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per son who
enhance the color contrast of these objects.

2. Background Art

Computers in the home have been a boon to many people, as computers allow
their owners to write letters, store recipes, calculate finances, keep a checkbook, and
communicate with other computer users. Computers in the workplace not only allow the
previously mentioned benefits, but also allow almost instant collaboration between

workers, fast file and data transfers, and real-time video conferencing.

While the use of computers has brought great benefits to many people, there are
still some problems associated with computer use for particular people. In particular,
some people have a hard time discerning text when the text is on a colored background.
This problem is exacerbated when the text, in addition to the colored background, is a
non-standard color. For many applications, any person who cannot determine text on a
particulér background may simply change the combination of colors for the text and the

background.

However, with today’s instantaneous collaboration, the color contrast between
text and its background is becoming more problematic. Many products, such as

workgroup collaboration programs (sometimes called “groupware™) and browser



parti cul ar background may sinply change the conbi nation of colors for the
t ext #and ¥he background. However, with today's instantaneous

col | aboration, the color contrast between text and its background is
becom ng nore praoblematic. Many products, such as workgroup col |l aboration
prograns (sonetines called "groupware") and browser

2 envi ronment's, allow the designer t@ select the color conbination of
t he background and ~ the text. |In this system a designer mght select,
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Addi ti onal }-esg,x 18181 or ed backgrounds or background i mages are becom ng
i ncreasi ngly popul ar. Background images, in particular, can nake t he
overlying text very hard to read, as the image can contain areas of col or
that distract TheSe color contrast problems are particularly egregious for web browsers

viewing web pages from the internet. Because the internet is essentially a very large
network of discrete computers, web page programmers Are free to choose any background
and text color combination that they desire. There are no “standard” background and text
combinations on the internet. Additionally, multicolored backgrounds or background
images are becoming increasingly popular. Background images, in particular, can make
the ovérlying text very hard to read, as the image can contain areas of color that distract
the eyes from the text, collide with the text, or blend with the text. Some internet users,
particularly those with visual impairments, have a hard time discerning text from the
staggering number of web pages that have some type of color contrast problem for these

users.

For users who experience problems with reading text-on certain web pages, or
who have troubles reading messages sent using collaboration or groupware tools, there
are some options. Some collaboration tools and internet browsers allow the user to
override the current background and/or text color. Additionally, some browsers will
simply replace all backgrounds and text colors to the user’s preferences by using a style
sheet. These settings allow a user to adapt the wide variety of web page color

combinations to something more suitable for the user.
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can arise. For exanple, sonme web pages have franes where the only

demar cat i oframbsare diffenermesin colos between the frames. Replacing each of these frame

background colors with a user preference color eliminates the demarcations between

frames.

The “style sheet” solution is also a limited solution to color contrast problems
because many web pages do not contain style sheets. By having a user select his or her
own style sheet, the browser can then use this style sheet to replace the style sheets of
web pages. Because few web pages use style sheets, the browser primarily changes the
text and background color combination. This change in color combination has its own

detriments, as discussed above.

Finally, these solutions tend to eviscerate any creative flair placed into the web
page by the web page designer, as these solutions simply replace the web page’s color

combinations with the user’s sole color combination.

Without a method and apparatus for automatically improving color contrast
between text and backgrounds, many users of computer systems will be frustrated in their
attempts to read text in certain text and background color combinations, and will continue

to experience text and/or background color changes that may actually make the text less
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current color combination is a problem color combination. The text can be any text
object (such as a hypertext link, bold text, underline text, groups of text etc.) and the
background can be any background object whose color can be determined (such as a solid
color, a button, a global interchange format file, etc.). Additionally, the color contrasf
adjuster can store multiple problem and preferred color combinations for each user. The
color contrast adjuster can replace a problem color combination with a preferred color
combination. Furthermore, the color contrast adjuster can provide example color
combinations to a user, allow the user to select a better color combination, and add this
preferred and problem combination to a user preferences. This allows the color contrast
adjuster to adapt to additional problem color combinations. The color contrast adjuster
can also provide the user with an indication of previous colors for objects whose color

has been changed. This option is useful if the user is to select an object based on the

color of the object.

Bécause the color contrast adjuster preferably changes color combinations-on a
background-by-background basis instead of changing all backgrounds to one color, there
should be less interference with the layout of web pages or other documents.
Additionally, the color contrast adjuster’s use of a user preferences gives a user more
control over the layout of web pages or other documents. This allows the user to

minimize the effect of the color contrast adjuster to the extent that the user wishes to



BRI EF SUMVARY OF | NVENTI ON The preferred enbodinents of the -
present Envention provide a color contrast adjuster that automatically

sel ects and applies a new col or conbination for text and background based
on the current color conmbination for the text and background, if the
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any text object (such as a hypertext link, bold text, underline text,
groups of text etc.) and the background can be any background object whose
col or can peied (such as a solid color, a button, a gl oba
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FIG. 1 is a computer system configured in accordance with a preferred

embodiment of the present invention;
FIG. 2 is an example of a web page being shown by browser;

FIGS. 3 and 4 are portions of a flow diagram for selecting and applying a color
combination for text and backgrounds in accordance with a preferred embodiment of the

present invention;

FIG. 5 is a flow diagram illustrating determining color in accordance with a

preferred embodiment of the present invention;

FIG. 6 is a portion of 2 web page that is used to illustrate a preferred method of

determining color in accordance with a preferred embodiment of the present invention;



5 -control this effect. = . ~ The foregoing and other features and
advant agés of the present invention will be apparent fromthe follow ng
nmore particul ar description of the various preferred enbodi nents of the
invention, as illustrated in the acconpanyi ng draw ngs.

BRI'EF DESCRI PTI ON OF DRAW NGS The preferred exenpl ary enbodi nents
of the present invention will hereinaftét be described in conjunction wth
t he appended draw ngs, wherein |ike designations denote |ike elenents, and:

FIG 1 is a conplg.erisay ekamiple 0N ug pderefices eliwtianesoridrict withprpeéferred d
enbodi nent of the present invention, FIG 2 is an exanple of a web
page bei ngeahedimeptofithopigeant invention;  F| GS. 3 and 4 are portions of a flow
di agram for selecting and applying a color conbination for text and
backgrounds in accordance with a preferred enbodi nent of the present

i nvention; FIG. 8 is an example of a changed color storage shown in accordance with a

preferred embodiment of the present invention; and

FIG. 9 is a flow diagram for selecting and adding a new preferred color

combination in accordance with a preferred embodiment of the preferred invention.

DETAILED DESCRIPTION OF INVENTION

The preferred embodiments of the present invention provide a color contrast
adjuster that automaﬁcaily selects and applies a color combination for text and
background objects based on the current color combination for the text and background
objects. Note that the term “color combination” refers to the combination of colors of a
background object and a text object. If the background is multicolored, one of the colors
of the background object and the color of the text object comprise the color combination.
The color contrast adjuster preferably compares the current color combination with a
multitude of problem color combinations stored in a user preferences. If the color
contrast édjuster finds a match between the current color combination and one of the
problem color combinations, the color contrast adjuster applies the preferred color
combination corresponding to the matched particular problem color combination.
Because of the incredible number of colors, a “match™ will generally be determined by
comparing a range of colors for each of the colors comprising each of the problem color

combinations with the one current color combination. The user preferably selects the



FIG 5is a flowdiagramillustrating determ ning color in accordance with

a preferred enbodi ment of the present invention; FIG 6 is a
portion of a web page that is used to illustrate a preferred nmethod of
determ ning color in accordance with a preferred enbodi nent of the present
I nventi on; 6

FIG 7 is an exanple of a user preferencés shown in accordance with a
preferred enbodi nent of the present invention; FIG 8 is an

exanpl e of ra%g&{?ﬁélﬁ@rg 5l c&&%f%%ﬁolﬁ@:ﬂ‘#gl& CoAbindti ?%ﬁou‘gh}iﬁgﬁg ;??ﬁéxﬁr red

enbodi nent o e present 1nvention; a ow di agram
for sel ect colgr comsbingtidng gndcoderwangies tirreferdt witllusnallydreprondedorif the calbeor dance
with a preferred enbodi ment of the preferred invention, .

contrast adjuster does not find a match, it leaves the color combination as is unless the

user indicates that this is a problem color combination. In the latter instance, the color

contrast adjuster can provide the user with example color combinations, allow the user to

select a preferred color combination, and save this new preferred color combination and

its corresponding problem color combination in user preferences.

Additionally, the color contrast adjuster preferably saves the name of the color
and the object’s location for objects whose colors have been changed. This allows the
color contrast adjuster to display the name of an object whose color has been changed.
This can be helpful in those situations when determination of the color is important for
some reason, such as if a web page asks a user to press the red continue button (whose

color is now white).

In general, there will be more than one text object on or surrounded by a
background. In this case, each text object will be compared with the background to
determine if there is a color contrast problem. If a color contrast problem is found, the
text and/or background colors are changed as per user preferences. If there are multiple
color problems between the plurality of text objects on a background and the background,
a default color combination can be used to prevent multiple changes in color
combinations. If the background is multicolored, the color contrast adjuster will
preferably determine, usually with a weighting calculation, the top few colors in the
multicolored background. The number of colors is preferably determined by user
preferences. Each of these colors is then compared against the text objects’ colors to
determine color contrast problems. If there is a multitude of color contrast problems, the

color contrast adjuster will usually use a default color combination to prevent multiple



DETAI LED DESCRI PTI ON OF | NVENTI ON The preferred enbodi nents of the
present ifhvention provide a color contrast adjuster that automatically
sel ects and applies a color conbination for text and background objects
based on the current color conbination for the text and background objects.
Note that the term"col or conbination" refers to the conbination of colors
of a background object and a text object.81f the background is

mul ti col ored, one of the colors of the background object and the col or of
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contrast adjuster finds a match between the current col or conbi nati on and
one of the problReferdog aowtoRKS.lae conpytet systeool Wrin@oeordanse withjapseferredippl i es
t he preferrg&) gpl or {?’Fnbi nati_on Qorres%)[?gidi ng to the matched %articul ar

pr obl em colSHIPOLERTH ALTIE BFESCARVETIURN 1512 S PIOEFSERR IOMPUIRE S0 OWEYSr s, a
"match" wil Qi L ' for
cach of 1 ndSERFEa ki B8 if shELRE Rt ARRAN 48 Bl BI08 fFnldhe T i
the one cuhnwitiosapply eqallyithady @mpuldt@ystad/ repirdlesy Godhetiss RGompute

7 range of colors for each color of a problemcolor conbination, although
initial prépstemisatemplicatedimutijusersompiiting dpparatusgrassinglevsst devacesiuch agigual |y
be provided. If .the color contrast _.adjuster do not,find a match, it
leaves. t he PEIPRH CEBRHICHa 1eR1a80T.  COMPBIEL SYSHE 100 el compaSeSARIDeSHY's | s a
pr obl em col _ ' ' [ - t

adj ust er cézé’p@%\gﬁéﬂ*gﬁg’sa!e@e% ﬁbgégﬁ%Ilgg’?&aaggﬁ?g;rﬁﬁrﬁgﬁngﬁ%?@g‘liq’g%v t he
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col or conbi nation and L .
system bus 160. Computer system 100 in this example is connected to another computer

185 through network 165. This computer 185 has a main memory 190 containing a web
page 195. Other portions of computer system 185 are not displayed for simplicity. Note
that various modifications, additions, or deletions may be made to computer system 100
illustrated in FIG. 1 within the scope of the pre;sent invention. For instance, another
network interface could be added that connects computer 100 to another network. FIG. |

is presented to simply illustrate some of the salient features of computer system 100.

Processor 110 of computer system 100 performs computation and control
functions of computer system 100, and comprises a suitable central processing unit
(CPU). Processor 110 may comprise a single integrated circuit, such as a microprocessor,
or may comprise any suitable number of integrated circuit devices and/or circuit boards
working in cooperation to accomplish the functions of a processor. Processor 110 may
also be any number of separate processors. Processor 110 suitably executes an operating
system 121 within main memory 120. Operating system 121 can be any operating system
able to run an application, such as Unix, Linux, 0S/2, WINDOWS CE, WINDOWS 95 or

98, etc. Operating system 121 controls the basic functions of computer system 100.



i ts" correspondi ng problem col or- conbi natign i'n user- preferences.
Addi t'i onal’l y, the color contrast adjuster preferably saves the nare of the
color and the object's |location for objects whose col ors have been changed.
This allows the color contrast adjuster to display the nanme of an object
whose col or has been changed. This can be hel pful in those situations when
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preferably determ ned by user preferences. Each of these colors is then

conpar ed agai nst the text objects' colors to determ ne col or contrast
problens. |f thePefersblpruiiingiwitickddeing@onirolied iyt spetating eytens21 ddeer col or

contrast adjuster will usually use a default col or conbination to prevent
mul tiple rowser 122, a color contrast adjuster 123, a user preferences 124, a web page $25, and a
changed color storage 126. Although the current invention is beneficial any time that
color contrast of text and background can be automatically adjusted, the current invention
probably has its best application in the area of web pages, as there are so no standards for
web pages. As such, the current invention will be discussed in regard to web pages

shown on a web browser, such as browser 122.

Browser 122 is currently displaying a web page 125, which is a local copy of web
page 195. Browser 122 received this copy of the web page from computer system 185,
which is a remote computer system. Color contrast adjuster 123 examines the web page
for text objects that are on top of or surrounded by a background object. Alternatively,
color contrast adjuster 123 examines web page 125 for a background object, then finds
text objects that are within the physical confines of the image of the background object.
Because the color contrast adjuster works with browser122, it is preferred that the color~ - -

contrast adjuster be a plug-in for the browser or be built into the browser.

When determining if there is a color contrast problem for color combinations of
text and background objects, the color contrast adjuster accesses user preferences 124.

User preferences 124 contains a multitude of problem color combinations and preferred



changes i'n col or conbinati ons. ' "Referring nowto FIG 1, a conputer
system 100 in accordance with a preferred enbodi nent of the present
invention is a single processor conputer system However, those skilled in
the art will appreciate that the nethods and apparatuses of the present

I nvention apply equally to any conputer system regardl ess of whether the
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circuit, sHultiflécentiabiGrehlERs batve@tn teRt ardEbackgromid aldoryws Un thedage oflinber of -
integrated circuit devices and/or circuit boards working in cooperation to

acconpl i shmultiplé conttastqmeblems,shpealereontnst adiugleneangesortito adgfpuliicaler be any
nunber of separate processors. Pracessor .sui t abl xecut.es.

operating §‘§)'E€"€ﬁ§“¥2@r cﬁﬁ@% OEEF{)P‘%?%‘?%W “fé%‘é%ﬁ?lﬁ d@g&rg%@%ﬂ? &4n be
any operating systemable to run an application, such as Unix, Linux, OS/ 2,

W NDOWN5S CE, W NDOAS 95 or 98, etc. Operating system 121 controls the basic
functions of coGhuiged celpsisteragd @6 is a location used to store objects whose colors have

changed, and some indication of the previous color. For instance, if a hypertext link has
been changed from red to black, color contrast adjuster 123 will store a reference to the
object (the hypertext link) and the name for the color (e.g., “red”). This allows the color
contrast adjuster to determine the location of the object and the previous color of the
object, so that the color contrast adjuster can inform the user of the previous color. A

preferred chahged color storage will be shown and described in reference to FIG. 8.

Although described FIG. 1 as being separate, color contrast adjuster 123, user
preferenc:es 124, and changed color storage 126 inay be combined into one program.

Additionally, each or all of these could be combined into web browser 122.

Auxiliary storage interface 140 of FIG. 1 allows computer 100 to store and
retrieve criteria from auxiliary storage devices, such as a magnetic disk (e.g., hard disks

or floppy diskettes) or optical storage devices (e.g., CD-ROM). One suitable storage



9 : Menory controller 130 is responsible for control signals to nove,
store, and retrieve requested data frommain nenory 120 and/or through
auxiliary storage interface 140 to processor 110. Wile, for the purposes
of expl anation, menory controller 130 is shown as a separate entity, those
skilled in the art understand that, in p{actice, portions of the function
provi ded by nmenory controller 130 nay ac hally reside in the circuitry
associated with processor 110, main nenory 120, and/or auxiliary storage

i nterface Hddce is a direct accéds sfoeagrideyice (DASDY 170. tAs showniia FKg s BASITRd by

operating system 121 are a br er 122, a col or ,contrast jadj ust.e 23, a
user pref emAESR fi"é’&’}’ déﬁi e b‘g‘\é\g‘ magread, programsAng é@@ ﬁE%‘F ?)ﬂo%éyocﬁ% Lga}z 6.

Al t hough the current invention is beneficial any tinme that col or contrast
of text and background can be automatically adjusted, the current invention

probably has it $ti@Eportiaplo otd thanwhile thé resér dnvehtiovelinsbagre@nd asll toreineear e so
no standards for web pages. As such, the current invention w ||

b
di scussed itabe)atgseribed in the lsomsaxfed aduldifunetional camputer syaem, theseeikillied i’g thewser
122. . 122 | t 1y . di spl ayi . b 25 which i
a local cop¥ “ﬂﬁr*\%%gf E?gtéatfgmg%{ag\eﬁg’é r°¥ ?‘flé’sr%ggté%‘%&g? \é’i%scag%geso%l?e??%e :Ngb o
f ' ' Col
page from gf’%{gg T%ﬁé%ﬁh%ﬁéduc‘(‘ﬂ!e&%rﬁﬁl &f hEHOhid GAMRE pRSent Mifleftidn CoOl OF

contrast a am'nes t webn page for text o | ects that are on

top of or %gplﬁ&lquﬁ@' reyaralelasfitye purtichlarttypcdf. sighkl iaring inediayo actudlbyr cacmynt r ast
adj uster 123 exam nes web page 125 for a background object, then finds text
obj ect's t haut hediswibusion. Exemplasef vgnal bensing meeliajpclpgerecordatle typempdia

back d ' . B t ' : »
195 1 0T st iny iR e i S Bha EFTROBE oSt fismbts Buck @751
browser or gt Puid dnaldpl@minkimiddEiBNABKs, including wireless communication links.

Terminal interface 150 is an interface that allows external devices, such as mice,
monitors, keyboards, etc. to be connected to client 100 and that allows human interface
with client 100. Although shown as one block, those skilled in the art will realize that

many different components may actually make up terminal interface 150.

Network interface 163 is an interface that allows access to web pages and allows
collaboration between computers and their users. This interface could be any computer
network known to those skilled in the art, using any communications protocol known to
those skilled in the art. In general, network interface 163 will be used to access web

pages over the internet or in an intranet.

Turning now to FIG. 2, an example web page 125, as displayed by browser 122
and indicated to the user as browser interface 200, is shown. Example browser interface
200 comprises an auto-contrast button 220, an example address 230 that indicates the

current internet uniform resource location (URL), and a web page 125. For simplicity,



When determning if there is a color contrast problemfaor color
combi nat fons of text and backgraqund objects, the color contrast adjuster
accesses user preferences 124. User preferences 124 contains a nultitude of
probl em col or conbi nati ons and preferred

10° color conbinations (both not shown in FIG 1). It is preferred that
there be one preferred col or conbinatioﬁafor each probl em col or
conbination. A preferred user preferences is explained in nore detail with

reference g Bldses fot shWMan§ AT thcstherdinEntsuf and2malbrpRscesutlhas ethiér ent  col or
conbi nati on of the text and background objects being exam ned with problem

col or conbbuttns ontwolbars, stetus prdidaters,rete sAutpAontrdst huttant 220 allews aysar to tahle

preferred col of conbi nati on correspondin t he.current col or conbination

i s sel ect e@‘e {Of Rentras| ahustes that g% fr gﬁﬁ\ﬁ f‘gf&b‘feﬁ‘l & “(t}(?P(?F st opshe Ut er

t hen appl i I : | ' | colors
PP ﬁrgt; é{iged Sﬁle%gfof ??rgféépz{dg)f(s%éﬁaatﬂb% the JSﬁlt tB%El@cﬁﬁ@pr@HieH ®s:

i n the bac or nmu J ects on the background, nultiple

contrast pggibigifonliicepbhations; amhstobidekie assrdvitnadditionalocstor combirationsase of
mul tiple contrast problens, the color contrast adjuster can resort to a
def aul t cofosthequoblemaolasisombinatien hAftenthe bsst selectup Betiss SRIGT enmbination, thig g

explained in nore detail latef. . . Changed color stor |s a
| ocati on ug%P‘ECSC‘Eﬂg&PE’IGBTE‘&Péowg?éC‘F&|‘ﬁ?rsp vgc%’shé[ﬁlagg{o-cgﬁggsé éﬁgod

i ndi cation | : I ' is difcusseR Y fiotedekail innk has

been chang%rgftpég(?nogée@\ﬁjtagﬁrgﬁ?r%sglggetgg}%t@ggtﬁlsa(gfcgsteer 123 w IlI store a
reference teferbfte toPFIG@. (the hypertext |ink) and the nanme for the col or

(e.g., "red"). This allows the color contrast adjuster to determ ne the
| ocation of the object and the previous color of the object, so that the

preferred changlifbdarol2SRbmile P L R Ro R oL e 1o

FIG 8. Background 240 has a centered foreground text object 245. The present invention is
applicable to any text object on a background. The term “text object” is meant to
encompass any text (including foreign language text) that can be colored, such as
hypertext links, bold text, blinking text, italicized text, etc. As those skilled in the art
know, many of these text objects can be grouped. For instance, HTML supports
paragraphs wherein the text in a paragraph may be colored. The term “text object” is also
meant to encompass groups of text. The term “background object” is meant to
encompass any non-text object that can color a portion of a browser’s view window.
Background objects, generally, will be global interchange format (GIF) files, joint
photograph expert group (JPEG) files, general hypertext solid backgrounds, table

backgrounds, buttons, etc.

