1 Method for Requesting and View ng a Zooned Area of Detail from an | nmage
Attachment on a Mobil e Communi cation Device [0001] The following is
directed in general to displaying content on nobile comunication devices,
and nore particularly to a nmethod for viewing an area of detail 5 from an
i mage attachment on a nobil e comunication device. [0002] Mbile

communi cati on devi ces are becom ng increasingly popular for business and
personal use due to a relatively recent increase in nunber of services and
features that the devices and nobile infrastructures support. | |andheld
nmobi |l e conmmuni cation devices, sonetines referred to as nobile stations,

are essentially arftra&tﬁ.efﬂ,ga Cwa%y ewftr@t@stsamnlat?mge and come
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downl oadi ng. 1 equisidefChnd pbradrPusd ARB r@zftwc adreii ikkirdasein duiabs OFdcAliRlandost
t hereof. Additi onaIIy, ﬁe user nust or an extend lgerl od of tine

whil e the device fiaglff‘dé%hih@&‘a’i‘??@ a‘t%"‘?‘t’?ﬁﬁ@“"‘fﬁ%ﬁ]""’gﬁﬂe %‘gi“?
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duration of the 2o LESLAbng. BLacers. o 0000k, COIRRN:ePaqfhe i pRpesL (1)
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whi ch is not applrcabl'e to view ng
15  attachments to an email, whlch typically can have resolutions in the 2000 x 2000 pixel

range.

[0003] For wireless devices that support viewing of image attachments. this
represents a large amount of information for downloading, requiring a large amount of
bandwidth and associated cost thereof. Additionally, the user must wait for an extended

20  period of time while the device is downloading the image.

[0004] Since mobile communication devices have limited screen real estate, the
downloaded image must be resized on the device in order 1o be viewable. However.
such a resizing operation requires a very large memory and CPU usage thereby
affecting the performance of all other applications on the device for the duration of the

25  resizing process.

[0005) Companies such as Mapquest® allow users to zoom in on a2 map from a web
browser client such that the map regenrates with a higher amount of detail. This zoom
feature is accomplished in a web client/server implementation using vector graphics,

which is not applicable to viewing wireless image attachments.

30 EP1202188 discloses a method and system for viewing an enlarged area of a
server stored original image on a mobile communication device. The method

comprises: transmitting an image size limit from said mobile communication device to




30 EP 1202188 di scl oses a nethod and system for view ng an enl arged area of
a server stored original inmge on a nobile conmunication device. The

met hod conprises: transmtting an image size |limt fromsaid nobile
conmuni cation device to 2 said server indicative of screen size of said
nmobi | e communi cati on device: downl oading and di spl aying said original
image fromsaid server to said nobile comrunication device, said inage
being re-sized in the server in the event that the dinensions thereof
exceed said image size |imt; determning qiop rectangl e 5 coordi nates of
an area of the displayed image to be enl arged; sendlng a request fromthe
nobi | e connunlcatlﬁn devi Jo.en e the area based on the
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to be viewable by a user. I'ng to an-aspect
i nvention, a met W@tqfrmﬁm@a%m caflatesoid mgjarged arepeaf said oniginat khagensrdw an
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device. Unlike the prior art syst di scuSse ove. the method of

i nvention rel H esdeyige. Wér%%ctqnﬁl&geora!mtmmtﬁ«wéw pser efrike demise &@nver si de

processing 20 is QefdinaicimshifRd Blohibhe Eél{fpﬁerﬁﬂﬂhél&l&pléﬁﬂn@fg% Sith 8fbr@ndice’
i ssues a request to view a large inmage such as a fax or digital  photo

i mage. the server®§ @& ‘E%‘E‘a'ﬂ%‘ép‘flﬁﬁ&b‘hf e Virs DY RePrgseing eRprRpsRe fgftogevii Be di spl ay

resol ution. -For exadthinhereford ha (MSRbrd@@YESH e@aﬂoafrcgﬁe hdrfBOR: di§ldfed
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reduced resol o tieige to the device for viewi ng. This

According o an aspect of the invention, a method is provided for allowing a
user 10 quickly view an image attachment downloaded from a server to a mobile
communication device. Unlike the prior art systems discussed above. the method of the
invention relates to wireless image attachment viewing, and the server side processing

20  is performed on bitmap data and not vectors,

When a user issues a request to view a large image such as a fax or digital
photo image. the server resizes the image to match the requesting device display
resolution. For example, if the user requests a large fax image (e.g. 2400x1800 pixel
resolution). the client device (i.e. mobile communication device) informs the server of

25 its maximum resolution (e.g. 240x240 pixels). in response to which the server resizes
the image and returns the reduced resolution image to the device for viewing. This
significantly reduces the amount of data downloaded wirelessly to the device as well as

device memory consumed and CPU usage required to display the image.

