
automatically adjusting the secondary imge to the material visible in 6
the altered primary. image. -9 1 7. The method of claim®6, further
conprising the step of automatically 2 noting material in the secondary

i mge that was previously but is no |longer viewable a in the altered
primary image. 1 8. The nethod of claim1l, wherein the secondary inage
includes the 2 entire docunment. 1 9. A conputer program product for

viewi ng material displayed on an .el ectronic devige, conprising: S
conputer code for pfrovi dﬁﬁ@ne‘éh@cs)éﬁégﬂﬁf% @rfogzpﬂgpgﬁ}gﬁtegfo%ﬁogﬁ{}?&gy 4

vi ewabl e on, a gis$p ngferl ‘irﬁmgseé&mammgé thabweEOFBVb&Ily Bdend Rhgdividiadld ng t he
portion on the 'display as a primary i mge; 7 conputer code for

gener ati ng % sadendigrdd nrimageima®e secondary i mage a including the portion
and additional material of the docunent not part of the primary s image;
and 10 conputer codg forrrsinBfldddreRis 1ywhirsinkiaydebehdefidmage Do@aEythe nage and
11 the primary i.rraé:)e on the display when a user scrolls through'the
docunent such anHER doc¥Pchot h t he  secondary image and the primary image are
visible to the user. 1 10. The conputer program product of claim9, wherein
the secondary 2 innge ifScddipnspasoenh pfdad fovbwiignetdril displajydiconpmi mary

i mage positioned bel ow the 'a _secondary image is at |least partially visible
to the userz electronic device, comprising:

3 computer code for providing a document, only a portion of which is

4 viewable on a display at a given moment;

5 computer code for displaying the portion on the display as a primary
6 image; o
7 computer code for generating a secondary image, the secondary image

¢  including the portion and additional material of the document not part of the primary

9 Image; and
10 computer code for simultaneously displaying the secondary image and
11 the primary image on the display when a user scrolls througﬁ the document such that

12 both the secondary image and the primary image are visible fo the user.

1 10.  The computer program product of claim 9, wherein the secondary
2  image is transparent such that material in the primary image positioned below the
3 secondary image is at least partially visible to the user.

i 11.  The computer program product of claim 9, wherein the secondary

1
2 image is not transparent.

1 12.  The computer program product of claim 9, wherein the secondary -

2 image is smaller in size than the primary image.

1 13.  The computer program product of claim 9, further comprising

2 computer code for adjusting the position of the secoﬁd_arY image on the display.

-10-



1 11. The conputer program product of claim9, wherein the secondary 2
image is not transparent. 1 12. The conputer program product of claim?9,
wherein the secondary 2 inage is snaller in size than the primary inmge. 1
13. The conputer program product of claim9, further conprising 2 conputer
code for adjusting the position of the secondary imge on the display. -10
1 14. The conputer program product of claim9, further conprising 2
conputer code for: 3 altering the primary i nage such that naterial on the
docunent, 4 previously not part of the primary inmage, is visible'to the
user on the primary image; 5 and 6 automatically adjusting the secondary
image to the materiml viliekbapitsr préghmeradicestadhiprd, frathyr ¢omggsingl 15. The
conmput er program product . of claim214, further conprising 2 conputer code
for autonat? cafIRPHRBCPHyfrat erial in the secondary i mage, that was 6
previously,; but is no | engefkg the pMARNEmage SR tak inatedel qrthedsopmenge. 1 16.
The conputer program product of claim9, wherein the squndar .2 1 mage

[ ncl udes t e GRETIPEHORLFHE L e priFary ekl S U GHP Btse: CHC BRmE BRRY: ~ 2 a
menory unit,; 6,@& processor operatively connected to the menory unit; and 4
a display unit, 5 wherein the nenory unit includes a conputer pr% ram
product 6 &onprising: PuesHEttkRdiiste the seoondyy HRasg &t YS9y a

portion of _s @@Lﬁ&e&ﬁd&éﬁ%@@@f_on'ﬁhe di splay at a given nonent;

1 15.  The computer program product of claim 14, further comprising
2 computer code for automatically noting material in the secondary image, that was

3 previously, but is no longer viewable in the altered primary image.