In FIG. 2, there is a background object 240 that is a table background. On this
background is a centered text object 245. This is one centered text paragraph, with new
line operators that separate the lines. Within this text object are two other text objects, a

hyperlink 250 and an italicized portion 241. Even though these objects are part of one



Al t hough descri-bed FIG 1 as ‘being separate, color contrast adjuster 123,
user: prefierences 124, and changed col or storage 126 may be conbined into
one program Additionally, each or all of these could be conbined into web
browser 122. Auxiliary storage interface 140 of FIG 1 allows
conmputer 100 to store and retrieve criteria fromauxiliary storage devices,
such as a nagnetic disk (e.g., hard di skd3or fl oppy diskettes) or optical
storage devices (e.g., CD-ROM. One suitable storage device is a

di rect acchpmnehQaptaphcites Wikl PREDIbIY 56 tredied adi@phatcbbidctSias theyRABRack7O nay

be a floppy di sk drivé which nay read prograns and data from a fl oppy disk
180. be assighed scmlnt)dBad(gtomd ohptte’ZGBhaa Gl fileethatis belhvindseforegromnght | on has

b d wll cont
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the mechanig oG F e RS S BhleotolNE Bbied258'i€a 6 fd BbjeRGorExgRmlibut ed as
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a program n-a-vari et , and t e ‘present 1 nvention

appl i es eqogd layd beesHs 268 a8d 265, tﬂm«mm and 265 dry umsavss gwlatrotmbobjegs medi a
to actually Carry out the distribution. Exanples of signal bearing nedia

i ncl ude reﬁmrtdﬂﬁ?éar_n@/w,mdetawsbrch as floppy disks (e.g., disk 180) and CD
ROVS, and transmi ssion type nedia such as digital and anal og conmunication
| i nks, including wireless comunication |inks.

Turning now to FIG. 7, FIG. 7 contains a portion of a preferred user preferences.
User preferences 124 has a plurality of problem color combinations 610 and preferred
color combinations 605. In addition, there is also a default set of color combinations 607
that indicate preferred default colors for background and text objects. The default set of
color combinations could be used at all times, should the user request this, but generally
will be used when there are multiple background changes due to multiple problem color
combinations between text objects and a current background object. This will be

described in more detail below.

Each problem color configuration comprises a background object color 615 and a
text object color 620. Similarly, each preferred color configuration comprises a
background object color 625 and a text object color 630. There are a number of example
color combination entries 635 through 670 that each comprise a problem color
combination 610 and a preferred color combination 605. Each named background object
color 615 Has three numbers for the amount of red, green, and blue that make the color.
These numbers describe this color in a format well known to those skilled in the art.
Each number can vary from zero to 255 (zero to FF in hexadecimal). These numbers
correspond to the output that drives each of the colors in a standard computer monitor. In
HTML, these numbers are generally grouped together as a six digit hexadecimal number.

For instance, 000000 indicates the color black, while FFFFFF indicates the color white.



Termnal interface 150 is an interface that all ows external devices, such
as nice, honitors, keyboards, etc. to be connected to client 100 and t hat
all ows human interface with client 100. Although shown as one bl ock, those
skilled in the art will realize that many different conponents may actually
make up termnal interface 150. Network interface 163 is an
interface that allows access to web page$4and al |l ows col | aborati on between
conputers and their users. This interface could be any conputer network
known to those WBking ltidsisystent, hieraate,oves16ugiltioy caloneambinaionn rBeqauset afthe  known
to those skilled in the arf. .In general, network interface 163 wll be used
to access tb‘kg‘éf@w&?mﬁ’mﬁ?%@ﬁiﬁ‘&w@ﬂ £ human ey vigweeolors, each Tur ni ng

to FI 122 and
o cat e Pk SRR BT W UEnchdRingdE o SRARLAY SRR RREL, 070 Slcer
interface g8Rbiasions Itmare%nnnatteao@gmbrbeﬁo@eatxﬁ@agaﬁed &dlor Fipistaneddr ess 230

that indicates the <current internet uniformresource |ocation (UI-J{L) and a
web page 1edlor ¢embisdtioplenty 649 is named “darker-blue.” In this example, there are three

12 FIG 2 does not show many ot s of a nor br owser,
such as ot FRIPTSHRAL AR RAmEar et“SBglbert? Caﬁ‘fdat‘gg(q ﬂﬂeca é %W@fs@rem 8 IQWRET ast
button 220 I r hast t..pe or she
has o pr bl aorEl 2B gRf! 136bIE s b3S BRefl arlADTUAR, 50136540 108
contrast agpiigread. Inhpefieral, treyeswillte: M6 mbR coRretit ﬁhﬁtolf&aabbmmé ﬁkimed
background object colors. Only some example colors are shown in user preferences 124

to make the size of the table manageable.

Each background object color 635 through 670 preferably contains not only the
name and red, green, and blue color indication, but also a red, green, and blue change
indication. Each change indication corresponds to the maximum amount the red, green
and/or blue can change without changing the named color. The change indication
essentially allows a range of colors that are grouped into one named color. For instance,
in background object color 615 of color combination entry 635, the color can change
from 140 red, 140 green, and 107 blue to 160 red, 160 green, and 117 blue and still fall
under the named color, “yellow-green.” Note that values below zero or above 255 are
limited by these numbers. For example, in the uppermost entry in background object
color 615 of color combination entry 640, the color can change from zero red, zero green,
and 136 blue to 50 red, 50 green, and 176 blue. Negative numbers or numibers above 255
are not defined and should not be used. When using hexadecimal, the numbers for red,

green, and blue are to be treated as positive numbers.

For a named background object color, there will generally be at least one and

perhaps many problem text colors. For instance, in color combination entry 635, there



conbi nati on or conbi nati ons, and provides the user with additional col or
conbi*nati dns for the problen1co|or conbi nation. After the user selects a
better color conmbination, this new preferred color conbination is stored in
user preferences. The auto-contrast button and the col or contrast
adjuster's response to the button is discussed in nore detail in reference
to FIG 9. Web page 125 conprisel a plurality of background and
foreground objects. Background 240 has a centered foreground text object
245. The DPraaseRy tekiBhfatd 620 that RAR! 4 CARY Bnlridt ?Fb‘blénﬁﬁ%ﬂc@hbﬁ%n&’ﬂla& The
background. The term "text object” iIs neant (o enconpass any text

(i ncl uding mmremyhmhmxgofaggbllbm(gr):ertMRgmmmh&la:dﬂrlmréxthe textabjeasishay per t ext

i nks, bold text bI|nk| text, .italjcized text, etc. As those skilled in
the art knd¥pblemey OBFOIPPF%@& eS!{mlé'B}’:ébQ %ol@remwag%eﬁweﬂ%gremst ance, HTM

supports i [ d. The
tepgq 't oxt VR AR e ARk Yok 36k 151 k1 B AR B 1 BsPO4 Bty T
"backgrou n%@mﬁp&bmem&om%aﬁabh@nmm&% biRbaBiRodPdnd ARjeREW-grékltean
color a portion of a browser's view wi ndow. Background objects, generally,

will be gl @[b;adct jand edaﬂkanabﬂae baokgedund @hd-h rddi textobjecoi Maote ﬂman;gaﬁthhtm«qoert
group (JPEGQ ypertext solid backgrounds,. table backgrounds,
but t ons, et"é’brs imd for gacig jest Wﬁéﬁg apegnierehangeabls and indisatethe 90l6T t hat i s
a tabl e bacdg g‘u@ ”01 this background Is a centered text object 245. This
IS one centere ext paragraph, -with new line operators that separate the
lines. Wthin this text object are two other text objects, a hyperlink 250

and an italicized portion 241. Even though these objects aredpart of one
For each of these problem color combinations 610, there is a preferred color

combination 605. For the problem color combination of a yellow green background
object and black text object (as indicated by entry 635), there is a preferred color
combination of a light gray background object 625 and a black text object 630. Note that,
in the example of FIG. 7, a blank field in either background object color 625 or text
object color 630 indicates that background object color 615 or the text color 620,
respectively, is the color for that object. Altematively, if the background or text will not
change between the problem and the preferred color combinations, the background or text
color could be copied into the preferred color combinations. For instance, in entry 635,
the text object color 620 of black could be copied into the preferred text object color 630

as “black.”

F;)r the problem color combination of a darker-blue background object 615 and a
yellow-green text object 620 (as indicated by entry 640), the user has indicated that he or
she prefers a light gray background object 625 and a black text object 630. When the
color contrast adjuster encounters a color combination of a darker-blue background with a
yelow-green text object, the color contrast adjuster will apply the preferred color

combination of light gray and black by changing the color of the background object to



13 hypertext paragraph, they will preferably be treated as separate .
obj ects as they can each be assigned a col or. Background object ‘263 is a

G F file that is behind a foreground object 256. Background object 260 al so
i s behind foreground object 256 and is a G F file simlar to A F file 263.
Foreground obj ect 256 is a background object for text 280 and 287, and
buttons 264 and 265. Buttons 264 and 265i@re thensel ves background objects
for text 275 and 285, respectively. Turning nowto FIG 7, FIG 7
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conbi nat i opgew05. In addition, there is also a default set of color
conbi nati ons 607 that indicate preferred default col ors for background and
text objects. The default set of color conbinations could be used at all

times, should the user r est thjs, hut. generall i 11 be use en there
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Simlarly, each preferred color configuration conprises a background obj ect

col or 625 gmeh,and blue colof indicationsfor ©300bjert eolersH20 and A3hens baskgreingdpl e col or
conmbi nati on.entrje 35 . throu 670, t ha ach conpris r.ohl em col or
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i ndi cat es {HfraSldRisteMiduld be able to find any color in text object colors 620 and 630 and
background object color 625 in background object color 615. If a color exists in text
object colors 620 and 630 and background object color 625 but not in background object
color 615, then this color could be added as an entry in the user preferences table with a
background object color 615 as the missing color. If there is a blank text object color 620
corresponding to the newly added, previously missing color, then the color contrast
adjuster would know that this background object color 615 is there merely to “hold”™ the
color. Alternatively, text object colors 620 and 630 and background object color 625

could be extended to keep the red, green, and blue indications for their colors.

Default color combinations 607 are a set of color combinations used when the
color contrast adjuster cannot determine a suitable color combination for the variety of
text objects on a background object. This will be described below. Default color
combinations comprise a default background color (light gray in this example), and

multiple text object colors, one for each of the variety of text objects. In the example of



14 .. Using thi's system there are over 16 mllion col or conbinations.
Because df the nultitude of color combinations and the way the hunman eye
views col ors, each background object color 615 will generally have a

mul titude of different nunber conbinations that are simlar enough to be
grouped into a naned color. For instance, color conbination entry 640 is
named "darker-blue." In this exanple, thé}e are three colors that are
simlar enough to be called "darker-blue." These colors are the foll ow ng:

zero red, PRyOY ﬂarxeQﬂawsﬁe"zﬁuhdsumne'afhmc@d»k&éxtga@ﬂmhcaad afelt@xtbijeets thachr&0 1 ed,

50 bl ue, and 205 gr een. 0g@rneral there will be many nore colors that f|t
i nt o each given oflotstfer qfdzméti: @hg\bmhm&ﬁWe(Anmmt@bﬁa opn b BVEB REAPY e
colors are shown es. 12 o make the size of the table
manageabl e.may eadéer&t Eﬁé\ﬁﬁ‘g %‘085}%%& col or 635 through 670

preferably contains not only the name and red, green, and bl ue col or
I ndi cation, but also a red, green, and bl ue change I ndi cation. Each change

i ndi cation corr gapaifseriof cdlbecombinatiomentties 635 thhagh@d) will ikelydaaduwh bl ue can
change wi t hout changi ng the naned col or. The change indication essentially

al lows a r higher han telesarsplesisowar &hg monpecior qebiRAten RBFEY IS . For

I nstance, in backgropund ct.cal.or 615 o ol 635,

t he col or bﬁ?lfg aﬁ egtrc(gﬁ}r%ilef finey the.cp ré?sgé.lﬁ Xﬁ{%bjgmfi%h@ t:ﬁ&xggtgixr&ed 160
green, andg WR dR\BerS bd ddmd ket Mﬂ%{béilﬁeMﬁféaﬁﬂh&ﬂmg"eé%b&wsgﬂﬁen "
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exanpl e, i additien, bpemisenhs presertinyventiohmak havelitsdestmpplitation farth@epeople col or
conmbi nation entry 640, the color can chan e fromzero_red, zerp, qreen, and
136 bl ue t shehayesymesGsugh weppirment; itny prefaried thatgheasex preferrmges ke g &rrber s
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people having certain visual impairments.

For instance, those people who are colorblind may find the current invention very
helpfﬁl. Because the invention is applicable to these groups of people, it is recommended
that the initial user preferences have a multitude of problem color combinations and
preferred color combinations for this group. The color contrast adjuster, during initial set
up and screening, could ask the user for their type of colorblindness. The color contrast
adjuster could then select the appropriate color combination entries in the initial version
of the user preferences that are applicable to this type of colorblindness. For example,
people who have a red-green deficiency type of colorblindness, the most common type,
can have trouble distinguishing between red and green. A group of these people can be
tested with certain problem color combinations and a determination made for the best
preferred color combinations for these problem color combinations. These color
combination entries can be placed into the initial user preferences and marked as being
for red-green deficient colorblindness. Additionally, people with a less common type of

colorblindness cannot distinguish blues or yetlows. They also may not be able to



For a named background object color, there will generally be at |east one
and :per haps many problemtext colors. For instance, in color conbination
entry 635, there 15
are two text objects 620 that create a color contrast problem darker-blue
and bl ack. The col or conbination of a yell ow green background and a
darker-blue text object is a problem col 88 conbination. Similarly, the

col or conbination of a yell ow green background and a bl ack text object is a
pr (r)rg! emt podiatngatygbil\rkw&drg igreeh or robdgnizetdolet. t A& gromp af peaphohgyingthistyreodior

conmbi nations: a darker-blue background and a yell oy gr.een t.ext object; and
a flar kelr - mqygb?e@wg%b Qﬂ%bee?ﬁﬂe‘hwﬁgﬁe‘f%&i’mé%%‘&%‘?r %iﬁg%f‘ﬂ%% and@, of !the three
colors lis .or. backgr.o ' et ABUER and

i ndi cate t%ze%‘l’%’r‘m'"bég lg%r;{ﬂ%‘)%g{_):%fetneﬁ%ﬁf C(ﬁ'lé—lgfl&{eoglcs: E&()t?éstg Eese p?{))lgT em col or
combi nat | %}ﬁﬁ&ion_s.hﬁ&e kSloRcdthithfTonedtrize ket besladediatbitkyinfidbuseFor t he

probl em col or conbination of a yell ow green background object and bl ack
text obj ecpreferencesatidandrket! dsbeingtfoy “B@sgreen tsfisienscodorplindneds ed col or

conbi nation of a |light gray background object 625 and a bl ack text object
SSOk Notedthg_t, in the exanple of FIG 7, a blank field in either

ackground obje [ ' . bl 3 t
background obj e@tt;@‘gt#\%!y,g‘% %uk% ﬁ%&g@&g@g&g%@?@gﬂ@%ﬁglésglédélago:i he
col or for ghadusabligfl anofalies. MHtid coeledt user préfoenbadk hren selectat basedon thiel | not
change between the problem and the preferred color conbjnations, the
backgr ounduser’s selgttiopaif treircdsyatiinpainmspt. Regardless phlow therinitiakuperprefsrences

conbi nati ons. For instance, in entr. 3 . .
is selected, once the user pretgrences i se?ec?dd, this user preferences is then used for the

particular user who chose it.

Thus, it is preferred that multiple groups of people having certain visual
impairments be tested and the results entered into one large or several small user
preferences so that the initial user preferences will contain sets of recommended color
combination entries for these tested groups. Additionally, it is preferred that the user be
tested for visual impairments during initial installation or set up of the color contrast
adjuster so that the color contrast adjuster can then choose the best set of recommended
color combinations for this user. Visual impairment tests are well known to those skilled

in the art.

Even if there are no entries in an initial user preferences, because the user
preferences is extensible, the user will be given ample opportunity to add his or her
problem color combinations and preferred color combinations into user preferences. One
preferred manner of adding additional user-chosen color combination entries into user

preferences is shown with reference to FIG. 9.



the text object color 620 of bl-ack could be copied into the preferred text
obj ect color 630 as "black." For the problem col or conbi nati on of
a darker-blue background object 615 and a yell owgreen text object 620 (as
i ndicated by entry 640), the user has indicated that he or she prefers a

| i ght gray background object 625 and a bl ack text object 630. Wen the

col or contrast adjuster encounters a col o9 conbi nati on of a darker-bl ue
background with a yell ow green text object, the col or contrast adjuster

Wil apply the I@I"u‘?ﬁiﬁg Bﬁﬂ t&gt(ﬁf{ 2°9akd @ﬂ'{)&&aﬂioﬂfto FI@M, FiGSYs 4l BlR%sndih
changi ng the color of the background object to

16 |ight gosionsoflapreferted methaf 3G0nsed By the@bloe eontiast ddjuseds to ddermihscaldscussed
in nore detail bel ow The nanes of the colors in the entries in
the user prcentgastproblemg, salecta peaferradycolns combinatian: andenply theweaferred qoler user can
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col or 625, "asS there should be colors in“background object color 615 that
can cor r espgold comtrashehangdsanzleito pteeiously lvjenet weblpagess, Sivfatethel cél8Hcadst
background qgbj ect col or 625. Faor instance, text object color 620 in entry
635 of " dardiistepould peforn method 300 op aewgyeumgesIM®BCct col or 615 of entry
640. Simlarly, text object color 620 of black (in entry 635) is entered in
background object color 615 of entry 670. Thus, the color

Method 300 starts when a background object is selected in step 305. Methods for

selecting background objects on web pages are known to those skilled in the art. In
general, the background and locations for tables, the web page itself, or frames are written
- in hypertext markup language (HTML) and can easily be found. Names and locations of
background images (such as GIF or JPEG images) can likewise be found through HTML,
javascript, the JAVA programming language, and the like. The browser knows where
and hov'v to place backgrouﬁds and text, and the rules for placement and location may be
used to determine the location of background and text objects. Once located, these
objects may be selected. Any method that allows background objects to be chosen or
selected may be used herein. For instance, in patent 5,377,314, entitled “Method and
System for Selective Display of Overlapping Graphic Objects in a Data Processing

System,” by Bates, et al., overlapping graphics objects may be individually selected.