Additionally, the server adjusts the number of colors in the image to match
30 the color display capabilities of the requesting device. For example. only monochrome
images will be returned to 2 monochrome device even if the requested image is in

color, thereby further reducing the amount of data downloaded wirelessly to the device.




significantly reduces the anpbunt of data downl oaded wirelessly to the
device as well as device nenory consuned and CPU usage required to display
the image. Additionally, the server adjusts the nunber of colors in the
image to match 30 the color display capabilities of the requesting device.
For exanple. only nonochronme inmages will be returned to a nonochrone
device even if the requested image is in color, thereby further reducing

t he ambunt of data downl oaded wirelessly t®@the device. 3 One consequence
of the server image resizing operation is decreased legibility of textual
information and i mage details when viewed on the device, due to the reduced
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nmobi | e communi catdesit pc@ewuﬁbreqnﬁm@adﬁwbaimvsphldw arga efadetdilor i gi naI
image fromsaid server to said nobile comrunication device, said inage
bei ng re-sized in thelSERYBAPRH HoRrewpERCTRPRROYifRs 2 PEICERS fRSYEINEAt her eof

exceed said Imageenfatgé@aﬂeamatserv@ﬁsttﬁédrbﬁg]mmﬁrg@@aJﬁs&ﬁr&&lnﬁmmeafaﬁ gémt es of an
area of the displayed . inmge tq be enlarged; sending a request fromthe

mobi | e conmuni catPERTHRE; fraRsmiting Hidmags sigslintifrosai Hebile semmprisatipndwiredh t he

det erm ned coor ctmraa&eer,mdlmrce&maaaﬁsdetafmmbwer&smﬁ.amﬁhnbﬁ:a&e&t col l'ecting
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crop mobile communication device to the server to enlarge the area based on the determined
coordinates; in response to receiving said request, collecting and modifying image
binary data from said image to create said enlarged area of said original image; and

20  downloading said enlarged area of said original image to said mobile communication
device, the process being characterised in that: it includes downloading original size
data for said original image; and in that the step of determining coordinates for said
area to be enlarged comprises calculating in the communications device the crop
rectangle coordinates based on an image zoom area defined on said mobile

25  communication device and translating said crop rectangle coordinates based on said
downloaded original size data; and said server extracts said translated crop rectangle
coordinales: and collects and modifies said image binary data from said image based on
said translated crop rectangle coordinates and said image size limit to create said
enlarged area of said original image.

30 Additional aspects and advantages will be apparent to a person of ordinary

skill in the art, residing in the details of construction and operation as more fully

hereinalter described and claimed, reference being had to the accompanying drawings.




rectangl e coordi nates based on an inmage zoom area defined on said nobile 25
communi cation device and translating said crop rectangl e coordi nates based
on said downl oaded original size data;, and said server extracts said
transl ated crop rectangle coordinates: and collects and nodifies said

i mge binary data fromsaid i nage based on said translated crop rectangle
coordinates and said inage size |limt to create said enlarged area of said
original inmage. 30 Additional aspects and ,advantages wil|l be apparent to a
person of ordinary skill in the art, residing in the details of
construction and operation as nore fully hereinafter described and
claimed, reference being had to the acconpanyi ng drawi ngs. 4 Bri ef

Description of the awﬁp S qg%;vh]sdetailed description of the preferred
embodi nent i s sE¥E£§%¥ﬂ2#ﬂ”§@FarF*b§¥OML with reference to the follow ng
drawings. in which: Figure | is a block diagramof a network enyironment in
whi ch the prefelf0dt] adbaittiddesstipirmpf te ppafeet embeiment i seifonh indetgil belpen

display of 2 Qi REiERt iilrsrigenea commnd according to the
preferred enbodinent; Figure 3 shows inmage crop rectangl e coordi nates

establ i shed gt the dewibhe 131k dRim 6% deRRriS&RvitBimentinGutich the préfeded
fl omchart show ng an enlar%e area_request function on the device.

accordi ng to th&émpediment may beABYifFdent; Figure 5 is a tree di agram show ng

the basic structure of. a Docunent Ohj ect Mbdel used in the preferred
enbodi ment; 15 Fi gur eF Y€ dﬁ/\%”cfeﬁ%d'tg@jﬁx ?é\)‘é“l““g‘fr Sfl%%egﬁ?gﬁﬁeﬁ %mTiﬁ]dFi gur e

5: Figure 7 showecoadinges GFpretred Divbdiinentct ure for a word processing
docunent: Figure 8 shows an exenplary DOM structure for a table document:
Figure 9 shows an exeRighmB\ysh®aMrege aot wetanglomoslinues csigplished sithadgvige erdrent
cont ai ni ng an iqgg%)égggaﬁunent: and 20 Figure 10 is a flowhart show ng
enl arge area i mage processing on the server, according to the preferred
enbodi ment . Figure 4 is a flowchart showing an enlarge area request function on the device.
according to the preferred embodiment;