1 16.  The computer program product of claim 9, wherein the secondary

2 image includes the entire document.

1 17.  Anelectronic device, comprising:

2 a memory unit;

3 4 processor operatively connected to the memory unit; and

4 ‘ a display unit,

5 wherein the memory unit includes a computer program product

6 comprising:
7 . computer code for providing a document, only a portion of
g8  which is viewable on the display af a given moment; _
G computer code for displaying the portion on the display as a
{0 primary irﬁage; _
& ' computer code for generating a secondary image, the secondary
12 image including the portion and additional material of the document not part of the
13 primary image;- and
14 : computer code for simultaneously displaying the secondary
15 i.mage and the primary image on the display when a user scrolls through the document

16 such that both the secondary image and the primary image are visible to the user.

-11-



s conputer code for displaying the portion on the display as a ao primary
i mge; 11 conputer code for generating a secondary inage, the secondary 12
i mge including the portion and additional material of the docunent not
part of the 13 primary inmage; and 14 conputer code for simultaneously

di spl aying the secondary 15 inmage and the primary inmage on the display when
a user scrolls through the docunent 16 such that both the secondary i nage
and the primary imge are visible to the user. 4 1 1 18. The electronic
device of claim 17, wherein the secondary inage is 2 transparent such that
material in the primary image, positioned below the secondary 3 inmge, is

at | east pV\Lti al ly d si bl o Qtr&{]@dmc?erofcﬂaniﬁ’i Theeighieaki@idas ithayd ge of
ma

claim17, erein the secondary i eils not 2 transparent., 1 20, The
el ect roni ¢ devirspatntchel tatipatendh ér BE primpey leeewa%w&a@& fhg secondary| | er i n

si ze than the g{gg 5th£¥€§uﬂ§m§ Epﬁme&gctronlc device of claim 17,
‘er

wherein the’ conp duet furt her conpri ses conputer code for

adj usting the position of t he secondary 3 image on the display. 9 22 The
el ectroni c device of%.cl éﬁhﬂe@tmmhé?‘é?ﬁrpft@?emdé’nﬁhﬁf@? ﬂﬁf’r*‘@&?"zﬁiﬁg i51ags Skt

t hit her cor’g)rléae% HQpputer code for: s altering the primary image such that
material on the 8cument 4 previously not part of the prinmary i mge, is

visible to the user on the lenary i mage 5 and 6 automatjcally adjusting
the secondary i nmage2Go tHee tl@rli’ﬁ?‘”%%fobﬁl@ 17whezein e SePORRBF5ES Far y

L;rggeémg 23,  Jhe.elegl tﬁé}ltﬁeﬂﬁ‘ﬁh‘&‘%m%ed ai m 22, wherein the conput er

1 21.  The electronic device of ¢claim 17, wherein the computer program

2 product further comprises computer code for adjusting the position of the secondary

3 image on the display.

1 22.  The electronic device of claim 17, wherein the comp{xter program

2  product further comprises computer code for:

3 altering the primery image such that material on the documept,
4 previously not part of the primary image, is visible to the user on the primary image;

5 and _ : ‘
6 automatically adjusting the secondary image to the material visible in

7 the altered primary image.

1 23. - The electronic device of claim 22, wherein the computer program
2 product further comprises computer code for automatically noting material in the

s secondary image that was previously, but is no longer, viewable in the altered primary

4 image.

1 24,  The electronic device of claim 17, wherein the secondary image

2  includes the entire document.