If desired, step 305 may also include determining how many background objects
there are. Alternatively, the file being shown on interface 200 by browser 122 can be
searched until all background objects have been selected singly. Additionally, this step
could include waiting until the entire HTML page has loaded, then organizing, in tabular
format, each of the background objects and each foreground object that corresponds to

each background object. Step 305 would then begin when one of the background entries



contrast adjuster should be able to find any color in text object colors
620 :and 630 and background object color 625 in background object color 615.
If a color exists in text object colors 620 and 630 and background obj ect
col or 625 but not in background object color 615, then this color could be
added as an entry in the user preferences table with a background obj ect
color 615 as the missing color. If there20s a blank text object color 620
corresponding to the newly added, previously mssing color, then the col or
contr ast ' . ' Yol ¢o R is there
merely t oaﬂﬁg‘?%ﬁfetl%ga%:cg?% ?Qégﬂfdtl]%% ﬁg <|Sv§/ 8Fy, t ES%H%B%%?&% gﬁ(gélggé uél g(])ml:’l gnd 630
and backgr fuepeodil ddjdetsc whatis Grforeatisdndd backgr@ind @bjetts ahdfpegrivnd abfectgr een,
and blue indications for their colors. Default col or conbinations
607 are a aeseledtedsuchithat dheiri aokaricombinatiens oan &n cemparedwish peablam gelor adj ust er

cannot determ.ne.a syitable color .c | nat i f vari et f t

obj ects on®CRYRAOREo eB‘BFé’EF’FW?@’%&W“@Sé’?EF#‘% 3’8?%#&%&%3% col or
conbi nat i 0QS.+; .gﬁ‘ﬁm ult background color (light gray in this

exanpl e), %%Hﬁgugﬁﬁl p eatogﬁetteobj ect colors, one for each of the variety of

text objects. In the exanple of

17 FIG 7, text, unvisited links, visited |links, bold text, an_dn%r';al iC
text are text oMjethod300 inrefrablyperfonmedpn e bagkgrouadbyhackerendbagisnif nat i ons

607. Any text object that .be , gi | | t
ool or ConbANERVOHE G packersitd if SeléedThe orkBrofha F¥erd e Bniffled PrtBlel |
635 thr Oug&g‘g&ng, 144 ddlor! dolifbinaribss mﬁ@tegis SHjédts ARk bud ARt emiatdMd  The

nor e col or ' i

ination entries used o
examined to see if there are any problem color combinations, and new color combinations

are selected and applied to problem color combinations. The reason for the preferred
background-by-background color combination determinations is that there may be
multiple text objects having different colors and/or the background could have more than
one color. Because of this, there may be multiple color combination problems. For
instance, if there aré two text objects (<'>ne black and one red) on a dark green background,
each of these color combinations (black text on the dark green background and red text on
a dark green background) could be problem color combinations. For the first color
combination, the color contrast adjuster may select and apply a color combination of
black text on a grey background. For the second color combination (which is now red
text on a grey background), the color contrast adjuster may select and apply a color
combination of red text on a black background. The first color combination that was
originally black text on a dark green background is now black text on a black
background. The color contrast adjuster will determine this problem color coml?ination
and compensate for this, generally by changing all text objects and background objects to

default color combinations.

Performing method 300 on a background-by-background basis makes poor color



background object colors, the finer the.color resolution will be. However,
this is highly dependent on the user, ‘as some users will not be able to

di scern fine changes in colors. In addition, because the present invention
may have its best application for those people who have sone vi sual
inmpairment, it is preferred that the user_preferences be initially filled
with a nultitude of color combination ent?ies that are tested for

fa f ot LT e are
st ance eoaERTug AT AR IR ABREBE] bl bR Mo b TRRE TR ed, method, ™"
very hel pf gbg c R4 8L p&frhRd ioﬁ‘é%fehﬁ)ﬂndl Sbje&itabis.aBhdh foregtdias objettwentl ef

people, it is reconrended that the initial user preferences have a
mul tit ude oémparedhgainst ik backgmmibi nbjectoarsl the dppropriate cador eontbination atlested i ons

for this group. The color contrast adjuster, during ipitial. set and
screeni ng, a’é‘gﬂﬂﬁﬁleﬁsfga’i‘:ﬁ@“ﬁﬁgﬁ 2T AT r,toteg;f}geg{atggqq'd:p&rpﬂa galions col or
contrast agj | ToTlelg | nmbi nati on
entries i nge{sﬁgtfﬁ%h %géﬂgéﬁgﬁgﬁ&éﬁ%%ﬂfgﬂﬁg er 6‘?@?%@%%%@@%&? &)'ar e applicable
to this type of colorblindness. For exanple, people who have a red-green

deficiency type of colorblindness, the nmpst common type, can have trouble
di sti ngui shi ng besterddd ofdtdGadthecalencontragadinstenzerohhis eolpeegmbindtion be t est ed

with certain probl.em colqr conbi nati.ons, and, .a det ) nat i on.nmade,,f th
best pr o cFHEge SiGono iien it pe TuBRE BT Eh B S B Stk BT R e e
These col o | ' ) s ' WoTk N :

o ef or encolHAREHd e eI bR AL ot MG HeTpRr betfrab sy mIEL
Addi ti onal thangp €eidoforWoinbinatibe sStexiitidbackgrmmdahore dhanrdaké. n"mpegentannot

di stinguish blues or yellows. They al so nmay not be able to

18 di st i npessiitic poarsombinatignseafiselopted audenmligd celprrasmbinatiogs, dhgraler eabptte

having thi zsldj'{gtgreke%];)s a background change indication. The background change indication
indicates how many times the color contrast adjuster has changed backgrounds due to
problem color combinations. If the color contrast adjuster changes the current

: background a certain number of times (two times is preferred in method 300), then the
color contrast adjuster preferably changes all text objects and the background to default

- color combinations. In step 306 of FIG. 3, the background change indication is zeroed so
that the color contrast adjuster can keep the number of background color changes on a
background-by-background basis. If desired, instead of a background change indication,
the color contrast adjuster can keep a color combination or text change indication, so that

default colors are used if color combinations or text colors change a certain number of

times.

In step 307 of FIG. 3, the background object’s color is determined. The method
used to determine the color is based on the background. If the background is a table,
button, or web page background, for instance, the background’s color may be determined

by accessing the web page that is written in HTML. If the background is a GIF or JPEG



col orbli.ndness could be tested with certain problem col or conbi nati ons and
a determination nade for the best preferred color conbinations for these
probl em col or conbi nati ons. These col or conbi nation entries can be pl aced
into the initial user preferences and marked as being for "bl ue-green”
deficient col orblindness. Alternatively, there could be multiple
initial user preferences that are design®l for particul ar visual anonal i es.
The correct user preferences is then sel ected based on the user's sel ection

of their visugl inpair rdl ess f how t he | ef erences
i's sel ect ehfe @ﬁeé@eﬂ@ t‘%’?%%:l?f’@ﬁﬁeég gdg%pgiﬁeglae l‘#ﬁs use Eoﬁi?lgferences
I's then us eét‘?fsel#’ Kkﬁe B bt ﬁ‘ﬁ@ﬁle?'éﬁf beMtessbPRRletdrmine the color of iddividuali t 1S
preferred e groups peopl e having certain visual inpairnments
be tested pisrdlstuiilﬁxertﬁskgrbtmdmig@t,exppﬂmatmncmegx‘amn@e Ix&rf@esr@s%ls) magnbe usgder
preferences so that the initjial user prefgr nces wl |l |ir;tal nseths of

r ecommendety detgrminecanabiess’s colar.dhg welpbropger'y gntc&r?%‘a%
Addl t i onal | é/ﬂamlpﬁble cﬁ eg({’: r&ﬂ’é{&f&%&ﬁlﬂﬁﬂﬁﬁgh 1?%0&&@ ﬁ) f[é?lrl'lm\él C%Hﬁ'é the

I mpai rrrentg 'on or se e col or cont r ast

adj ust er sgyhic] oﬁtﬂ@oﬁj@ét% tROftiden Fhustlist bt Bétemidified. MEeschaates éthe best set
of recommended col or conbinations for this user. Visual inpairnent tests
are wel | kdetermihingtthoedors] objeets andiof locatingt an object on the sc@mearemelltlwem Iare no

entries in an initial_user nces, e h ser {?er ences |s
ext ensi bl etheare Qpedprelgired mstho § t%‘%gg‘ﬁ ﬁ’fﬂ ?S‘}c B2
probl em col e%g 'v@fﬁt 9855 2018y, Qf ck%gu&@b&f 1391%@& B?ékg%d WithQ user

preferenceg B Ed” manner itiona ser-chosen col or
conbi nat i OgelRjw-pteds cbldk.0 user pref er ences is showmn with reference to FIG
9. _

In step 311, the color contrast adjuster makes a determination as to the status of
the current color combinations. If the color contrast adjuster has not examined all of the
foreground objects (step 311 = no), then the color contrast adj_uster selects a foreground
object. To select a text object, the HTML file may be searched at one time to retrieve all
text objects and their locations. Alternatively, the HTML file may be accessed each time
step 311 is performed and a determination made as to which foreground objects for the

current background have not been examined.

If the foreground object is not a text object (step 312 of FIG. 3 = no), then steps
310 and 311 of FIG. 3 are performed again. If foreground object is a text object (step 312
of FIG. 3 = yes), the next steps in the method are performed. In the example of FIG. 2,
there are three foreground objects on background object 240: text 245, link 250 and
italics 241. Each of these is a different color. At this time, assume that the color contrast
adjuster selects text 245. In step 320, the color contrast adjuster determines the text
object’s color. The color of text objects is primarily determined by accessing the HTML

file of the web page, as is well known in the art. Additionally, if the current invention is



19 Turning nowto FIGS. 2, 3 and 4 in addition to FIG 7, FIGS. 3
and -4 each contain portions of a preferred nmethod 300 used by the col or
contrast adjuster to determ ne col or contrast problens, select a preferred
col or conbi nation, and apply the preferred col or combination. This nethod
I's perfornmed by the color contrast adjuster whenever a web page is | oaded
by browser 122. Alternatively, the colonscontrast adjuster can store the
col or contrast changes nade to previously viewed web pages, so that the
color contrast .adjuster woul d perfagrm net hod 300 op new web pages.only.

Met hod 300 ?‘E“é’rd’?@%?é" TOWEL 10 Bﬁﬁg‘@ﬁf’ﬁxtbei%e‘gt8ld§{?ff8@°idhe EFSERO80E0T et hods
for selectiy CH MR GH51s Qend B iR Tk EmlaP G Ektdnibled1AmRup ki | 1 ed i n
the art. Inxﬁgggégfﬁl? t he background angnﬁocat? ons for tables, thel§V\/eb page

itsel f, or iangamgs Kiethods éxistdor usingtheerstamdardsby datgrmlimgxisged badkgdoyndnd can
easily be found. Nanes and | ocations of background images (such as G F or
JPEG i nagessolaranin stepsdfOns FiG. 3, dmeplenroatras adimser aqcais&tgklﬂﬁ, leder webya
progranmm ng | anpgua and the |ik T rowser knows where and how to

pl ace back&?gﬁﬁ%@%ﬁ%ﬁ*ﬁf%@%kﬂ?ﬁ@ }Sﬂﬁ%? “for placenent and | ocation may be
used to determ ne the | ocation of background and text objects. Once

| ocated, these objects may be selected. Any nethod that allows background
obj ects to be cliiranlocostestatjeterrdaterinmes,de dteh 828 ofiFIG=3; ifithese racae]ori n
patent 5,377,314, entitled "Method and System for Selective Ds iéay of
Over | appi ngeoaftasiipreblen; The colonrontrest adjusieracsessepsereefassnces g S, et al.,
over |l appi n r LC ' | o i t o | f

desi red, st%gg) uggggenr%}r%%r%%&flﬁgﬁé te?&dﬂe@g’!rc tr%b%t:d‘%gﬁ ﬁ’g\%vﬁhgﬁyﬁg)ggﬁ%lrngﬁtﬁ% %abj ects
there are. yhdaebietdya yéltb@v-%iela@ bRKighsing4hdrs sroblefi idraembiiafioy Ity owser
122 can be searched until all background objects have been sel ected singly.
Addi t i onal Imatch s mot fueg (Seud P offdGud e nedi stéprd LA FIG. 3 ispedfarmede HTML page
has | oaded, then organizing, in tabular format, each of the background

obj ects and each foreground object that corresponds to

If a match is found (step 330 of FIG. 3 = yes), the color contrast adjuster selects a

preferred color combination that corresponds to the current color combination in step 335
of FIG. 4. In the example of FIG. 2, a current color combination of black text on a
yellow-green background is a problem color combination that is indicated in user
preferences. This can Be seen in user preferences 124 of FIG. 7, in entry 635, where the
color combination of a yellow-green background 615 with black text 620 is a problem
color combination 610. For this problem color combination 610, there is a preferred
color combination 605 of a light gray background color 625 and a black text color 630 (as

stated above, the text color of black is assumed because the text color 630 is empty).

In step 335 of method 300 (of FIG. 4), the color contrast adjuster selects a
preferred color combination from user preferences. This color combination, as indicated
above, is preferred color combination 605 in entry 635 (of FIG. 7) of a light gray
background color 625 and a black text color 630. The color contrast adjuster then saves

the changed color in changed color storage 126 and saves the preferred color combination



each background object. Step 305 woul d then begin when one of the
background entries - 20
in the table is selected. Regardl ess of how one sel ects and/or tabul ates
background and foreground objects, what is inportant is that background

obj ects and foreground objects are selected such that their col or

conbi nati ons can be conpared wi th probl e#col or conbinations. In the
current exanpl e, background 240 of FIG 2 has been selected as the starting

backgr ound gggpqu.ofm(;“‘_ Met hod 300 is preferably perfornmed on a
backgr ound- y-backgrouna basis. In other words, one background is sel ected,

the foreground objects are exam ned for text objects, the color
conbi nati ons of the text objects_and background are determ ned and exam ned

toms)ee if there Xv@fw%brmﬂ%ﬁﬂ@ $ithig &sﬁweﬁhfwmesef% changed 6ploF storageh
Conson for TG CraBefeuT yaRE PRR oM OnRpaRE SEE forpler EQRDI RIS TN

det er m nat i ghjectiréfetciad 7200 MR naRy 72@ inBitddsRhEndifedf BOF@RmescdIgyiAg di fferent
col ors and/or the background coul d have nore than one col or. Because of

this, ther ediseussdseprenibuslyitle cobdreoncastbdjuster prafepabbbdlrwes.a WSer toiplest arcoesor i
there are two texf, objects (one black and one red) on a dark green

backgr ound, O€4&h °EIF°tt‘ﬁ‘§§% cRlgr l?gs cgﬁ‘?ﬁ?hn Ab¢ goler contrastadiuster W@LPF%@&‘@& thengr een
background rk. em col or
conbi nat i on@%ﬁ%%&%f&g{ %@gggjeg%ﬁgﬁsn%?@ ge?\%lf&t%%gﬂ%%ﬁ%g{roqdfgn ?rgeg éadj ust er

nmay sel ect mihgesaifithe/cotors 6f e objedl Whabé edloRthald etakigdde Xithe@Bjeat &fednce 720
background. For the second color combination (which is now red text on a

grey backgrdéaierminesttheoljest svhoserdordws baetj ehanged. Favaserptand othatiteghnwlegies col or
conbi nat i on, of, red text on 2 bl ack hackaround. , The, fiz st col g oy gati on
desired, a location column could be placed in changed color storage 126 that tells location
of the object in the browser’s data structure, the browser’s window, or the HTML file.
Concerning the latter, the HTML file can then be accessed to find the object in the HTML
file and then, from there, to find the location of the object on the Browser’s window.- Any
method known to those skilled in the art for tracking the location and former colors of

objects may be used in changed color storage 126.

If there are multiple colors in the background, for instance if a background object
is a GIF or JPEG file, the object name and location may be kept in changed color storage
126 witl_mut a color indication 710. For instance, entry 760 contains the name of a GIF
object, “Name 1,” and where the HTML file references the object, but does not contain a
name of a color because there are multiple colors in the GIF file. If desired, a name such

as “multiple colors” could be placed in name 710 for entry 760.

Returning to FIGS. 2, 3, 4, and 7 along with FIG. 8, when the color contrast
adjuster saves the changed color for the table background (in step 340 of FIG. 4), the



originally black text on a dark green background.is now bl ack text on a

bl ack background. The col or contrast adjuster will determ ne this problem
col or conbi nation and conpensate for this, generally by changing all text
obj ects and background objects to default color combinations.

Perform ng net hod 300 on a background-by-background basis makes poor col or
21 conbinations such as those just desc3 bed easier to find and to
correct. If desired, nethod 300 could be perforned on a foreground object

basi s. Eacheoldcofirad Bejufb @6dtescentty J40 fn QRBPA &fordtpadiSieiih F1HAE kg ound
obj ect, and ot he apprg(g?i ate cebl o?‘l"con‘grf natH?on sel ecté(%-zl1 arlllttﬁ_ ap?ﬁsl ed. Care
must be t akiermervolorvé0 indicatestisai thes objedt wasgellowlgosenand thervbidcorefertiat720esul t

from changi.ng original c¢olor conbinations are detected and corrected.
In step 306’1&9&‘&# at tgis q%msf E&It%l?qgéﬁ‘rkﬁf%@ﬁi (ang) widl kelyheranobjastnarat or
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and background npre than once. To prevent possible poor conbinations of
sel ect ed arifowseplsivdadew boa saresmiocativi.oBssentidlly, ey mechzoistrlawwnadjthust er keeps

Pow many 1 UGS TR e it et e SFTaRaGPEPt  Re AR S I ROIOs Ohas due Lo
D OLEM 00\ Pbuund bt AL 0L il ST BBV L1,
nmet hod 300), then the _
Note that, in step 340 of FIG. 4, the color contrast adjuster stores the new color
combination, which in this instance is the new background object color of gray. By
storing new color combinations, the color contrast adjuster is able to wait until step 370
of method 300 to apply all the color combinations for the currently selected background
at once. Note also that it may be beneficial for the color contrast adjuster (in concert with
the browser) to wait to show a background until after all text objects on the i)ackground
have been downloaded and method 300 has been run on that background object. This
would prevent the situation where the backgrouﬁd and part of the HTML file having the
text objects are downloaded, the browser shows part of the web page, then the rest of the
web page is downloaded. After the rest of the web page is downloaded, the color contrast
adjuster runs method 300 on this (probably large) background and realizes that there is
bold lettering at the bottom of the background that necessitates a change in the
background. The color contrast adjuster would then change the background after the user
may have already had a fairly significant time to observe the page and may not even be
able to see the bold text at the bottom of the background. When the color contrast
adjuster changes the background, the user might see this change in background color and

be startled or annoyed by the apparent change in color.



col or contrast adjuster preferably changes all text objects and the
background to default col or conmbinations. In step 306 of FIG 3, the
background change indication is zeroed so that the color contrast adjuster
can-keep the nunber of background col or changes on a

backgr ound- by- background basis. |If desired, instead of a background change
i ndi cation, the color contrast adjuster2gan keep a col or conbination or
text change indication, so that default colors are used if color

conbi nat i ons or Altsxmatively oif theclolorgenteast adjtsterrcan urake chanized forbackground arllld I R .
step 307 of FlI 3, ,the hack d object! s color_ is determ ned, The netho
us eg to det@t ﬁ&r‘?@t qoffgs Wbﬁﬁﬁ‘eﬂiﬁg{g’é@&e isriogding. Bad mgke the ghanges such tb%?ikfg rou 3 d
is a table : [ , e ckground' s
ol or  my. Betdennotoqeihe RRE HAREhE LA oohBhe SAHEPER anbiEoRET LT

| f the backbampenas sodnas flobledi coléfombinations are found. - Additionally, the point at
22 file, then screen information can be accessed to determ ne the col or,

t he backgr dhich theceler cantrass|atijusten ehanges eplorg REKatfoncesandoahtrbéle@ggeiss ed to
determ ne th | or. I ndi vi dual pixel]s in the hackgrqung, object,
ol cat - orBneg il o Rick qolirs arctaidpr Ae Biec Jows 208 PRAER ROIRE an
obj ect's C%x%inafi&% a?@&uﬁ&)%é&tgfhél&&{ uctures may be accessed to
determne the color, etc. 'If the scteen information is accessed to

determ ne colors, the location of the object on the screen nust first be

determ ned. These manners of determ ning the col or of og%eects and of
| ocating an obj StsteRdts ofFIGefethbe celprcantiast adivsten indicates cpreferablydie pref err ed
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In step 350, the color contrast adjuster determines if this is the second time the
-background has been changed, preferably by checking a background change indication.
If there are multiple text objects of different colors on a background object and/or if there
are multiple colors in the background object, then the color of the background object may
be changed several times. In step 350 of FIG. 4, if the backgfound has changed twice
(step 350 = yes), the color contrast adjuster changes all text and background objects to
default colors (step 355 of FIG. 4) by using the default color combinations 607 .of FIG. 7.
When changing all text and background objects to default colors, the color contrast
adjuster (in step 355 of FIG. 4) should also update changed color storage 126. Changing
to the default color combinations prevents the condition where the background color
oscillates between multiple background colors. If desired, the color contrast adjuster may
be made to wait until the third or fourth background color change before changing to

default colors.

If this is not the second time that the background object’s color has been changed
(step 350 = no), then the color contrast adjuster determines if all foreground objects for

this background object have been examined. If there are foreground objects left to



yel | ow- green col or. In step 311, the color contrast adjuster mnakes
a determ’'nation as to the status of the current color conbinations. If the
col or contrast adjuster has not exam ned all of the foreground objects
(step 311 = no), then the color contrast adjuster selects a foreground
object. To select a text object, the HTM. file nmay be searched at one tine
to retrieve all text objects and their hgcations. Alternatively, the HTM
file may be accessed each tine step 311 is performed and a determ nation

made as to which foregrou obj ects for the. curre back d, h t
been exaniSfaggine (step 366 Tgh e ePrepnastd gb‘ﬁﬁ%&?‘?q@s ﬁ‘iﬁ?gi? uﬁ&tp g\l;jee(r:]?

(step 312 Freh:t‘e ﬁda th%fb)are{\p@fbr%rext %%ﬁlectﬂ @éﬂganﬂél dag\% ﬁtl%ﬁlmﬁfforﬁed

again. If oregrou ect 1s a step 3 = yes),

the next siseps in the nethod are perforned. In the exanple of FIG. 2, there
are three foreground objects on background object. 240: text 245, i nk 250
and italics 241. Each of these is a di fferent color At this tinme, assune

that the col or ast adj uster ct Xt he col or
contrast adj ust 9 h@f ﬁtl"? Stt‘FPé"E' Eio@?‘f‘ 8Idbq|°“ss#|§1?er8fs GFhs "t ext
obj ects i gy érfi@fn#m %%ﬁ%%ﬁ@&s&ywﬁﬁﬁﬁﬁéﬂﬁ&ek%etb%@s i€ FRG, 3.he web page,
as is well nown In the art. Additionally, 1f the current invention is

23 ext enddslvéver, impoianneps i, FIG Bevill bedisotkssedredierbmeedakd t o determine the

text color. For instance, sone collaboration tools send text in rich text
format or extensible markup | anguage. Methods exi st for using these

standards to deIthe co orr] Rottiast ao{il?srt]eq d%?c%%%g H{lg?xot all text objects have been

examined, so it selects text object 241, which is a darker-blue italic word. When the
color contrast adjuster determines if there is a color contrasf problem, the color contrast
adjuster uses the current color combination of a light gray background (the recently re-
colored background) and darker-blue italics. As can be seen in entry 667 of user
preferences 124, there is no color combination that has both of these colors. There is an
entry 667 that has a background object color 615 of light gray, but there is no text object
color of darker blue that corresponds to light gray in entry 667. Because of this, the color
contrast adjuster in step 330 determines that there is no color contrast problem (step 330

=1no).

Next, the color contrast adjuster again performs steps 310 and 311. Because not
all text objects for the currently selected background have been examined, the color
contrast a&juster selects the last foreground object, (unvisited, in this example) link 250.
This link is, per the web page’s HTML file, orange-red. When the color contrast adjuster
determines if there is a color contrast problem for this current color combination of a light
gray background and an orange-red link (step 325), the color contrast adjuster determines
that there is a color contrast problem (step 330 = yes). As evidenced by entry 667 of user
preferences 124 of FIG. 7, the color combination of a light gray background 615 and an



colors. In step 320 of FIG 3, the color contrast adjuster access-the HTM
file for web page 125 and determines that text 245 is black. The
col or contrast adjuster determnes, in step 325 of FIG 3, if there is a
col or contrast problem The color contrast adjuster accesses user
preferences and searches through users preferences | ooking for a match

bet ween the current col or conbination (8&l ack text object on a

yel | ow- green background) and a problem col or conmbination. If a match is not
found (st egrafgiOredflinkl6® is3a probiein, coddragonibidatiof 6F). ' he3prefernpd célor ned.

| f amatchlsfound 330 . of FIG 3 = t he color c rast adj uster
sel ects a gy 0% R)‘Elsdﬁ?h;?fﬁé’f’l%@mh'&@e{@b‘rs pdexs ghigst qolor QOSEE'F%ntJ col or

conbi nati on I rent

col or corrb?'}‘r‘ F‘F% gg ﬁd EAI&(aéind &tedlrh oW g@ﬁr Jﬂeggb%)ké%u@s&? rpr obl em
col or conmbgImof Agh ttgi@,t The domlcsa&zeaadjastetsserec@rtm prefiifedscolof Bbmbivatiobby seen
I n user preferences 124 of FIG 7, in entry 635, where the col or

conbi nat i oaccedsing uget preferepcesen background 615 with black text 620 is a
probl em col or conbi nati on 610. For this problemcol or conbination 610,
there is a preferred color conbination 605 of a |light gray background col or

625 and a bl aclgr% &tk%r 3 ﬁ’ﬁst ?cggsté:atgeéga@eg Eb%?l‘aﬁﬁau&h%r ﬁrﬂ{ﬁ(ﬁﬂlcﬁh bl ack is

assumed becaus IS enpty n step 5 of

nmet hod 300cdigstdrhge 1mofﬂlt}es CThigfis indithfed by eatly S0 of changedaiotor atapagef 16! ed
col or conbination fromuser preferences. This col or conbination, as

i ndi cat ed @Qbjets]20iis prsfesatdy a aame thas ellewsibie hiak oo Hnlets bp,qefgwmaqd iB jAyasasiot F| G
7 f | d | bl,ack text 630. Th
cz)l gr goni&’?@t‘%&ﬁ% é&g{r‘(ﬁg °§‘°‘g§?’8ga§ ﬂ’é&%s(f dgﬂto(p%frgx} Oﬁ?ﬁ‘ ¢ beﬁged col or . ©
storage 128:aR8nARY &R cbldF cHtBECAL AR SRV AhERHPENSE ddibination, which in this

instance is the color black for links.

The color contrast adjuster determines that this is not the second time that the
background has changed and determines that all foreground objects have been examined
(step 360 = yes). If the background has changed (step 363 = yes), the color contrast
adjuster then re-runs step 310 through 360 with the new color combinations because the
background has been changed (step 365). Step 365 (and also step 314) prevents the
condition when several text objects have already been examined but the color contrast
adjuster has not changed the background. If the color contrast adjuster then finds a color
contrast problem with another text object such that the background color is changed, the
previous colors have not yet been examined with the new background color and there
may be one or more color combination conflicts. By running these steps again, all text
objects can be compared with the new background color. It is preferred that step 365
(and step 314) only be run once per background and then only if there has been a change

in background (as indicated by the background change indication).



24 (step 340 of FIG 4). : . Turning now briefly to FIG 8, this
figure shows a preferred changed color storage 126. Changed col or storage
126 conprises the nane of the fornmer color 710 and an object reference 720.
The nanme 710 indicates the nane of the former color. As discussed
previously, the color contrast adjuster preferably allows a user to place a
cursor over an object whose col or has chnhged. The col or contrast adjuster
will preferably then display the former color of the object. This feature

allows the user_to ete mne f the t whose
col ors have chaFﬁQ&!P IBBT%é‘{b?{gﬁgeZﬁ %r?%ogé{e ?A(ﬁ'&g “gﬁgggt%:tgﬁsv\hose
color has § gm ah @6l ggoﬁﬂ,hmn@ne to name
or nunber 0 Jeets SO g;{ﬁ ;&%&%g‘]ﬂ{edc@aggﬁﬁgﬂagg e% nedoand Ilocat ed. If
desired, %ebmatheqext%jddfshcdloulaek blackdrdalacker-bluzhbutgede ofthese cotars aige 126

t hat teIIs | ocation of the object in the browser's data structure, the

browser' s indigatodin entryt66d ofradr Pquﬁénce%%@fﬁ(}\ 28 |Gausing: 4 color CORASHTM. fi | e

hen b find the obj
Chere, Lo IPRGRORD: o arrtshepr o SekEibal owﬁ&[ g 5 e o
et hod k“f&ggn& H@@%ol%l‘b&hﬁigatidﬁs ftme%& aﬁ&ﬁa ﬁﬁhﬂ aaje&rbmste@@ao ldﬁB‘I@nd

former co obj ects may be used in changed col or storage 126.
|f there af)e ’[llusletntaﬂh detenhinirg thewcurient brﬂokchmhmm;ons Owhiclnbavsrbeen saved in

background obje is a GF or, JPEG file, the object pame and | ocation may
be kept irstmgcgarleo‘rmdgpﬂméh@z GOIGF ERIPIPIE f BT PR (O OPESS. For

| nst ance, 0] he nanme of a G F object, "Nane_1," and where
the HTM. f éﬁgf/%‘}eg?aggﬁ;@gﬁ%ée%bj ect, but does not contain a name of a col or
because there are rrultiple colors inthe GF file. If desired, a name such
as "multiple colors” could be placed in name 710 for entry 760.

Returning to FITesdo ¢hangk text objents’ Zokrs Ay metmdﬂtntaﬂn@twlu%né}%ﬂ%?
cont r ast

that can change text and background colors may be used. For instance, the screen areas
where the text and background are could be changed to preferred colors, pixel by pixel.
Writing to the screen to change colors can be time consuming and complex, as changes to
the screen (e.g., resizing the browser’s window) must be constantly updated. Because the
browser already keeps track of the objects it is currently displaying, mechanisms other
then writing colors to the screen are preferred. Most preferably, the data structures of the
browser are accessed by the color contrast adjuster and changed to indicate the new
colors. For instance, if there is a background color for the entire web page, this color will
be written into the data structures for the web browser. The color contrast adjuster could
find this c;>lor value and change it to the preferred background color. For complex
backgrounds and objects such as GIF or JPEG files, the color contrast adjuster could
delete references to these files and place references to the preferred color for a

background of the same size and general shape.

The second most preferred mechanism for applying the new color combinations 1s

to search the HTML file for these objects and replace the color of the objects. The “new™



adj uster saves the changed color for the table background (in step 340 of:
FIG :4), the 25 col or
contrast adjuster creates entry 740 in changed col or storage 126 in FIG 8.
The former color 710 indicates that this object was yell ow green and the
object reference 720 indicates that this object is a table background (and
will likely be an object nane or nunber ?10nj avascript). The object nanme or

number  t herHPREVidesthiR Rardied kd thi bidivsePoatigpldyh eriadineetanishf had eisd bemefit thiai s
| ocation could be converted fromHITM. to a |location on the web, browser's

wi ndow or aprevipesiy viewed wicb pageSssealteady stored avith preferrad relar somehipations andse
skilled in the art that allo t he, det er,mi nati on, of .a | gcati and previous
color of a f@ﬁ&ﬂg&@%@%ﬂ%ﬁ“@bﬁ@%&bmﬁ t%gﬁgp ing,and @é’%grggmgé c@%&ngedpcol or
storage 126 N Cgﬁ%@t és he bRt &g\fﬂéﬁ?& nfecfznidh, sififle ©8jetts sGaNt L ast

. combinations for :
adj ust er stores 1he new C | nati1 on, ch in this instance is the

new backgr ossnektOopirgghphs Cdndrgefdraliaakgroiyds siteofound imthe/ HIMD filcawitheaddedos, t he
color contrast adjuster is able to wait until step 370 of .nethod 300 to

apply al | téveregoproblemmolirnareipseferablyremprked ovty Statemenis ndiating BAKRIPEHAE at

. No ' .beneti ci al f h '
(i concer et by B ol ey ) Bl of | matk bk Buil Men RO T s 00 1
text obj eCtégeg%fI’% tﬁé‘ﬁg% fgg&?%&%&%&@%lﬂt SRR LORAGHe A ske BBALIOH TR criRs been

run on that ground Thi's would prevent the situation where the
backgr ound sbatkgmihd objettiof sinfiildk shidpk dutraith thg préferredesalonsjsagkuovar i the art.

downl oaded, the browser shows pdrt of the web page, t est .of the
web page i sAdditipnadiyathg colar cqntrastpdiustes sarbmls%cqné(wef&&g?js ?Lﬁ@gm? %&5@8{6 the
col or contra§t adj uster runs nethod 300 on this (probably |arge) background

and real i zeS'YHSE there is bold letteri ng at the bottom of the background
that necessitates a change in the

For example, if table 240 of FIG. 2 has a statement for its color of “<tr bgcolor =
909E70> (which falls within the yellow-green color indicated in entry 635 of FIG. 7),
then the color contrast adjuster can simply change this to a light gray color through the
statement, “<tr bgcolor = EGE6FA>". Similarly, the color contrast adjuster could find
this color in the browser’s data structures and change color as described. For those
backgrounds that are multicolored, such as JPEG or GIF files, the color contrast adjuster
can mark these lines as comments (by surrounding them with “<!”” and *>” in HTML
files, as in known in the art) and then creating an appropriate background color through
methods known in the art. When the “new” HTML file is handed to the browser, the
browser will create the page using preferred color combinations. For the browser’sdata. ...
structures, the color contrast adjuster can find the references to the JPEG or GIF files,
delete (or change) these references and add new references to reference a new background
object (such as a table background) of the appropriate color. In addition, if this web page
is accessed during the same session (by using the “back” button of a browser, for

instance), the local copy of the web page will already be in the correct format when using



background. The color contrast adjuster would then change the background
after the user may have already had a fairly significant tinme to observe
t he page and may not even be able to see the bold text at the bottom of the
background. Wien the color contrast adjuster changes the background, the
user m ght see this change in background color and be startled or annoyed
by the apparent change in color. 31

Alternatively, if the color contrast adjuster can nake changes

to background and text object colors ile e. i s |qading, and
malke the dhseriercontiesh adinster mechapiswthafs @@eﬁﬁt}mf%e% thatjt 53’%[‘1*3%9& t he
col or contras diuster. £ . @ﬁﬂ Seifal, m col or
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all problemcolors are found, or as the page |oads and probl em col or

conbi nat i @obr aomtrastadjufer changoethedHTMI, fider &@Wﬁﬂurﬁs' In step 345 of
FIG 4, the color contrast adjuster indicates, preferably by increnenting

t he bggggroEnd change indication, that the background has been changed. In
step , the ¢ C rﬁ?ﬁ'a i ] ' L Siol cond time
t he background fghﬁecgnwrg angse J H%‘??E@%L‘F{/H‘]bvgeézlﬂ*e‘gﬁﬁggég’hﬁ’fé@kgﬂlgﬁnd change

i ndi cat i Orpontrdst hdjRster deteemirieh if alll ackgruindadtjetd kavebedhi deleetedrit stepBad5 of on a
background object and/or if there are multiple colors in the b%‘ ground
obj ect, t HG. $hin thoberens exampie, alskenenf the baskereundsdy Wob pagt ko iévér al

timés. In,st 350 of .FI G ifot b . d
L eey et BBamxarnfien (o6h 375y Hecaa RS W of pRERE AR tEE (S PP 002
to defaul tsg%@tégf}&géﬁ;%é@ﬁ&ﬁecﬂr@tqﬂﬁosmfm@i fg the default col or

conbi nati o

The next background object selected by the color contrast adjuster is GIF file 263

(shown in FIG. 2). 'fhis background object does have one foreground object, but this

. foreground object is table background 256. Thus, step 312 of FIG. 3 fails (step 312 = no)
because there are no foreground objects that are text objects. The color contrast adjuster
determines that all foreground object have been selected (step 310), determines that the
background has not changed (step 314), does not apply the new color combination as
there is no new color combination (step 370), determines that not all background objects
have been selected (step 3750, and finally selects another background object (step 305).
The next background object selected by the color contrast adjuster is background GIF
260. This background object has-one foreground object, the table background 256, and
step 312 again fails because there is no text object on background 256. Note thﬁt, if
desired, step 307 may be placed after step 312. This would allow a determination of
whether or not there is a text foreground object on the background (step 312) prior to
determining the background object’s color, which can be a time-consuming process if the

background is multicolored.



When .changing all text and background objects to default colors, the color
contrast adjuster (in step 355 of FIG 4) should al so update changed col or
storage 126. Changing to the default color conbinations prevents the
condition where the background col or oscillates between nultiple background
colors. If desired, the color contrast adjuster may be nmade to wait until
the third or fourth background col or chape before changing to default

col ors. If this is not the second tine that the background

obj ect's col or Rhectlersnirhstadmete( Sice pel@sQ in-step (5, thegable hackguivad 266t r ast
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311. In the current ex there are two foregroun | ects t to

exam ne (i ixhidhds redddxtaMile bolokcont@dt.adjuster determifi@Wboy Gsihg G328 prefifreridas, thdteps i n
met hod 300 have been discussed, the rest of the elenents in FIG_2 wll be
di scussed Wierdis|ajcaior sentrast preelamefor dis yser anddhis cpmbmptipn of colesséstan330iTpor t ant

i uster cErr Bedon ey R B G PretiRhest | AL e caler DRTERR oT o Tt
sel ects t e¥hriORbIGE backBroundWithrellSw 3redRi&@ s PprdBle RldrcodBindtio§aN t he
corresponding to a preferred color combination 605 of a light gray background with a
s’ black text object. Thus, the color contrast adjuster selects this preferred color
combination, updates the changed color storage with the changed color, and indicates or

temporarily stores the new color combination.

The color contrast adjuster during step 335 of FIG. 4 adds entries 770 and 775 to
changed color storage 126, as shown in FIG. 8. These lines indicate the name 710 of the
previous color and the object 720 being changed. For instance, in line 770, it is indicated
that the darker-blue table background (Table_background 2) has been changed to a
different color, while the red text (Text 1) has been changed to different color.

The color contrast adjuster then indicates in step 345 of FIG. 4 that the
background has been changed for the first time, preferably by incrementing the
background change indicator (note that the color contrast adjuster reset the background
change indicator in step 306). Because all foreground objects have not been examined
(step 360 = no), the color contrast adjuster then selects another foreground object (step
311). The foreground object selected is the text object 287, which is red lettering. When
the color contrast adjuster accesses and searches user preferences for a match between the
current color combination and a problem color combination, the color contrast adjuster

uses the current color combination of a light gray background and red text.



color contrast adjuster deternmines if there is a color contrast problem
the color’contrast adjuster uses the current col or conbination of a |ight
gray background (the recently re- col ored background) and darker-bl ue
italics. As can be seen in entry 667 of user preferences 124, there is no
col or conbination that has both of these colors. There is an entry 667 that
has a background object color 615 of |igh8 gray, but there is no text

obj ect col or of darker blue that corresponds to light gray in entry 667.

Because of this, the col or ntrast adjust ' 30 determ nes that
there is no col 6F SEBHAFRLY 6%?8%?385??%{%56%% (IOPEI?)‘ 95)’t 3 curtéit Lt the
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det er m nes teh@lorldftHedredl BexB(rSfehd toWiid Ghjdct RAROLEMekEDEP 330 = yes). As
evi denced by entry 667 of user preferences 124 of FIG" 7, the col or

conbi nation of a light gray background 615 and an

28 orange-red link 0 is a problem col or conbination 610. The preferred
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been examined, the color contrast adjuster selects another foreground object.

The foreground object selected by the color contrast adjuster is button 264 (of
FIG. 2). There are several ways of making a button. One way is to describe the text
separately from the button (which is itself a GIF or JPEG file), such that the text is placed
on the button. Another way is make a GIF file that is the button, such that the GIF file
“includes” the text by having text embedded into and not separable from the GIF file.
There are even more ways of making buttons, such as using javascript to choose one GIF
file if the cursor is over a button and another GIF file if the cursor is not over a button.
For the current example, assume that the text is described separately from the button.
Because the button is not a text object (step 312 = no), the ;:olor contrast adjuster selects
the last foreground object, the button 265. Because this button is also not a text object,

the color contrast adjuster runs steps 310 again.

While running step 310 again, the color contrast adjuster determines that there are
no more foreground objects to examine (step 310 = yes). At this stage, the color contrast

adjuster determines if the background has changed and re-runs steps 310 through 360



The col or contrast adjuster then saves the information for link 250 in
changed col or storage 126 of FIG 8. This is indicated by entry 750 of
changed col or storage 126. Object 720 is preferably a nane that allows the
link or links to be referenced in javascript or JAVA and to all ow net hods
such as onMouseOver to be run on the object. Additionally, the color
contrast adjuster saves the new col or cédabi nation, which in this instance
is the color black for links. The col or contrast adjuster

det erm nes F S1deS: ' tz2h as changed
and determw%tgg&etiegdt&g?r?lt?g%%%? SE &gﬂo&qu%:dtgﬁﬁg\}@t lé%ﬁhgggggﬁgwgep 360 =
yes). |f timidsatkgaeuitrdpsblemacolcrdombinatiodtale disyoveied ahthehangédto cont r ast
adj uster then re-runs step 310 through 360 with the new cql or conbi nations
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pr obl emvmt% not her text object such that the background color is changed,

t he previ osljeatolmal the backgronnd objett tb dierprefierad defanitwdldrst Additienallyairkggerpund

color and there nma or nore col or conbi nation conLI | Ccts. Bﬁhrunni ng
: g ¢

be ane
t hese step%l“a@aﬁiﬁ@/)aﬁwsﬁé%hf Behe3q0sare gplyan erpsiar e cwrent bagkgronady Bhckgr ound
color. It | refer . 5 run once per
backgr oun d° tﬁﬁtgw?rﬁgr?hgﬁﬁegg%d ﬁé&g g%:f%( Q@g%% ?%ﬁfc?%é'g\n;%’t ?{1& rg@ﬁ% round (as P
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In this instance, the background has changed and the colpr contrast adjuster again
runs steps 310 to 360, also setting an indication that these steps are being re-run. The
color contrast adjuster examines all foreground objects for this background object during
steps 310 to 360. Because background 256 has been changed to light gray and text
objects 280 and 287 have been changed to black, there are no color contrast problems.
This is illustrated by entry 667 of user preferences 124 of FIG. 7, where there is no
problem color combination of a light gray background and black text. After the color
contrast adjuster examines text objects 280 and 287, the color contrast adjuster will again
examine the buttons 264 and 265, and determine that these are not text objects. Again,
the color contrast adjuster will run 310 and determine that all foreground objects have
been examined. This time, the color contrast adjuster will run step 370 because the
indication that determines whether steps 310 through 360 have been re-run will be set
(also, the background has not been changed). In step 370, the color contrast adjuster
applies the new color combinations. As stated previously, the color contrast adjuster
makes changes to the currently existing or “new” HTML file to change the colors of the
text objects 280 and 287 and the background object 256 to the preferred colors, or makes

changes to the browser’s data structures for these objects.