1 25. A module, comprising:
2 a memory unit; and
3 _ a processor operatively connected to the memory unit,

-12-



2 product further conprises conputer code for automatically noting materi al
in the a secondary i mage that was previously, but is no |longer, viewable in
the altered primary 4 image. 1 24. The el ectronic device of claim 17,
wherein the secondary image 2 includes the entire docunent. 9 25. A
nmodul e, conprising: 2 a nenory unit; and s a processor operatively
connected to the nenory unit. 12 4 wherein the nenory unit includes a
conmput er program product . 5 conprising: 6 conputer code for providing a
docunent, only a portion of 7 which is viewable, on a display at a given

moment; 8 conput er COdewflé}Ein%cjﬁH%xﬁ‘é{jy@ﬂitﬁr&ﬁl@@ﬁ'éélﬁﬁht&rj}rtﬁ Sn@raibay as a s
e 1or

primary inﬁge; 10 conputer co generating a secondary inage, the
secondary sllcommiping:ncl uding the portion and additional material of the

docunent, not part of ‘the 12 prinmrv. ic 4kdﬁggd$&m%ﬁﬂ&ﬁfﬁpﬁﬁgﬁm;Or
[

si mul t aneofisl y di spl ayi ng the $écondary e and the prinmary imge on
the display wagfthds viseablsomal displdytat egghen trvencdbicunent 15 such that both the

secondary image and the pri "c%héu{;:g?%ﬁa@{98%@%@‘1?3&%05Bﬁﬂ*&ﬁ"f?%ayjasae' .The

modul e of &l aim 25, wherein transpare 2 such that
material ig.tBemBfiifApY | mage, positioned bel ow the secondary inage, is at

3 least partially visible to the user.. 1 27. .The nmodul e. of I
wherei n tHeé secondary i mage OEPHET ©© f?rr%ﬁgtﬁg?%?‘l?9003&%@9&?}%’2&%%%5%%&
clai m 25, wheggid itN6disEaRMHIAIN ahdBaBridral sEwRtikiesr thendocument, not part of the

12- primary image; and

13 computer code for simultaneously displaying the secondary

14  image and the primary image on the display when a user scrolls through the document

45 such that both the secondary image and the primary image are visible to the user,

1 26.  The module of claim 25, wherein the secondary image is transparent
2 such that material in the primary image, positioned below the secondary image, is at

3 least partially visible to the user.

1 27.  The module of claim 25, wherein the secondary image is not

2  transparent.

1 28. The module of claim 25, threin the secondary image is smaller in

2  size than the prfmary image.

1 29.  The module of claim 25, wherein the computer program product

| 2  further comprises computer code for adjusting the position of the secondary image on

3  the display.

1 30. The module of claim 25, wherein the computer program product

2 further comprises computer code for:
3 ‘ altering the primary image such that material on the document,

4 previously not part of the primary image, is visible to the user on the primary image;

5 and
6 automatically adjusting the secondary image to the material visible in
7 the altered primary image.
13-



2 size than the primary image. 1 29. The nodul e of claim?25, wherein the
conput er program product 2 further conprises conputer code for adjusting
the position of the secondary image on 3 the display. 1 30. The nodul e of
cl aim 25, wherein the conputer program product 2 further conprises
conputer code for: 3 altering the primary i nage such that material on the
docunent, 4 previously not part of the primary inmage, is visible to the
user on the primary imge; 5 and 6 autonmatically adjusting the secondary
image to the material visible in 7 the altered primary image. -13 31. The
modul e of claim 30, wherein the conputer program product 2 further

conpri ses qomput ef 3 £oderhon AL 6HI0R), bikeBRth oK & pkdlrarh Brodiy Secondary
3- image.that was previously but 1s no longer viewablé in the altered
primary i nage furthéB@omyiises enaipiter cofe fot aitpmatEallyneting materd 1n BIeSpRPAASY | mage

I ncludes t r:a]-e iiﬁag%%ait%s gpe%lf'o%ﬂ'tbut i’slﬁ‘o1 longer viewable in the altered primary image.

1 32.  The module of claim 25, wherein the secondary image includes the

2 entire document.
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