For table background 240 of FIG 2, the re-run of steps 310 through 360 (of
FIGS. 3 and 4) with a |light gray background does not find any probl em col or
conbi nati ons because the text objects' colors are black and darker-bl ue, '
but .none of these colors are indicated in entry 667 of user preferences 124
of FIG 7 as causing a color contrast problemw th the current |ight gray
background object. Thus, the color contnrgst adjuster applies the new col or
conbi nations to the text and background objects instep 370 of FIG 4). This
entails determ mi | ote]ursl ' j n saved
in step 345 of I@}égp%?se%ﬁﬁhgg’p f/lgﬂaf)%%ese g olr-ﬁ@% mgf%{%ggk?%&tﬂﬁeir
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the data s iltidd & QételriifingRR BRIRWRAAA ot seBloR wilt BOE bithhrdeslj Ast er coul d
find this color value and change it to thé preferred background color. For
conpl ex bapkafernedudathad fordefeeniningshatinsiagle @lorasrand mE@idalored objeete wilbber
contrast adjuster could delete references to these files and pl ace

r ef er ences dewribpdinyefarance kFbPor for a background of the sane size and
general shape. The second nost preferred nechani smfor applying
the new color conmbinations is to search the HTM. file for these objects

and repl ace the AxQhfé f? notvitBat Thic@ise She Diltn ieei¥narily red, that red is used as the
_color of button 264. In addition, text 275 is yellow. When the color contrast adjuster

determines if there is a color contrast problem, the color contrast adjuster finds a color
contrast problem for this user. This is shown in entry 650 of user preferences 124 (of
FIG. 7), where there is the j)roblem color combination of a red background with yellow
text. The preferred color combination 605 for this problem color combination is a light

gray background with black text.

The color contrast adjuster updates changed color storage of FIG. 8 by adding
entry 760. Entry 760 indicates that there is a GIF file object named “GIF_file_Name_1”
that can be located through javascript or other methods. Javascript (or other methods)
can then be used to determine when the cursor is over the object. For instance, the
“onMouseOver” method associated with the GIF object will run a section of code when
the mouse is positioned over the GIF object. It should be noted that the GIF object is

already changed to another color.



30 HTM. file i's then handed to.the browser todisplay. Thi-s mechani sm has
the benefit that previously viewed web pages are already stored with
preferred col or conmbinations and the col or contrast adjuster does not have
to determine and apply preferred color conbinations for these pages. As in
the nost preferred nechanism sinple objects such as text, paragraphs, and
general backgrounds are found in the HTN6 file and the code for current
probl em colors are preferably remarked out. Statenents indicating new

colors are added by,the color conirast adj Fon ¢ X gr ounds
such as JPEG fi %%/ol?rhc@“ﬁ'%sft@@élﬁt e e?’dnftﬁghgééét‘qq‘ ﬁe@ogl!%gﬂ llrl gtesr _@5_ out and
new st at engidiphe0 LRERSEthE BatkediiaHab Shan o bR CHOWAKE beOikEhbreds oflygnk ar shape
but with the preferred colors, as is known in the ‘art. Additionally, the
col or cont teastbjexd jousherackgmumbdigedt, the pylonéontrast adjuster-fiduld fordge staps 31Qt ur e

ref er ence. . For exanple,_if table 240 of. FIG as statenment for
its col or @FOUght%Ob'éé?ﬂ"@g' Ln”g%%%‘@ ‘Pgﬂﬂ"ewﬁ% justegiap '%Q]P%‘é’?‘zfel | ow gr een

col or indi | . . I ) S j uster
O o Sl dh ok AR o e SRR 8L SO ScRdl Ut
bgcol or = EHEBASWSeT or 6 Mblidyihy thelbrowsed!s BataGldbtuas forahd ittt wewpdgd. find this
color in the browser's data structures and change col or as descri bed. For

t hose backgrounds that are multicolored, such as JPEG or A F files, the
color contrast gdjuster can rk these l.ines as c nts (b updi ng
themwth "<!" COiQﬁ'COP S‘Fﬁ"lsé‘g,e’ uNng ek‘ﬁ@&ﬁgi’ °E%‘é‘aé?¥%6s§rrfﬁ8tgren
creating . | ]qg-r%g 94,,% g B0, i tihe art.
When t he ?%éﬁﬁﬁ@ﬁg%f_{hﬁugeerlﬁ?éé&ﬁgn e y?. 0 E%Bgreg\%lvsgy %Elggﬂ %Srcglg/s(\gr?Avﬁ ’ItHcreat e
t he page uésdlewcontradtadjuser €@l fid 166utioh b tHenssor i whdiker ok avvthe losatilai &f
structures, the color contrast adjuster can find the references to the JPEG

or G F filths curset istaboYenn ahireh(fash anabuitondf Bhen dhescolos gontenst adiugtaref er ences to

reference getgr?nvyngs%ﬁé%eogurrlgor is over an object whose color has been changed, the color

contrast adjuster uses changed color storage 126 to find the object in the storage (object
720) and find the previous color 710 corresponding to that object. The color contrast
adjuster can then display color 710 to the user. In the current example, when the user
places the cursor over button 264 (which was red but is now light gray), the color contrast
adjuster displays the color “red”. This provides the user with an indication of what color

the object was before the color contrast adjuster changed the color.

Because not all background objects have been selected (step 375 of FIG. 4), the
color contrast adjuster selects the last background object (button 265 of FIG. 2) in '_:_:tep- _
310 of FIG. 3. This button is similar to button 264 in that the button is a GIF file that has
separate text 285. The GIF file is mainly black with a white border. All of the elements
(the black and the border) are contained in the GIF file. Text 285 is yellow-green. In
step 307, the color contrast adjuster determines the background color as being primarily
black. The preferred method for determining the color of multicolored objects will be

described in reference to FIG. 5.



obj-ect (such as a table background) of the appropriate color. In addition,
If this web page is accessed during the sane session (by using the "back"
button of a browser, for instance), the |ocal copy of the web page will
already be in the correct format when using

31 the col or contrast adjuster nechanismthat changes HTM. files. Note
that it is best to have the browser not3display the web page until all
changes to the HTM. file or data structures have been made, or else the
user nmay see COWhén theblopadtRstadplbed deteRBInE I tiedd Bla colvn tomaikt Frebleat, er
changes the HTML file or data structures. After the col or contrast
adj ust er dpprolescantrastadinsicbiinds entrytiéQan nesn preferences d240ef IEGnT+ bis eatty ust er

det ' i,.f al k d obj b . sel ected . t 375 of FIG
2 Th't he odiEEh bR SRR Ao e BaRero B i st SPT SRBOBAI 155 of
FIG 2 ha}gﬁ?ﬁdﬁ tlﬁ'?‘]tﬁ' eH@&icél&t &inbidation g?'o%lgf LES:C@W}I e&fgt bk Brack B@ck‘gfgggg of

contrast juster en sel ects anot ckground object I n ste

FIG 3. The color cditeastisdistdrainksiepB3 65 BG4, ideearthines thdt thy bidkgrouad hss aant r ast
adjuster is GF file 263 (shown in FIG 2). This background object does
have one fhseeehangert sothagsteps Hidtheawgh 360 de gotchave todhs e+ I sten 349, Beisaldtgr ound

256. Thus, 1 f Fl 3 fails,. 312 = b
{ or egr unoBbRadiaserapplicy The Falof ombinRia by dhanging B bR HBEHIME bt ™
det er m nessoti@ ok iR UM RROAE st BGUQNBEARIS ERE) P tb Shidized b

determ nes that the background has not changed (step '314), does not apply
t he new cctarageckd6iio iadicabnthatsthe text (Text_3) has changed.

Finally, the color contrast adjuster in step 375 of FIG. 4 determines that all
background objects have been examined and ends method 300. Note that changes to
background and/or text object colors can be made all at the end of processing, if desired,
or each change to a color combination may be made at one time, as example method 300

shows,

Turning now to FIG. S, this figure illustrates a preferred method for determining
the color of an object. This method is used by the color contrast adjuster in steps 307 and
320 of FIG. 3. The method starts when the color contrast adjuster determines if the object
has more than one color (step 510). Generally, this entails determining if the object 1s an
entity whose color is described in the HTML source code for the web page. If the object
is a GIF o'r JPEG file (or other graphics file), then it is assumed that the file is

multicolored.

If the object has only one color (step 530 = no), then the HTML file is accessed in
step 520 to determine the color. Determining the color of HTML entities is well known

in the art. If the object has more than one color (step 530 = yes), the color contrast



there is no new col or conbination (step 370), determ nes that not all
backgrourid obj ects have been selected (step 3750, and finally selects

anot her background object (step 305). The next background object sel ected
by the color contrast adjuster is background G F 260. This background

obj ect has one foreground object, the table background 256, and step 312
again fails because there is no text obp&ct on background 256. Note that,
if desired, step 307 may be placed after step 312. This would allow a

det er m nat} f X tin §@p 690.0C8kk 4B}, Bedaus) t he
backgr oun sttég;ghSIZEQ%%W’d%?ﬁ%%‘%?’r@d?ﬁ? Il;algﬁground objtyect' s col or,
whi ch can inestdatkgreunis asisqumrg, quead descorder phxelsbzitibg thn starting laeatien, ¢ or ed.

32 The col or_contrast adjuster then selects, .in step 305 the table
backgr oundcat3&origR pisl Wél%e'iiﬁfé!{‘i!?g cﬁ%o%é’&‘ké\e@ﬁ .ln'Pﬁé?@EbéfF%th\o t ext
objects on this background, text 280 and text 287. In step 305, the color
contrast adjuster selects the text object 280, which is red text. The color
contrast adj ust-ple droirate adjudidr net SledS@chBoRS Biiecpiréland de@iminbeiie is a
color contrast problemfor this user and this conbination of colors (step
330 = yes)pix8asmiorand sveighy. A5 color oemwraspaditistar arayaistetpine dlie qolar of pixelhe col or

28{‘2& :i%h@écpgw?%éigg s PEG R e (0 paras of e BPGRE Bl Mt on' 605 of
a lignt gr &%@?ﬁg %@gﬁ' get@q;rﬁi ing éﬁéc glﬁgr éf@é%l%ﬁ%l? %Itenﬁgvggt thB SoloPSHiraGoNt 1 ast

adj uster se referr or co nation, up es the changed
col or st or gfestetcal usd AP PKE dn, R Ity brodvset tb dedondpres therfile enpthenrtlid oplat or es

the new col or conbi nati on. The color contrast _adjuster during step
335 of FI Gonfrastadjustenceulédsccpsthe decomysessed filea dgiditionalis if the Hledgaleady o
shown in FIG §. These lines . indjcate the,.

being shown on the screen, the color contrast adj Qse%gr%axz zllgcegsf pigcc!'ig of the screen to
determine this pixel’s color. Any method known to those skilled in the art may be used

to determine the color of pixels in these files.

Concerning the weight, each pixel is weighted to determine how its color should
be added. One preferred weighting method will be discussed in reference to FIG. 6. For
small background objects such as buttons, the weight can be one. Additionally, the
weight can be one for large backgrounds also, if the added complexity associated with

FIG. 6 is not desired.

The weight determined in step 550 is used in step 560 when the color is
categorized. The color is categorized by selecting the background colors 615 of user
preferences 124 of FIG. 7. By using these background colors, the color determination is
then tailored to the user. If the user has selected and can distinguish from a lot of
background colors, there should be more background colors 615 in user preferences 124.
If the user cannot adequately determine a lot of colors, there should be less background

colors 615 in user preferences 124. Alternatively, a certain number of colors can be



previ ous col or and the object 720 being changed. For instance, in line 770,.
It is indicated that the darker-blue table background (Tabl e background 2) -
has been changed to a different color, while the red text (Text |) has been
changed to different col or. The col or contrast adjuster then
Indicates in step 345 of FIG 4 that the background has been changed for
the first time, preferably by increnentizyg the background change i ndi cator
(note that the color contrast adjuster reset the background change

i ndi cat or . ]
exam ned (és}{}’(g%{ @%Olﬁ: ncc‘;') %eﬁfﬁg&@o@%t?a{@,‘%ﬂ{gg#&ﬁﬁ%ﬁeﬁ gérsslt2 E’gér{\ﬁsfg%gtg lg’%not her
foregroundc@meg&he(}@t&@gaﬁés)usea'ﬁﬁnétgé@mmund obj ect selected is the text

obj ect 287, which is red lettering. Wen the col or contrast adjuster
accesses and searches user preferences for a match between the current
col or conbi nati and robl em.col or conbi nati gn, the .color .contrast
adj ust er uses t‘ﬁﬁerctgp F@ﬂ{)" a?fradE’SWf)Faﬁ%ﬁq"Eﬁs@F cglo ’i‘*@%‘f’e‘gﬁtﬁr USRS Rind and
red text : : vel soht i B3

: t tegary. F t 1 is blug and the weight is one, the “bfé
As seen |nadgﬁ?r%/thgg%e%?ryus(e)FlnBtfag?eé%fe}rllec%igef 4u 3{‘1 FIeG ' ), ('Enhl securrent

col or conbéatepionpis inatmbied byond i tHegiret & lue amithe neighois 0.335] theSbhrtry. Thi's
entry also indicates that the text object should be changed fromred to

bl ack (as ¢aegopy isfineremented b P.33 dnifial pixeds) colosy havepet besn deterwined 6490 adj ust er
updates ch ed cql or.stora 26 of FI 8 by .addi enty. (7, Entry 777
i ndi cat es %n‘t’%g‘e&ﬂ% FO%%%F ?‘é‘é&’%&?‘ﬂfﬁ %égp'é‘ﬂa@@‘¥ﬂ% ¢ gqr%pavc?f the red
text (ref epdefdefefniiéd (disp 580 L44), HeEBlop Eontraiddjusier determines the tdgINToRR 340 of
FIG 4, the color contrast adjuster also save5 the new col or

categories. The number N is determined during the initial set up of the color contrast

adjuster by the user and may be 'changed by the user at any time. The default value is

preferably three colors.

Note that if a weight of one is being used, it may be advantageous to calculate the
percentage of the drawing covered by any pixel. This can be done by taking the numbér
in the category and dividing by the total number of pixels. This will provide a
percentage. For example, if there are 100 pixels total in the drawing and the number of
blue pixels is 50, then the percentage would be 50/100 or 50 percent. Then, a limiting
number such as 35 percent could be used, instead of N. If the color is greater than this
limiting percentage, it is deemed important and is compared to the text object. If the
color is less than this limiting percentage, it is deemed not important and is not compared

to the text object.

What method 500 does is allow the color contrast adjuster to determine the major
colors in a JPEG, GIF, or other file. These colors can then be compared with the text
object color to determine problem color combinations. Because there are N colors that

can cause color contrast problems between this background and the text on the



conbi nation, whichin this instance is the new color for the text. Because
this is not the second tine that the background's col or has changed, and
not all foreground objects have been exam ned, the color contrast adjuster
sel ects anot her foreground object. The foreground object selected
by the color contrast adjuster is button 264 (of FIG 2). There are several
ways of making a button. One way is to d8scribe the text separately from
the button (which is itself a GF or JPEGfile), such that the text is

| aced he b . h ] ile. i .
ueh that batgeind AR colbtconitts BBsterusE B o PR botns b EBhedfight i e 00 2o
not separ %&ﬁoﬂgé&Hh&lh?b&&mﬁ:h&%orﬂmsle?fo@ bENSH 2 CISFFIGRY, hObuttorks Y

buttons, suc S using javascript to choose one G F file if the cursor is
over a but GihfilkrtbatanotddeoloBiwithia black Horddre Ifusingghe Neotopisyssery bash black on.  For

t he current exanpl e, that t text is d I bed i I h
ULt on | BOEMATSE WOHE b 18 Soloth Siat ercalor corstad et Spmpars SARe VeI (ol or
contr ast Lust | ect s . . [ ' 265.

ocauce t NPt R RPRRE Sdrvolialibld. i SHpOYIfuRaRS50 Cated B bl 205

runs st eDSméﬂan’aHéféiﬂ% would be perfodiid Rirngth@blaek Bickprodddamiihe Felldvneexe.ol or
contrast adjuster determ nes that there are no nore foreground objects to

Sx?m' ne (sNg:?,thﬁ@aréiayx:ls&odéﬁenﬁﬁilgtme}m) oukibere-ramnsingithe redj ust er
etermnes if the backgroun d d - t 1 h h 360
S T N R R e A
314 prot SChgwava f %%eg %fgl%ééﬁmm‘?ﬁ&o% QR fR!b3EKr AR heh seieqiine

di scovere chan
partial methods would not be run. In the example of button 264, when red background

and yellow text are compared with problem color combinations, the red background is
changed to light gray. If the black background has not yet been compared with the
yellow text, the partial method would not be run.

Essentially, having multiple colors in the background means that steps 310
through 350 will be performed for each color of the background and one text object. For
the next text object, steps 310 through 350 will be performed for each color of the
background and this next text object. If more than one change occurs to the background,

step 355 is run to change all color combinations to preferred color combinations.

Turning now to FIG. 6, a preferred weighting scheme is shown. This weighting
scheme gi&es pixels closest to text objects the highest weight. Conversely, the pixels
farthest from the text object are given the lowest weight. This scheme, thus, attempts to
ascertain if colors close to the text are problem colors when compared to the text color.
Those pixels (and colors) far away from the text should not create a problem color
combination with the text, as the colors are too far from the text. For example, if there is

a background of a rainbow and black text is in a swath of yellow color, this color



preferred col or conbinations,. and the change to preferred col or

conmbi nations causes a problem col or conbination with previously exam ned
text objects and the new background col or. However, to prevent infinite

| oops, step 355 exists to change all text objects and the background object
to the preferred default col ors. Additiq@@lly, in step 314 (and 365), steps
310 through 360 are only run once for the current background. In other
words, all foreground objects are exanm ned for the current background.

In this i ngnifionirhsy iR 6k 8 pribléin Balsr E01MIBRTOnTOEhE B0 usr. ThE Wediting

adj uster again runs steps 310 to 360, also setting an indication that these
st eps ar e dohemgof BIG. érwouldh detcmnioe thabtthereds no priblem eqlorgombinasion §o1 thisor egr ound

backgr oundwEERECHIS e EROLY A GBIROR s ISR Bk o bchy MIBF BOTRENE and 287
h b : . This i
TV ustr ot cogge SheledngBEft isshEhE ot holgu MO TR AR« PHRCHEER. (e i s

no probl endegéthitic thartherdad 4 edlodontrastipgitlerslr Bycanscthg heiphdisane, the acler t ext .
After the color contrast adjuster exam nes text objects 280 and 287, the

col or cont¢oatrastadjuster will weight eagh pixekxzagarddess hEhow closmthe pocel isdatiess, and
determ ne that these_are not text qbjgcts, Agaipn, .t.he color contras

adj ust er vﬁeﬁl—‘?‘lﬁﬁ%l ‘é?nﬂ‘xaltétﬂ?rt maﬂg’et ﬁ)éfnsgpf:g(gf%lﬁl&mag t?o‘fr%%? °ﬁ3&’/§ been
exam ned. ' ' h I | \ cause
t he indi ca@ié%()%gtgdgtgt g?%g gg?eﬁﬁﬁgﬁaﬁgggég%c%% 5%:?3%%\%&&’%
re-run w | dvehehagh theedrdpbackpuhd cdlgrsahatactaally surtouné and ark alvge t the kext st ep

370, the color_contrast adjuster. applies the new color conbinations. As
stated pr eare yedaw. Theweolersiopirast adiustacmight Fhange the hagkesound{pgiext) @s peniser

I LSt i ! o HIM, fil h h
Lot i s SRRSO RORE Bt DB 5
or nmakes ChARYAmckGohite browser's data structures for these objects.

Background 900 is a multicolored background. '1_‘ext 930 i.s on the background at
a certain location. Diagonal 910 is the farthest distance between two pixels in |
background 900. If background 900 is not rectangular, then the farthest distance or an
estimate of the farthest distance between two pixels in the background may be chosen.
Pixel 940 is one pixel of the pixels that comprise the background. Distance 950 is the
distance from pixel 950 to the nearest part of text object 930. The weight is then the
following formula: one minus the fraction of the distance from that pixel to the nearest
part of the text object divided by the length of the diagonal. If there is round-off error or
other small errors, this number is rounded to one and is not negative. This formula gives
a better indication as to which colors are closest to the text object, as the colors closest to

the text object have the highest weight.

Turning now to FIG. 9, a method 800 is shown that the color contrast adjuster

uses when the user “pushes” the auto-contrast button 220 of FIG. 2. The color contrast



35 In step 375 of FIG 4, the color contrast adjuster finds that
not all background objects have been selected and returns to step 305 of
FIG 3 to select another background object. Note that method 300 woul d end
at this point if the buttons were G F buttons with no text object over the
buttons. Because the buttons are G F buttons with text objects over the
buttons, the color contrast adjuster confZnues the method in step 305 of
FIG 3 by selecting one of the buttons. The button the col or contrast

hat 1 not (g Yl B et el Supltb 0 f oot TN S oBGBISEONA D0

the butt onp@bRRAT colbraienibiation, dpd tkedoétentribt adjuitéridds thesadoléraohmbieions,
determ ning the background object's color will be a bit harder. A preferred

met hod f orascatestry; toiuser referensésni@idte Mashast 809 starts soon affer thegisehasiipdieated wi | | be
described in reference to FI G .5. . JAssune for .naw se the
button is (#S themeils co gagongrﬁgtpr9tg6rnib§ Pifssipe e quﬁoe-corgrgft&uagr? E%%%? Bﬁ)%%gﬂ I'n
addi ti on, ' en the col or contrast adjuster determ nes
if there i@%ﬁé‘%@{s@éﬁﬁ‘gﬂﬁﬁwb| em the color contrast adjuster finds a

color contrast problemfor this user. This is shown in entry 650 of user
preferences 124 (of FIG 7), where there is the problem col or conpination

of a red backgrMefied00 stagts mhemtheaglor canfeashadsysiarallowe Biediserds selFstdRs on 605
f t hi bl | nbinat i J . | i, ght . | bl ack
(AR TR s SRR e
of FIG 8 n)g%e &%Fg@g sapk Mleie?&{je&i‘w Yeletfiflg bmmgfehg%a akdaddf theWRetepdge (modl F file

obj ect na eNane hat ‘can be | oca t hrough j avascript or
ot her net hpdferredpordtsoalicking (onreact digect flessyrefeired)anf mhrerthiyeonegext aranatet er ni ne

when the cursor is _over the-qbject. For [nstance, _the "o use r" method -
associ at edthan pre baskgroupd Sblje%td'f' selgqted, thecolor %@f@bﬁﬁl‘bﬁe’égﬂgybw&‘ﬁﬁ?%usg i s
posi ti onedoﬁ%%ﬁy% r‘és'éleQﬂhSSSjecé.t shoul d be noted that the G F object is

In steps 810 and 820, the color contrast adjuster determines the background
object’s and foreground object’s colors by using method 500 of FIG. 5. If there are
multiple colors in the background, the color contrast adjuster can cycle through each .
background color or could provide a mosaic for the background of the top N colors. The
color contrast adjuster, in step 830, asks the user to select either the foreground or
background object, and the user selects one of these objects in this step. The color
contrast adjuster provides the user with additional colors for the selected object in step
840. To provide additional colors, only a small palette of colors could be provided, or a
large color matrix showing all colors could be provided. In step 850, the user selects a
color for the object, which the color contrast adjuster shows in the display. Note that step
850 can be done a number of times until the user is finally ready to select the current

example color (when the user would push a “finished” button, for instance).

Once the user has selected one color for one of the objects, the color contrast



al ready changed to another col or. L

36 - " The color contrast adjuster then, in step 363 of FIG 4, should
run steps 310 through 360 because the background has changed. However,
because there is only one text object on the background object, the color
contrast adjuster could forego steps 3104§hrough 360, if desired. In step
370, the color contrast adjuster applies the color conbination by either

changi ng t bjubiéMsid tHeaisaridhé andhie Mbuldickeab ahigid tidldtherfdbjeet’s coloh@tdprasoger or
by nodifying the browser's data structures for the current web_ page.

The col or Hdhe nseswoali liket tochange shs @hemobmgs edler @W@ﬁﬂ@d‘)@é) the colisr age 126 of

FIG 8, to indicate to th er the n a By usi ng
j avascri pt Sas ‘%’Wé"‘e%fséﬁe ‘&%‘}m‘&@a‘!‘* ‘ﬁg?@f" Yogglns Pﬁjﬁ% (! @tegﬁwﬁmgf t he
cursor and t | r and<dipRAY¥ ShePSth@D) ect
(such as atpgt}?é gﬁ)gﬁt&%tg%x éﬁéoﬁgﬁgggﬁt glse{uggafd&gt%gr detler m nes that the
cursor is object’svlahil@pt withtserehi¢m coloafor ecthervbjrge@tept888). cidranstaneaf r ast
adj uster uses changed col or storage 126 to find the object in the storage
(obj ect 72 th@mrs eqied blaek @x@msm&@dnl@ﬁk textovQudd ?i@w&m tbackgraupd thag bj ect .

The col or tra ster n then tothe user. In the
current ex ?Bro \iﬁ%ﬁ ﬁ%’“ﬂ‘%&&%ﬁ‘%&%‘&%ﬁi& %ruggr m(ﬂ?@ ut ton 264 (which was
red but is now light gray), the color contrast adjuster displays the color
"“red". This provides the user with an indication of what color the object
was before the Thtosloramtmststjuaey mM\mthehngs:blctdndlemolonnf the other objecBecause
not all background objects have been sel ect? gls ?I G 41) t he
(the second object) in step 885. Once the user finally selects thlS co or or1 the use
indicated that he or she did not want to change the other object’s color (step 870 = no),
the color contrast adjuster saves the new preferred and problem color combinations (step
887) as an entry in user preferences 124. The color contrast adjuster then applies this new

preferred color combination to the objects (step 890).

Note that the colors discussed in the previous method will generally be color
ranges because the number of colors. If desired, the user can make changes to the ranges

to create finer or broadened color equivalents.

As shown in the previous examples, the preferred embodiments of the present
invention provide a color contrast adjuster that selects and applies one of a plurality of
color combinations for a text object and a background object based on a current color
combination. The user has control over which colors cause a color contrast problem and

which colors do not.

While the present invention has been particularly shown and described with

reference to preferred embodiments thereof, it will be understood by those skilled in the
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.color contrast adjuster selects the |ast background object (button 265 of
FIG- 2) i*n step 310 of FIG 3. This button'is simlar to button 264 in that
the button is a G F file that has separate text 285. The AF file is mainly
black with a white border. Al of the elenents (the black and the border)
are contained in the GF file. Text 285 is yellowgreen. In step 307, the
col or contrast adjuster determ nes the b%bkground color as being primarily
bl ack. The preferred nmethod for determ ning the color of multicol ored
Obl ects w elrw;lg ns Eﬁaﬂg& i Fornhfd GRER they Bl dradeTherein without departing from

en the col 6r contrast adjuster determines if there is a color
contrast pthe bpieitand dvepeof the imvemtiorast adj uster finds entry 660 in user
preferences 124 of FIG 7. This entry indicates that yellow green text on a
bl ack background is a problem col or conbination and that the preferred
color conbination for this user is white text on a black background. The
color contrast adjuster, in step 365 of FIG 4, determnes that the
background has not been changed, so that steps 310 t hrough 360 do not have
to be run. In step 370, the color contrast adjuster applies the color
conbi nati on by changing the color in the HTM. source file for this text.
The col or contrast adjuster then adds entry 780 to changed col or storage
126 to indicate that the text (Text 3) has changed. Finally, the
color contrast adjuster in step 375 of FIG 4 determ nes that al
background obj ects have been exam ned and ends net hod 300. Note that
changes to background and/or text object colors can be nmade all at the end
of processing, if desired, or each change to a col or conbi nation may be
made at one tine, as exanple nethod 300 shows.




Turning nowto FIG 5, -this figure illustrates a preferred nethod for
determ nihg the color of an object. This nethod is used by the col or
contrast adjuster in steps 307 and 320 of FIG 3. The nethod starts when
the color contrast adjuster determnes if the object has nore than one,

color (step 510). Generally, this entails_determining if the object is an

entity whose color is described in the HERL SOUI’W"TITG web page.
If the object is a GF or JPEGfile (m@r er graphi il ,-_Ma‘iitis
assuned that the file is multicolor edc.LAm‘“b Ifl m&“\m\\\\ '

stdép 520 to
determ ne the cqglor. Determning the color of HTM. entities is well known
inthe artl- If ARGPBYAWEFOMRESIHEGr e t han one col or (step 530 = yes), the

col or contrast 38

adj ust er choosegtl@asﬂ,@gl;r[,gg g2l Xel , ending pixel, and path in step 540.
Ceneral |l y, because npst bacig? ounds are square, one of the corner pixels
will be the starting |ocation, the catty-corner pixel will be the ending

| ocation, and tamepmishcoupldd ththeradleaktyone@rocessor; and  The col or cont rast

adj uster next selects or chooses one pixel and determ ne this pixel's color

by doconpr essi nb CURECoTBRR Bitey RSlRS i Btmb: B EoBF b Ser”y Bl ng

the file in mMenmwrmising iftd\QireHELotér Bolibithtibh ForP léabt oAb tER6bjel 2@ la:
Al ternatively, the color contrast

background object is a problem color combination, the color contrast adjuster

nly one
color (step 530 = no), then the HTM. file is acces

selecting and applying one of a plurality of color combinations for the at least one
text object and the background object if the current color combination is a

problem color combination.

2. The apparatus of claim 1 wherein the color contrast ddjuster determines the color

of the at least one text object and the background object.

3. The apparatus of claim 1 wherein the apparatus further comprises a plurality of
problem color combinations and a plurality of preferred color combinations
residing in the memory, each preferred color combination corresponding to a
problem color combination, wherein the selected color combination is a specific
preferred color combination, and wherein the color contrast adjuster selects the
specific preferred color combination if there is a match between the current color

combination and one of the plurality of problem color combinations.



adj uster can use APls, a plug-in, or the browser to deconpress thefile and
then the:col or contrast adjuster could access the Hﬂmg’iﬂ’j’ﬁﬂﬂuwnﬁ
Additionally, if the file is already being shown on col or
contrast adjuster can access pixels of the screen to det érmf'ne® tHis pi xel's
color. Any nmethod known to those skilled in the art may be used to

determ ne the color of pixels in these f#6es. Concerni ng the

wei ght, each pixel is weighted to determ ne how its col or should be added.
One preferyed wihebppahgusofichias Iwhéreinahdledointast adjustef proeidesa tiser Mith 6.
For smal |l background objects such as buttons, the weight can be_ ogne.

Addi tional |y, t heleassonhexample elornembination forghe afdeasypraisutobincsand the t he
added conpl exi t ssoci.ated with FI G .S not desire o e
wei ght det er i nBarKErPUGE 8{?“%‘5\@‘?%3 Bt BEF‘?‘h°‘§°[°8°g%@@%W%%%l?‘hcg'@é?aé‘Pnif'sm‘

cat egori zed. Th ' 8 bl E5bRtathed, 86dsithactioien batsl iad col or s
615 of user pre gfdé%ééétsdnﬁggﬁfé@ Fll.ﬂlé)i&%i'ﬂ B?/&g%i ngs th?ase background col ors,
the col or det er gbmbinktivn to $hd pleralityedfl preferted colohemisrations,fand hdds the curens

sel ected and can distinguish froma |ot of background col ortﬁ, t here shoul d
be nore backgr ogelar exmbinatiogts theplurakity of peablera gelos combinatigns, the CREet cannot

d ly d ] | f | QK- | d
2{8‘#';“ 615 ibﬁt - efloF frriyingtioncontipolity o g cfo Rl daiol SoloF BambARGH 0L
col ors can be 39

chosen (for instance, 256 colors) instead of using user preferences 124,
and these colors can becone the categories used in nethod 500.

5. The apparatus of claim 3 wherein the background object comprises a plurality of
background object colors, wherein each of the at least one text objects comprises a
text object color, and wherein tﬂc color contrast adjuster selects the selected color
combination by combining each of the plurality of background colors with each
text object color to create a plurality of current color combinations and by
comparing the plurality of current color combinations with the plurality of

problem color combinations.

6. The apparatus of claim 5 wherein there is more than one match between the
plurality of current color combinations and the plurality of problem color
‘combinations, and wherein the selected color combination that is selected and

applied by the color contrast adjuster is a default color combination.

7. The apparatus of claim 5 wherein the background object comprises a plurality of
pixels, each pixel having a pixel color, and wherein the color contrast adjuster

categorizes and weights each pixel’s color.



After the color -contrast adjuster categorizes the color, the weight for.
this pixel is added to the category. For instance, if the pixel is blue and
the weight is one, the "blue" category is increnented by one. If the pixel
is blue and the weight is 0.335, the "blue" category is increnented by
0.335. If all pixels' colors have not been determ ned (step 580 = no), the
col or contrast adjuster chooses the next47pixel. If all pixels' colors have
been determ ned (step 580 = no), the color contrast adjuster deternines the
top N color categories. The nunber Nis determned during the initial set
up of the color contrast adjuster by the user and nmay be changed by the
user at ang tinme. The default value is preferably three colors.

Not e that $f a Tk apparass ofslaimd whergig theapparatus fuster eampriscsheUsous to

lculate th t f the draw d b ' Thi b
Cal e e e RSl e M SRR BBl R oI SED, o2
of pixels. Thi Scdt&%ﬂ eik 81%1%& ﬂlethéclﬂf‘e;?@e&sﬁ&%biﬁ%n%ﬁ%%wrfcpﬁmf gdjaser 100

pi xels total in ng and the nunber of blue pixels is 50, then the
per cent age woul gpplies thesdle@edeoldlconebiation to fhanleast ohe wit objert pudither such as

35 percent could be used, instead of N |f the cqﬁor IS E&eﬁ%gr th%n this
limting per cenbagkeround objectrndiersinfhecolin contrgt adiusis dERIAYS Medameedlt ext

ot i mpor tant i cper e BB RuirPER rlabd e s oy PR ORI cbabbed L TETTEL

500 does is allow the color contrast adjuster to determ ne the major colors

in aJPEG GF, or other file. These colors can then be conpared with the

text object color to determ ne problen1co%nganbLﬁarr6ﬁ§fﬂpecause t here

are N colors that can cause col or contras rm\m\“ﬁ“mm t hi s background
\ w7

and the text on the - ﬁ“

* c




40 background, the color contrast adjuster uses all of these N colors in
conpari sohs with the text object on this background. For exanple; for
button 264 of FIG 2, the buttonis a GQF file that is a red color with a
bl ack border. If using the N color system both black and red woul d be used
as colors that the color contrast adjuster conpares, with the yellow text,

to problemcolor combinations. First, ste$s 310 thW
"partial nethod" herein) would be perforned using ack d and
t he yel | owdt ext AnNpparatus pempasieg:al net hod (steps 31 m“ﬁm‘i%m“mul d be
re-run using the red background and the yell ow text \ y ext was
changed, the newte>§t coIo ers;c')r' However, if either of these partial methods
changes t he bacﬁtgl%suﬂﬁfjp[t en subsequent partial methods woul d not be run.
In the exanpl e of button 264, when red background and yellow text are
conpared w th paekineiy calpled t©dhdatiedsi emeprodebsory ed background is changed to

light gray. If the black background has not yet been conpared wth the
yel l ow text, the partial, method woul d ti.ally,

t..b .
havi ng mul ti pl e20BVEEIesiing e t&fé&ﬁ‘@?@@r‘}g df?@@ﬁr@%‘[}aﬁ!ﬁs@flgﬁt %%%g"ﬁﬁ“}tésugh 350

will be perfor r Q36mbAsshe Qp@ct . For
t he next text ggﬁﬂéé:\’t?lfie(g@g%g&%%ghp ﬁ‘;:g%gﬁ&%%gi&gﬁtﬁl@%g%ﬁm d f%r each

col or of the bagkjattuels and thetbatleroid objexx tomprisigs at ldakt onerbackgraumdabfect hange
occurs to the background, step 355 is run to change all cql or conbi nations

to preferred cokelor,deemtektrabjdcbealor and one of thepyleastioge haskerayngpbiecigologs
preferred meightin?.schene i Is weighting schene gives pixels

S _shown. .Tl’{ .
cl osest to text “OB ’é%?%aflf'féen}tl@ﬂ'é%qm%?ﬁ’ﬁi . Conversely, the pixels farthest

fromthe text object are given the |owest weight. This scheme, thus,
attenpts to ascghikéipleferenéelr&iding iroHhe niethorfgnd @¥iprising aplabligrof pedbders when
conpared to the text color. Those pixels (and colors) far away fromthe
text shoul d not caloeedmbinatipns bhdaplwility of preferred color combinations, each color

combination comprising a text object color and a background object color, each

problem color combination corresponding to a preferred color combination; and

a color contrast adjuster residing in the memory, the color contrast adjuster
selecting a specific preferred color combination corresponding to one of the
problem color combinations and applying the specific color combination to the at
least one text object and the background object if the current color combination

matches a problem color combination in the user preferences.

10.  The apparatus of claim 9 wherein a user sets the range of colors that comprises the

match between the problem color combination and the current color combination.



conbination with the text, as the colors are tmomﬁm\\g\\} For
st

exanple, 'If there is a background of a rai nbow a ‘“ﬂ“\“\ n a swath
of yellow color, this color I““

41 conbination may not be a problem col or comnbi nati on for the current
user. The weighting scheme of FIG 6 would determne that there is no

probl em col or conbination for this user BWause the yell ow background is
closest to the black text. By using a weighting scheme where the weight is
al ways one,; hovayer, Lhg. 6ok LORLEAThe bt Shfhs RjBL ARRALE B 4hal there
is a color contras proslem ecause the weight 1s one, the color contrast
adj uster w || Whiaghdne@ae bbjetecdloriand badkigasnmd objetxaolar] ose the pixel is to the
text-equally. Thus, pixels that nay be, for instance, red will be used to
create the top N background colors. Sone of these colors may have col or
contrast problems with the text, even though the only background col ors
that actually surround and are close to the text are yellow. The col or
contrast agpust gfe uscnf]ﬁ,rl‘ﬂﬁl 9§ WRerBRGKIEAN onlrNt adjfistbn provid&d udes Kith

pref erences even though the user does not have a contrast problem for black
text on a yel | owt leas ¢ exsntble color combindfian fgrtheiatdea306ne textabyeot aridetbe or ed

background. Text 930 is on the background at a certain |ocation. I%iz%_gonal
910 is the fart heckerayndohisets 2lhevsibe ysarip cnose prexamp (CQERHaEeH 19

background 900 i,s not rectanqular, th h t I s§ an
estimate of _theh}eﬁt?%éts o s %ﬁéglobé?ﬁgghu%m%%iagg?féoslg}}\é)f%gﬁggg%r ound may
be chosen. Pi xekoRffatich BMRe ek flef@éncktlAnd hdd the &t &AGHVOIbENARIOR to the
background. Di stance 950 is the distance from pi xel 950 to the nearest part

of text object PRRalitfbEpmbleghtolorsconthinatiphs theodurmonti cotpr combimation one mi nus t he

fraction of the distance frgmthat pi xel to the_nearest
corresponding to-the chosen example color combination.

13, The apparatus of claim 9 wherein the at least one background object color is a
plurality of colors and wherein the color contrast adjuster selects the specific color
combination by combining each of the plurality of background object colors with
the text object color to create a plurality of current color combinations and by
comparing the plurality of current color combinations with the plurality of

problem color combinations.

14. The apparatus of claim 13 wherein there is more than one match between the
plurality of current color combinations and the plurality of problem color
combinations, and wherein the specific color combination selected and applied by

the color contrast adjuster is a default color combination.



part of the text object divided by the length of the diagonal. If there is
round-of f ‘error or other small errors, this nunber—s- e and is
not negative. This fornula gives a better indicatfijmass ' olors are
closest to the text object, as the colors cl osest”ﬂmmm,mgmggmﬁct have
t he hi ghest wei ght. Turning now.to FIG 9 & metho I s shown
that the col or contrast adjuster uses whéh the user "pushes" the

auto-contrast button 220 of FIG 2. The col or contrast . .

42 adj ust b duTheappatstus ofislaimd 3avheosin thertbackeaseyndiabjesteaseprisgs pplaity efl col or
conmbi nation for_.a probl em col or canhi nati on, .,and the col or contrast

adj ust er adds tPRE&S %46 BWCE%YHPWNQ@E" Hé(ﬂ‘eé%‘? ,cofo C%@F‘%J‘&? rences
124. Met hod 800033%%F&§S AQitt Slchieryssior.nas indicated that there is a
col or contrast pr em by preéssing'the auto-contrast button 220 on browser
interface 200 (shown in FIG 2). Met hod 800 starts when the col or

contrast adjuster allows the user to select the foreground and background
objects with which the user is having difficulty (step 805). The user then

sel ects these ohjects ect.i.ng or. sW.pinNg a tea, of fhe b ;page (nost
pref er r ed) F%r b ec?ﬂpéf?i?%gosf%}‘fﬂ a ﬁ%}?_fﬁ"éﬁle_d(%flﬁég“r@rog’feé:?l?a&?)&aqofn\é\fen%‘lde t han one
text or nore thgfeLRMahOAeipll Auidde@td Hikel'scofd? £ & hinddty dnemdhus@at r ast
adj uster shoul d provide the user opportunity to re-select the objects.

 fraction of the distance from that pixel to the nearest part of the text object divided
by the length of the diagonal.

17.  The apparatus of claim 15 wherein the weight is one.

18.  The apparatus of claim 9 whérein the at least one text object is a plurality of text
objects such that there are a plurality of current color combinations and wherein
the color contrast adjuster compares each current color combination with the
plurality of problem color combinations to select the specific preferred color

combination.

19. Tﬁe apparatus of claim 9 wherein the apparatus further comprises a cursor,
wherein the color contrast adjuster saves the name of the color of the object whose
color is changed in the current color combination when the color contrast adjuster
applies the specific color combination to the at least one text object and the
background object, and wherein the color contrast adjuster displays the name of

the color when the cursor is placed over the object whose color is changed.



I.Ln steps 810 and 820, the color.contrast adjuster determ nes the background -
object's and foreground object's colors by using nethod 500 of FIG 5. If
there are nmultiple colors in the background, the color contrast adjuster
can-cycl e through each background col or or could provide a nosaic for the
background of the top N colors. The color contrast adjuster, in step 830,
asks the user to select either the foreg¥lound or background object, and the
user selects one of these objects in this step. The col or contrast adjuster
provi des the user with additional colors for the selected object in step
840. To provide additional colors, only a small palette of colors could be
provided, or a large color matrix showing all colors could be provided. In
step 850, the user selects a color for the object, which the color contrast
adj uster shows in the display. Note that step 850 can be done a nunber of

L1 Tes Unt i bt Nerke S partd $0fiino LRAGH bR FkG TontoiiSes Ica@ne QUATRLAufeo! OF

(when the n autton, I nst ance) .
Once the user hgs: s&h&eethe IR oBfbOEolérQind Aitcat Wast die batligeairdl objdotcalad, or
cont r ast 43 adj uster

asks the user i fndwheaeinghecolottamtistiadjuster apping thetshecifit eplor copjbination by o or
(step 860). If the user would |ike to change the other obj.ect's, ¢ (step
870 = yes), themodifingshatextabied golgstnd 5?8‘9?‘%8%3 ‘?ar‘fggrﬁglé‘f&?r‘ﬁtﬁogadil |Eonal
color for this object ' [ : - ekibg or matrix, or

provi ding a new? ?SEPPéeg%é g?ﬁa%“?ﬁ#&%ﬁ#@??&%ﬁﬁ% ot her object's color
along with the problemcolor for the other object (step 880). For instance,

if the user selected black text in step 850, black text would show up on a
background that is the problem background color as indicated by the user in

I




The col or contrast adjuster allows the user to select the color of -the

ot her obj éct (the second object) in step 885. Once the user finally selects
this color or if the user indicated that he or she did not want to change
the other object's color (step 870 = no), the color contrast adjuster saves
the new preferred and probl em col or conmbi nations (step 887) as an entry in
user preferences 124. The col or contrast 53adjuster then applies this new
preferred col or conbination to the objects (step 890). Not e t hat

t he col ors 2di scusmethod fortilpreviny éslorScofiihdt Betwakh torgpner displayel @exg @bjettsr anges
because the nunber of colors, If desired, the user can nake changes to the
ranges to creat @9 baskgroynd ebisatgcthe method somprising sheasiteps of: As shown
in the previous exanples, the preferred enbodi nents of the present

et on provi ey AL St AN ARSBFORR A L 5 one o

a plurality of I nat1ons ground obj ect

based on a curr gadkgestndlobjeetiiatréblem coibe user has control over which
col ors cause a col or contrast problem and which colors do not.

VWil e the present invent iﬁgn has_been particularly shown and described with
reference to pr&lestingoneebaplusality of eqler esbinationgfor pt least oReitextebiest apd at hose

skilled in the background object based on the current color combination, if the current color

combination is a problem color; and

applying the selected color combination to the at least one text object and the

background object.

22.  The method of claim 21 further comprising the step of determining the current
color combination'-by determining a color of the at least one text object and a

color of the background object.

23.  The method of claim 21 wherein the method further comprises the step of
providing a plurality of problem color combinations and a plurality of preferred
color combinations residing in the memory, each preferred color combination
corresponding to a problem color combination, wherein the selected color
combination is a specific preferred color combination, and wherein the step of
selecting comprises the step of selecting the specific preferred color combination
if there is a match between the current color combination and one of the plurality

of problem color combinations.

LR O AR T
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art that various changes in formand details may be mmm
departing' fromthe spirit and scope of the invention. ’
1

45 . CLAI M5 cAnLapparatus
conpri si ng: at | east one processor; a nenory coupled to the
at | east one processor; and a color contrast adjuster residing in
the menmory, the color contrast adjuster 33 determning if a current

col or conbipati for ast e text abject and . g backgr ound

obj ect 1s Por onhemreitar TR RompHSnE Heafthe ofprorifing R FEH R

sel ecting and ansisvwwex%gle%@ cBinBIralibd Sor Me £ Nadf ore@BRIOBRE! Hashd OF the at
| east one text object and the background object if  the current col or
conbi nation i s &ackground gbjechlaiowing the useotidhoatd arcxample @lor combhatiepphir at us
of claim1l wherejn the color contrast adjuster determ nes the_color

of the at |east ¥ leaskencpmple colnr combingtiens gAding anyshaseq example color

combination to the plurality of preferred color combinations, and adding the
current color combination to the plurality of problem color combinations, the
current color combination corresponding to the chosen example color

combination,

25.-  The method of claim 23 wherein the background object color comprises a
plurality of background object colors such that there are a plurality of current
color combinations, wherein the method further comprises the step of the
selecting one of the plurality of current color combinations of the at least one text
object and the background oi)j ect as the selected current color combination, and
wherein the steps of selecting one of the plurality of current color combinations,
searching user preferences, and selecting a specific preferred color combination
are performed until each of the plurality of current color combinations is
compared to the plurality of problem combinations unless more than one preferred
color combination is selected, whereupon a default color combination is selected

and applied.



3. The apparatus of claim| wherein the apparatus further conprises a

plurality of probl em col or conbinations and a plurality of preferred
col or conbi nati ons residing in the nmenory, each preferred col or

conbi nati on corresponding to a probl em col or conbi nati on, wherein
t-he sel ected color conbination is a specific preferred col or

conbi nati on, and wherein the color contr¥st adjuster selects the

specific preferred color conbination if there is a match_between the
current coi2r  The methodmficlaimi2d wherrin thedaekeround qbjest eomprses e Phralfy i col or
conbi nati ons. . . . . . . 46 4.
The appar at us oP XS, Fach PRl having a pixel ‘E?J)?rOWhEISthP%g'teﬂfzggijg}eé somprisesthss o
user with steplof kﬁ@g’ﬂrizﬁi@%ﬁ%’iﬁ?{tiﬁg %&lﬂixa%%ld?%d% sfe?rofftﬁhf‘su%{miln@as'f
one text object and the background object, allows the user to choose
an exanpl e col othecweiphts fdrieach dalamategory andtdeterminingthe highest Necrdomdategoriesor
conbi nati on, adds the chaosen exanple cql or . conmbinatjon to the
plurality of pr&fvpg the highesisugsnandhicreip the highestly gelor gategaries arpused as

col or conbi nati @{O%;g}c})mg@e%«%%%dnh%&gag%% | em col or conbi nati ons, the
5.

current on cofres ding to the chosen exanpl e col or
conbi nati on. The apparatus of claim 3 wherein the background

obj ect conprises a plurality of background object colors, wherein
each of the at |east one text objects conprises a

27.  The method of claim 25 wherein the at least one text object is a plurality of text
objects such that there are a plurality of current color combinations, wherein the
method further comprises the step of selecting one of the plurality of current color
combinations of the at least one text object and the baékground object as the
selected current color combination, and wherein the steps of selecting one of the
plurality of current color combinations, s;arching user preferences, and selecting a
specific preferred color combination are performed until each of the plurafity of
current color combinations is compared to the plurality problem combinations
unless more than one preferred color combination is selected, whereupon a default

color combination is selected and applied.

-
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text object color, and wherein the colar contrast adj-uster selects the

sel ected col or conbi nation by conbining each of the plurality of
background colors with each text object color to create a plurality
of current col or conbinations and by conparing the plurality of
current color conbinations with the plurality of pr obl em col or

conbi nati ons. 6. The apparatus of 58laim5 wherein there is nore than
one match between the plurality of current col or conbinations and
the plural 28y ofThefmetlod®feRin@21 wherein the spohapplying theaalctetieolol n t he

sel ected color conbination that is selected and applied by the color
contrast adj ust eembigationdfufthericompobesithessepofravingthe name of ewlmmftgppar at us

f claimb5 wherejin the back d_opj ect ' lurality of
pi xel 5. each pi SERCHE DR BS R FoBBiraRon SRTAmBF o pobed BepeibCiim ot
adj ust er appying te sefeited BBV EdrblhtidhA4il WhetEihn the MBS further

47
comprises the step of displaying the name of the color when a cursor is placed

o

over the object whose color is changed.



8. The apparatus of claim|. wherein the apparatus further conprises a

cursor, wherein the col or contrast adjuster saves the name of the
col or of the object whose color is changed in the current col or

conbi nati on when the col or contrast adjuster applies the sel ected
col or conbination to the at |east one text object and the backgr ound

obj ect, and wherein the col or contrast é@juster di spl ays the nane of
the col or when the cursor is placed over the object whose color is changed.

48 9. 791 apAdiathodios proVing Belor contrast betwden! e@sder dizplapedreetsabiects
a nmenory coupled to the at | east one processor; a browser residing

in the menory aand baickgrpand oljects, an atdeast opgtexeobjecs bpmprisingyatext abject color

surr ded b K d, qhj ect, the at, | t t ext,.obj ect | Si

R ke Ty e T A Sy

one background %é&g&logand one JF et leabt GneltRX r&m&biec?&h% cBRdrising 20f the at
ground o CO S|

| east one back | ect colors ri g a current color

conbi nati on; current calotuaibintion ahemetndcempesing therstdphef:menory and
conprising a plurality of problem col or conbinations and a plurality

of preferred col or, conbi nati gns, each c¢Ql or conbi nat.i on conprising a
text object col BPVidig %“%&W%F%?ﬁf%@tﬂe@ ¢s leéhﬂp?m%%(cﬁqggompmesﬁrpg‘brgg% col or

conbi nation cor §Espaaali B tOmBinRtGsSha § D2k of R AZbio? BomBidtions,
each color combination comprising a text objeét color and a background object

color, each problem color combination corresponding to a preferred color

combination;

searching user preferences and comparing the current color combination with at

least one of the plurality of problem color combinations;

selecting a specific preferred color combination corresponding to one of the
problem color combinations if the current color combination matches the at least

one problem color combination in the user preferences; and

applying the specific color combination to the at least one text object and the
background object if the current color combination matches the at least one

problem color combination in the user preferences.

30. The method of claim 21 further comprising the step of a user setting the range of
colors that comprises the match between the problem color combination and the

current color combination.
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a color contrast adjuster residing in the nmenory, the color contrast

adj uster ° sel ecting a specific preferred col or conbination
corresponding to one of the probl em col or conbi nati ons and appl yi ng
t he specific color conbination to the at | east one text object and
t he background object if the current col or conbination mat ches a
probl em col or conbination in the user pr&ferences. 10. The appar at us
of claim9 wherein a user sets the range of colors that conprises the

mat ch bet wgen t Mhe pieddesNcldmh @0 fawts icompiising diedtdphf determinitg thetext object
conbi nati on. 49 11.

The appar at us ofoler andithe bagkgraind objeet epddror contrast adj uster deternines the
at | east one text object color and background object color. 12.
The apparatus of claim9 wherein the color contrast adjuster provides a
user with at | east one exanple color conbination for the at |east
one text object and the background object, allows the user to choose

an exanpl e 320l oThe edthodadfictaim29dasther comprisihg tirtstdpe afprovidingexesepivith@ol or
conbi nati on, adds any chosen exanple col or conbi nation to the user
pref erences, andeaskens expmplesolos Aembisption o5 fsiahlpastone text phjectand the ) yraljty

of problem col o li)ac(::kogrngjuinﬁ%rt)}e% \ %Ilow:[v{xllg e ser pot ch%gsleoarn e%&HBfe r%lfoir @Bmbination
from the at least one example color combination, adding any chosen example
color combination to the user preferences, and adding the current color
combination to the plurality of problem color combinations, the current color

combination corresponding to the chosen example color combination.

33.  The method of claim 29 wherein the at least one background object colqr .
comprises a plurality of background object colors such that there are a plurality of
current color combinations, wherein the method further comprises the step of
selecting one of the plurality of current color combinations of the at least one text
object and the background object as the selected current color combination, and
wherein the steps of selecting one of the plurality of current color combinations,
searching user preferences, and selecting a specific preferred color combination
are performed until each of the plurality of current color combinations is
éompared to the plurality problem combinations unless more than one preferred
color combination is selected, whereupon a default color combination is selected

and applied.



correspondi ng to the chosen exanpl e col or conbination- 13. The
apparatus’ of claim9 wherein the at |east one background object color is a
plurality of colors and wherein the color contrast adjuster selects the

specific col or conmbi nati on by conbi ning each of the plurality of
background object colors with the text object color to create a
plurality of current color conbinations 58nd by conparing the

plurality of current color conbinations with the plurality of

probl em cojpr cptheBbd 8fdlaim 33 whdein thelbikafnad abjec coimpebaiaplddlinter ei n
there is nore than one match between the Iuralltg of current color
conbi nat i ons arpix¢lheag pmdlhat/mg@fplml odlbr wheotin fhe method fugt MOHWS@#\@? and

\é\ge(rf' 2 0;[] ?azf esgég Cocl)q?én%argﬁ Lnoggq?fsz lpgc% ggqlﬁgqugﬁg step of s%ming the the
50 15 . The a&agaétf&seaa{ géé,pa}e@g Féﬁﬁl&ﬂ&h@ﬁféﬁ%t%éﬂox%le%%heé?mmrl ses

a plurality of aving a pi xel color, and wherein

the col or cont rigsingatl mgh@t sums, and whaderoihe highsstahcblowedatigbsessme hsqdl asel
col or.

the plurality of background object colors.

35.  The method of claim 33 wherein the at least one text object is a plurality of text
objects such that there are a plurality of current color combinations, wherein the
method further comprises the step of selecting one of the plurality of cutrent color
combinations of the at least one text object and the background object as the -
selected current color combination, and wherein the steps of selecting one of the
plurality of current color combinations, searching user preferences, and selecting a '
specific preferred color combination are performed until each of the plurality of
current color combinations is compared to the plurality problem combinations
unless more than one preferred color combination is selected, whereupon a default

color combination is selected and applied.

36.  The method of claim 29 wherein the step of applying the specific color
combination further comprises the step of saving the name of the color of the
object in the current color combination whose color is changed during the step of
applying the specific color combination, and wherein the method further
comprises the step of displaying the name of the color when a cursor is placed

over the object whose color is changed.
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16. The apparatus of .cl ai m 15 wherein-the background object has a

di agonal and wherein the weight assigned to a pixel's color is
determ ned by one mnus the fraction of the distance fromthat pixel
to the nearest part of the text object divided by the I ength of the
di agonal . 17. The appar at us of clgin115 wherein the weight is one.
18. The apparatus of claim9 wherein He at |east one text object is a
plurality of text obj ects such that there are a plurality of current
col or conbi nati ons and wherein the col or contrast adjuster conpares
each current color conmbination wth the plurality of problemcolor
conbi nations to _select the specific preferred color conbi nati on.

19.  The &ppar dtamediodaf glaim 39 wrherein thetbrewsgs somprites at lgast nae daty ipugtees a

cursor, rein.th ol or.contrast, adi uster \. e n of. the
col or of the obj EFOW&)S%&C%H O%Je8g‘f°g r_alngt@%%%g%@“f’%g}fjﬁé_cé@’ragﬁtw 5ior
conbi nati on whegddi& Fabplyingdné Speeific@ldd Th@bination the spétiid @lordddtbimeiehf | C
col or conbination to the at 1east one text object and the backgr ound

obj ect, and whecempritel checstdpoof madifyirgsthe skt objeetrcottirapd thest tehst onane of

t he col or when tbh?( cursor,is placed over the object whose caol_or f's changed.
ackground object color 1n the at least one data structure to the specific color

combination.

-
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51 . 20. - The apparatus of claim9 wherein the browser conprises at
| east * one data structure that conprises the text object color and
the at | east one background object color, and wherein the col or
contrast adjuster applies the specific color conbination by

nodi fying the text object color and the at |east one background obj ect
color in the at | east one data st6Qucture to the specific color
conbi nati o .. 52 21.
A met hod f&x'i mf® BIASHRI BEOBFt COBWFISIAgT bet ween conputer di spl ayed text

obj ects and background objects, the nethod conprising the steps of:

determning i1 & oliricBfiast it AMICRRMARS if Auriht dotdhontbilfatibf 1r PRGCL and
background obj ect | s a problem col or;
one text object and a background object is a problem color combination, the color
contrast adjuster selecting and applying one of a plurality of color combinations
for the at least one text object and the background object if the current color

combination is a problem color combination; and

signal bearing media bearing the color contrast adjuster.

39.  The program product of claim 38 wherein the signal bearing media comprises

transmission media.

40.  The program product of claim 38 wherein the signal bearing media comprises

recordable media.

41.  The program product of claim 38 wherein the color contrast adjuster determines

the color of the at least one text object and the background object.



selecting one of a plurality of color conbinati onsw ext
obj ect and a background obj ect based on the | or

conmbination, if the current color conbi natl @WIW | or;

and appl ying the selected col or conbination toct he loone
text object and the backgr ound obné ect. 22. The methotl of claim
21 further conprising the step of deterrflning the current col or

conmbi nation by determning a color of the at |east one text object and a

col or of t K2, badhgpeogran pliidecttof claim 383vhereii tie avterleontrast adjusiérris 2le wher ei n
the nethod further conprises the ste pr.ovi, di of
probl em col or coMsSTRPINEHY %ﬁm()@e%lc@ﬁﬁlcp@m&?‘o‘bﬁ' ‘Eﬂpg’ °?ppef "a%’ﬁ‘y‘
conbi nations residin th cagfm At

[ \’B‘?‘é e 058%2?“ e (%%Spl ‘ﬁﬁ% r?& n fo e!élte ecF col or

correspondi ng t §°% 'na
conbi nation is @osBRiakidd, Whetchi B rs,@iécte@baar @dmmhmhu@m speaifit prbferred colbhe st ep
of sel ecting conprises the step of selecting the specific eferred
col or conbi nat i sombination, and whhemethc solar exmitnabt adﬂlsmaieqtﬁ@eém@w

conbi nati on and one of_ th ralit r obl em.col or nbi n t| ons.
color combmat?on if Hlere is a¥natch between thg curren color combmz%lon anﬁ

bt §

one of the plurality of problem color combinations.

43.  The program product of claim 42 wherein the color contrast adjuster provides a
user with at least one example color eombination for the at least one text object
and the background object, allows the user to choose an example color
combination from the at least one example color combination, adds the chosen
example color combination to the plurality of preferred color combinations, and
adds the current color combination to the plurality of problem color combinations,
the current color combination corresponding to the chosen example color

combination.

44.  The program product of claim 42 wherein the background object comprises a
pIMity of background object colors, wherein each of the at least one text objects
comprises a text object color, and wherein the color contrast adjuster selects the
selected color combination by combining each of the plurality of background
colors with each text object color to create a plurality of current color
combinations and by comparing the plurality of current color combinations with

the plurality of problem color combinations.



53 24. The nethod of claim 23 further conprising the steps of providing a
user ‘with'at ‘| east one exanple color conbination for the at |east
one text object and the background object, allowi ng the user to
choose an exanpl e col or conbi nati on of the at | east one exanple
col or conbi nation, adding any chosen exanpl e col or conbi nation to
the plurality of preferred col or conbi nag2 ons, and adding the

current color conbination to the plurality of problem col or conbi nations,
t he current col or conbi nati on corresponding to the chosen exanple
col or conbi nati on. 25. The nethod of claim 23 wherein the
backgr oundypbi epfe (oA RATRE biWtint4 wherein i isthbreXhabforka ButfEerP b ect
colors such that thefe are a plurality of current col or

conbi nati ons, whepkirality bfcumethmdorfoombietiosoandrths pluralitieofpreblemf coldre
selecting one of the plurality of current color conbiq?tionﬁ of, the at

| east one text combinationgpad whegstn the selertedenlonpombysiien thatss selested apd ¢ g

current col or conbi hatj.on,. and . her el St sel ecting one of

Che plurali vy PR BLIEisr Snest agiosid oA Bt ffordofialipn o1 V0|
preferences, and selecting a specific preferred col or conbination

are perfornmed until each of the plurality of current color conbinations is

conpared to the plurality of problem conbinations unless nore than one
referred color conbinatiqn js sel ecied, ,wher on a default col or

(F:) ombi nat i d-i s e Iegrag prg&)uct ofI céq(?}@ %}gﬁg@&_tﬂe ackgrounc‘fl gl%ect comprises a

plurality of pixels, each pixel having a pixel color, and wherein the color contrast

adjuster categorizes and weights each pixel’s color.

47.  The program product of claim 38 wherein the program product further comprises
a cursor, wherein the color contrast adjuster saves the name of the color of the
object whose color is changed in the current color combination when the color
contrast adjuster applies the selected color combination to the at least one text
object and the background object, and wherein the color contrast adjuster displays
the name of the color when the cursor is placed over the object whose color is

changed.
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54 26. - The met hod -of -cl ai m25 wherei n the background object conprises a
plurality’of pi xel s, each pixel having a pixel color, wherein the
nmet hod further conprises the step of categorizing and wei ghti ng each
pi xel's color and the step of the sunmm ng the weights for each col or
category and determ ning the highest N color categories havi ng t he
hi ghest sums, and wherein the highest N@®olor categories are used as
the plurality of background object colors. 27. The met hod of cl aim 25
wher ei n t hé8.at Aguegrarnpeodustthatdnierssts with abiomigerathetbyowsser displaying at leastopj ect s
such that there are a.plural.ity of .current color gonblnati.ons rein the
met hod further SMHfKtobiest thatds §¥ré‘?3m8‘f’&1é3é? B%ct[ﬁgf'?émgﬁgegf {HC%LIC%SPSW‘K of
current col or : j ' f I ' and the
background obj e%l{"e%sw@ﬁg;}hé@&éxpggg eccc){oggmgﬁlre rb gﬂ?%@??yeg?r?bﬁas?g)aﬁ, and
wherei n the st eastohe bskgund gbjecteolor, théitext object color amddnietof tiof atdeast et  col or
conbi nati ons, searching user preferences, and selecting a specific
preferred col orbaskgten 9‘?)@9109‘%@ PEpTiSingEPUIRs T qolar gembintion, dhepragmn ty of
current color co iqations i s conpared to the plurality problem
conbi nati ons  PFOYUGRPEEENEm e than one preferred col or combination is
sel ect ed, whereupon a default col or conbination is selected and
appl i ed. a user preferences able to comprise a plurality of problem color combinatidhs aritB.
The nethod of claim 21 wherein the step of applying the sel ected col or

a plurality of preferred color combinations, each color combination comprising a

text object color and a background object color, each problem color combination

corresponding to a preferred color combination;

a color contrast adjuster, the color contrast adjuster selecting a specific preferred
color combination corresponding to one of the problem color combinations and
applying the specific color combination to the at least one text object and the
background object if the current color combination matches a problem color

combination in the user preferences; and

signal bearing media bearing the color contrast adjuster.

49.  The program product of claim 48 wherein the signal bearing media comprises

transmission media.

50.  The program product of claim 48 wherein the signal bearing media comprises

recordable media.
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conbi nati on further conprises the step of saving the nane of the col or of
the - “ object in the cdrrent color comnbination whose color is changed
during the step of appl yi ng the sel ected col or conbination, and
wherein the nethod further conprises the step of dlsplaylng t he nane
of the color when a cursor is placed over the object whose color is
changed. 64 56 29. A

met hod for |rrpr col or ont bet ween browser displayed text objects
and backgr 3dnd & eg@;@amw‘f M ‘{egg‘é'ber‘é‘ﬁé‘ ‘F%‘)@Ftsdg‘i @8«%6%"1&?&:? RhePIapses t
obj ect col or the ma@ﬁget@egﬁﬁx'égfﬁﬂ&ﬂ 09191'@&% lﬁzﬁfmrah 'tl{éQ:u%ntlc%ﬂﬁ*t one

background object color, the t ] ect co and one of the at

| east one backgrcombuhatiyj.ect col ors conprising a current col or

conbi nati on, the nmethod conprising the steps of: provi di ng a user
preferences that resides in the nmenory and conprises a plurality of

probl em col or conbi nations and a plurality of preferred col or conbinations,
each col or conbination conprising a text object color and a background

obj ect col or, each problem col or conbination corresponding to a
preferred col or conbi nat i on; searching user preferences and
conparing the current color combinati on with at | east one of the

pturality &% prd&be él?ﬁaé%lll&ﬁf%mﬁgﬁ&hdr@nﬂle color contrasg@bmt@ndmgnamspéwah c
preferred col or Lpation co 0, .one t he pr obl em
col or conbi natlgﬁé{ tetxggg @8?%5r038%Pﬁ%W - mat ches the at | east

53.  The apparatus of claim 48 wherein the color contrast adjuster provides a user with
at least one example color combination for the at least one text object and the
background object, allows the user to choose an example color combination from
the at least one example color combination, adds any chosen example color
combination to the user preferences, and adds the current color combination to the
plurality of problem color combinations, the current color combination

corresponding to the chosen example color combination.

54.  The apparatus of claim 48 wherein the at least one background object color is a
plurality of colors and wherein the color contrast adjuster selects the specific color
combination by combining each of the plurality of background object colors with
the text object color to create a plurality of current color combinations and by
comparing the plurality of current color combinations with the pIﬁrality of

problem color combinations.

i



one probl em col or conbination in.the user.preferences; and app! yi ng
t he specific color conmbination to the at | east one text object and the
background object if the current color conbination natches the at |east one
probl em col or conbination in the user preferences. 30. The net hod of
cllkaim 21 further conprising the step of a user setting the range of

colors that conprises the match between the probl em col or conbi nati on and
the current col or conbination.

57 31. Th%® neTheoappefatus incwm§4mhetdheﬁle&iﬁm%ﬂlﬁ'g°@%a@b bepwsen 8t er ni ni ng
the text object . ol or and the. backgr qund ,0 t 32. The
nmet hod of CJ| ai m BTl ¢ 'b“rﬂ[g‘?‘ Qﬁnﬁﬁmfl?fésg‘g‘ai}b IB‘I?i 1§' \Pgoglll%t%loﬁser wth at
| east one exam! gofilh Aont KRRl the spEciAd\RIGH ol tio Blodidnd dppRéd byand

t he backgroun j ect g the user to choose an exanple col or

conbi nation the cblop borithust afjustes &4 defmdt evtarpinbimtbmr conbi nati on, addi ng
any chosen exanpl e

56.  The apparatus of claim 54 wherein the background object comprises a plurality of
pixels, each pixel having a pixel color, and wherein the color contrast adjuster

categorizes and weights each pixel’s color.

57.  The apparatus of claim 56 wherein the background object has a diagonal and
wherein the weight assigned to a pixel’s color is determined by one minus the
fraction of the distance from that pixel to the nearest part of the text object divided

by the lengtﬁ of the diagonal.
58.  The apparatus of claim 56 wherein the weight is one.

59.  The apparatus of claim 48 wherein the at least one text object is a plurality of text
objects such that there are a plurality of current color combinations and wherein
the color contrast adjuster compares each current color combination with the
plurality of problem color combinations to select the specific preferred color

combination.
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color conbination to the user preferences, and adding the current color
conbi hation to the pIurallty of problem color conbinations, the current
col or conbi nati on corresponding to the chosen exanple col or

cqQnbi nat i on. 33. The met hod of claim29 wherein the at | east one
background object col or conprises a plurality of background object
colors such that there are a plurality cﬁ6 current col or

mbi nat i furth
cel et ng o of ITHBBBELS S FRyR af et e Soorer B Pat R B ne at
| east one text wherein tRXédd6riconmsbt aajestaasak&rtﬁaﬂﬁn@@ﬂ (86 boldSoftheoljet tartRe

current col or conbination, and wherein the steps of sel écting one of
the plurality ofca!mm dmnged)ilndhe cwrent cdor combination when ﬁea:otdnnagrastsmdjuster
col or co | nat|

preferences, and s E egf? em%i) Br ef eL

are performed urfPP i Hic qQior GpmPERNes, togne gl {g3sbore ey ﬁatl ons is
conpared to the gg Hm

preferred b%%grg‘l'rd%%b | na??@ﬁ&?@gg?feo(&:? ‘@ﬁgeﬁg%hﬁﬁg gl%&agﬁ%fcol or
conbi nation is aB¢ eslbedhen the cursélﬁaﬁﬁﬁéﬂ évefl the object whose color is changed.

58 34. The net hod of cl aim 33 erein the background object conprises a

plurality of pi xel s, each pixel having a pixel color, wherein the
met hod further conprises the step of categorizing and wei ghti ng each
pi xel *s color and the step -of summng the wei ghts for each col or

category arg_ det gélg& ving the
hi ghest suns, 13{ \% rel ﬁh?ﬁgﬁh?gﬁgéﬁeml\}ﬁ ﬁ)ﬂsgﬁéat O%ﬁsleagtr%neudsag% as
structure that comprises the text object color and the at least one background
object color, and wherein the color contrast adjuster applies the specific color
combination by modifying the text object color and the at least one background

object color in the at least one data structure to the specific color combination.
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the plurality of background object colors. 35. The net hod of cl aim 33
wherein the at | east one text object is a plurality of text obj ect s
such that there are a plurality of current col or conbinations, wherein the
nmet hod further conprises the step of selecting one of the plurality of
current col or conbi nations of the at |east one text object and the
background object as the sel ect ed®urrent col or conbination, and
wherein the steps of selecting one of the plurality of current color
conbi nati ons, searching user preferences, and selecting a specific
preferred col or conmbi natiNoALACMPEIF 60MER UJONTRASACADOESTRR plurality of
current color conbinations is conpared to the plurality problem

combi nati ons unl ess nore than gpsTRaefrerred col or conmbination is
sel ected, whereupon a default color conbination is selected and
appl i ed. 36. The met hod of claim29 wherein the step of applying the

A of -t e aglareofes LR T889)98 I OChal B FRY OB B8 RSP P R

nanme of the color o urre

e e et

step of displaying the nane of the color when a cursor is placed
over the obj¥ndiaekgsowst @25 i herparrgaitolor combination is a problem color combination.

“The text can be any text object (such as hypertext link, bold text, underline text, groups of
text etc.) and the background can be any background object whose color can be determined
(such as a solid color, a button, a global interchange format file, etc). Additionally, the
color contrast adjuster can store multiple problem and preferred color combinations for
each user.  Furthermore. the color contrast adjuster can provide example color
combinations to a user, allow the user to select a better color combination, and add this

preferred and problem combination to a user preferences (124).

Fig 1



59 . °37. The nethod of claim?29 wherein the browser conprises at |east

one data structure t'hat conprises the text object color and the
background obj ect color, and wherein the step of applying the
specific col or conbination the specific col or conbination conpri ses

the step of nodifying the text object color and the at |east one
background object color in the at | east one data structure to the specific
col or conbi nati on. 1/9

60 38. A program product conpri sing: a col or contrast1Qﬁ;uster
that determnes if a current color conbination for at |east one text
obj ect and a_background object is a problemcolor conbinationh/Tﬁe col or
contrast adj uster Belecting and applying one of a plurality of cotor

conbi nat i onp 1107%or the at Ieast one text objde0 and the backgroukd

object if therctrrent—cotlor conbi nati o | or
conbi nati onf jand sigrlal bearing nedi albearing the col pr contrijast
adj uster. ME‘MORY :
PROCESSOR
CONTROLLER

ZN ZN

160

120
_

MAIN MEMORY
122 _~ BROWSER

= = = = e e e e e e = ek e o e em o =
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39. The program product of claim 38 wherein the signal bearing nedia
conprd ses ¢ transm ssi‘on nedi a. 40. The program product of claim
38 wherein the signal bearing nedia conprises recor dabl e nedi a.

41. The program product of claim 38 wherein the col or contrast adjuster
det erm nes the color of the at |east one text object and the
background obj ect. 61
42. The program product of claim 38 ein the color contrast adjuster
is able to access a plurality of ‘problem col or conbi nati ons and a
plurality of preferred col or conbi nati ons, each preferred col or
conbi nation corresponding to a probl em col or c@@® nati on, wherein
the sel ected color conbination is a specific preferr col or

conbi nati on, and wherein the color contrast adjuster” selects the specific

preferred Q%ﬂ%’g% ﬁFO\ﬁgglb' nation 1f there 1s a match bet men@@ﬁ]ﬁent
ain

col or conmbi n one of the plurality of problem
conbi nat i ons|.

220 TAUTO-CONTRAST
230
g
Address | http://www.example.com [+]
( 240
_ =
4 241 )
N /’_A\
IF YOU ARE INTERESTED IN THIS UNUSUAL
OPPORTUNITY THEN CLICK HERE, OTHERWISE
245 | N
250
; CONTINUE TO NEXT PAGE
263~ , o
ﬁ 256 260 N
125< — . ~
CLICK RED BUTTON TO CONTINUE }280
265
26L‘L”CONTINUE QUIT
S N
275 285
ON TO THE NEXT PAGE }287
k J
) | )
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43. The program product of claim42 wherein the color contrast adjuster

provides a user wWith at |east one exanple col or conbination for the
at | east one text object and the background object, allows the user
to choose an exanpl e col or conbi nation fromthe at |east one exanple
col or conbi nation, adds the chosen exanpl e col or conmbi nation to the
plurality of preferred col or conbinationg and adds the current

col or conbination to the plurality of probl em col or3@®nbi nati ons,

the current col or conbination corresponding to th osen exanpl e col or
conbi nati on. 44, The. program product of clafm 42 wherein the
background object conpfises a plurality 36§mkground obj ect col ors,

wher ei n each of Selast adackgeoundbpjsct conprises a text

obj ect color, and wherkein the caolor contrastiadjuster selects the

sel ected col or ¢onbi nati on by con{:)i ning each of the plurality of background
colors with e ekt Object color to create a Iura.#)éy of current col or
conbi nati ons y| Zenosaickgwotihg chlangalindiicatibonguyT ent™ col or conbi nati ons
with theplutality of problem col or conbfrations.

62 1
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45, The program product of claim44 wherein there is nore than one match

between = the plurality of current col or conbinations and the

plurality of problem col or conbi nati ons, and wherein the sel ected

col or conbination that is selected and applied by the color contrast

adjuster is a default col or conbination. 46. The program product of

claim44 wherein the background object cg9prises a plurality of

pi xel s, each pixel having a pixel color, and wherein the col or contrast

adj uster categorizes and wei ghts each pixel's color. 47. The program

product of claim 38 wherein the program product furtfigp conprises a

cursor, wherein the color contrast adjggtier saves t nanme of the col or of

t he obj ect whose color is chang&i n the curent col or conbination

when the col or contrast adjuster applies the selected col or

conmbi nation to the at |eas re—texi ohrect—and t backgr ound

obj ect, and wherein the co Select arreigued SQPh@n%PQJI ys&?5 gt he nane of

the col or when the cursor is pl d©BHUSR) BFEfRIRRCESh) ect ose color is

changed. ! 63
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48. A program product that interacts with a browser, the browser

di splayi ng at | east ‘one text object that is surrounded by a
background object, the at | east one text obj ect conmprising a text
obj ect col or and the background object conprising at | east one

background object color, the text object color and one of the at |east one
background object colors conprising a gurent col or conbination, the

pr ogram product conpri sing: a user preferences able to
conprise a plurality of problem color conbinations an 0 a plurality
of preferred col or conbinations, each col or conbi naton conprising a

text object color and a background obj ect col or, each probl em col or

conbi nati on cotresponti-rg—to—a—preferred—coler—conbinati on;

a color contrast adjjuster, the ter selectiing-a53fecific
preferred colfor conbl na g‘%\ﬁ@g%ﬁgs”%é e?: % one of the/gr/zbl em

col or conbgp@ti ons and ade‘?f% Ei’h@”?[ﬁ%é"fl c color confination to
the at | easy one texi object and the background—object—i f the
current or conbination matches a probfem col or conbination in the
user pfeterencey; and S beari ng meeia_bearing the col 80
contraqpegghgﬁéﬂrnC) 3 thenolpieotinave of cTai~m-48 wherein the

si gnal 3@88 redi a Comprises nK”eththﬂﬁgbéﬁ#@n medi 50. The

program of claim48

r ecor dabternedt

bearing nmedia conpri ses

540

\

END Choose a starting pixel, ending pixel, and path

'

Choose pixel, determine its color and weight

 J

Y

Categorize the color

f
,//’
Y
Increment this category /‘ 570
f
,//’

Y

Have all pixels' colors been determined?

Determine the top n color catagories

END
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64 51.  The apparatus of claim48 wherein a user sets the range of colors
t hat conpri ses t he ‘mat ch between the probl em col or conbi nati on and
the current col or conbi nat i on. 52. The apparatus of claim
48 wherein the color contrast adjuster determ nes the at | east one
text object col or and background object -color. 53. The appar at us of
cl aim48 wherein the color contrast adpifster provides a user with at
| east one exanpl e col or conbination for the at | east one text object and

t he background object, allows the user to choose an exanple col or
conbi nation from the at | east one exanple col or conbination, adds
any chosen exanple col or conbi nation to the user preferences, and
adds the current color conbination to the %@@rality of probl em col or
conbi nations, the current col or conbination ’f’lcorresponding to the
chosen exanpl e col or conbi nati on.

(

940

(_/

950 \¢

AN EXAMPLE TEXTITEM Yes0

FIG. 6



54. The apparatus of claim48 wherein the at | east one background object
color-is a plurality of colors and wherein the col or contrast

adj uster selects the specific color conbi nati on by conbi ni ng each of
the plurality of background object colors with t-he text object color
to create a plurality of current color conbinations and by conpari ng
the plurality of current color combinatjgns with the plurality of

probl em col or conbi nati ons.

65 55. The apparatus of claim54 wherein there is nore than one match
bet ween t he plurality of current color conbinations and the
plurality of problemcolor conbi nations, and wherein the specific
col or conbi nation sel ected and applied by t he col or contrast
adjuster is a defau color conmbination, 6 The apparatus of claim
54 wherein the C ;r(%zd ohj ect | coprprijsas p Pl Uyrglift y| of 2o pi xel s,
ea;:h pi xel havlj gp ![_I ghl of , n%l?y%e%ngt%e%%o% ccnﬁrgat adj uster
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57. The apparatus of claimb56 wherein the background object has a

di agonal amd wherein the weight assigned to a pixel's color is
determ ned by one mnus the fraction of the distance fromthat pixel
to the nearest part of the text object divided by-the I ength of the
di agonal . 58. The apparatus of claim56 wherein the weight is one.
59. The apparatus of claim48 mhereiqy he at | east one text object is a
plurality of text obj ects such at there are a plurality of
current col or conbi nati ons and wherein the col or contrast adjuster
conpares each current col or conbination wth the plurality of
probl em col or conbi nations to select the specific preferred color

conbi nat i on. 66 60.

The apparatus of claim48 wherein the apparatus further conprises a cursor,
wherein the color contrast adjuster saves the nane of the color of the

obj ect whose color is changed in the current col or conbi nati on when
the col or contrast adjuster applies the specific color conbination
to the at | east one text object and the bacq%ound obj ect, and
wherein the color contrast adjuster displays the’gqarre of t he col or
when the cursor is placed over the object whose /ol or is changed.
710 720
"
Name Object
yellow-green [Table_background_1 }740
maroon Links_1 }750

Gif_file_Name_1 }760
darker blue |Table_background_2 }770

red Text_1 }775
red Text 2 }777
yellow-green Text_3 }780

FIG. 8



61.
data -

col or

The apparatus of claim 48.wherein the browser conprises at |east one

_ ¥ structure that conprises the text object color and the at |east
one background

and the at

obj ect col or,
applies the specific color

and wherein the col or contrast adjuster
conbi nati on by nodifying the text object

one data structure to the specific col 89 conbi nation.

880

/J

Provide
. user with
additional
example
colors for
other object,
displaying
other
object's
color

Y

/_/

885

User selects
example color

Y

| east one background object color in the at |east
o
' : 805
Select foreground and background objects f
A\
. N 810
Determine background object's color f
Y
820
Determine foreground object's color f
Y
830
Ask the user to select foreground f
or background object
v
Provide user with additional 840
example colors for the object f
l
850
User selects example color for object _f
Y
860
Ask user if user would like to f
change other object's color
Y
870
Would user like to change _f
other object's color?
yNO
887
Save new preferred color combination f
_ v
. . 890
Change appropriate object(s') color(s) f

'
END
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