Figure 5 is a tree diagram showing the basic structure of a Document Object
Model (DOM) used in the preferred embodiment;

15 Figure 6 shows the top-level of the DOM structure in Figure 5:
Figure 7 shows an exemplary DOM structure for a word processing document:
Figure 8 shows an exemplary DOM structure for a table document:

Figure 9 shows an exemplary DOM structure for a word processing document

containing an image subdocument; and

20 Figure 10 is a flowchart showing enlarge arca image processing on the server,

according to the preferred embodiment.

Detailed Description of the Preferred Embodiment

[0012] With reference to Figure 1, network environment 10 is shown in which the

25  preferred embodiment may be practiced. Network environment 10 includes at least one
mobile communication device 12 communicating via a wireless network/Internet 1410 a
server 28, via a firewall security server 29, for downloading document attachments to the
devices 12. While only one server 28 is shown for illustration purposes, a person of skill in
the art will understand that network environment 10 could have many such servers for

30  hosting web sites or graphic download sites. providing access to picture files such as




Det ai | ed Description of the Preferred Enbodi nent [0012] Wth reference to
Figure 1, network environnment 10 is shown in which the 25 preferred

enbodi nent nay be practiced. Network environnent 10 includes at |east one
nobi | e conmuni cati on device 12 conmunicating via a w rel ess netvork/ I ntenet
14 to a server 28, via a firewall security server 29, for downl oadi ng
docunent attachnents to the devices 12. Wile only one server 28 is shown
for illustration purposes, a person of skill in the art will understand

t hat network environnent 10 coul d have naﬁ& such servers for 30 hosting web
sites or graphic downl oad sites, providing access to picture files such as
5 JPEG TIFF, BMP. PNG SG. MP4, MOV, GF, SVG etc. As would be

d tood b i id i
e cou LpraPEG R BRI sotic4 ol a ol ASLERBIINE S e
net wor ks such asf E:D@ryokillﬁhﬁhSpNaVﬁctlesbnmdbahﬂmdedw@%Mé} NRSkeDBPUdNB1 h and
vari ants of 802y Q0P AE 08843 900N B WA, EBBEUPREAld TODI I e

comuni cati on device an 1 nmage attachnment using an At t achnent

Vi ewer" appl i cathmdbandngefpl\kehkeslBldéoqﬂbsmdz‘@daHW@’rSﬁz 4h of the original inage
is downl oaded to the device unless the original inmage has a snaller wdth
and hei ght tRan [#H8] r edsdiseysiry abexgi whendhauseipf gjmobile qumamupisayqydeyige HedeWes

the image to bean\rm@ge@dachﬁ.éﬁqsﬁga& NREIRHACH R afiRhER. Shelfiddmsiled and
hei ght (i n pixels), When the server 28 returns the resized i mge back to

the device 12 fdiefsiﬂﬂé’whﬁgf'g'f'%émagdlh@ﬁ@i%‘i’?g‘?w&?‘ﬁc%@“ﬂféﬁ greneied imagehasa gi nal

image are al so rsgfalkérREah bl HelBn HBYVIhE Rquektify deQict Hr&talsizEli THE R P DS reBi & the
required for calculating the cropp |n%arectan gle for the "Enlarge. Area

command, as di sdle&ds b5 Heyrkhasdonfuaguespe device ?Gﬁlﬁ}dtfslﬁ‘ééf’ﬂl?‘é'alpr"ﬁfs) whi | e
View ng an i1mgewhdh thdwervit 15a6HMR e rdéiRMEHagt BRKUS B deast 12X5c ﬁ@}neg;thet 0 zoom

in on an inmage, ich e tivel nifies the ex istin a

constitute the iq\[\‘r@a‘é*o% “{"ﬁg b‘é‘%‘i‘ti‘éﬂﬁ SR MABHTTE P ‘ére g“P ﬂ@auses

t he server 28 tcmu,gﬁmnatsmaaraaequuremgaecahaﬁmcg tbé’lcrbﬂsrenglleﬂiir@eﬁa’(tﬁfs‘ Hnfagg® t he

zooned in inagejfn 1 he de ¥ and retyr.ns.the new i mage to the device
y As disg %_{ing elgy

12 for display ﬁﬁng"V@ %?%hé%“%%d ¥

e 2, the "Enlarge Area" nenu

i temis_di spl ayqgo{a t@ﬁﬁc,&gu)dgvlpgeiem U Irfagh mhéﬂhécﬁmgnc%mgg Lipos, are

met: (A) there i's no pe rea request
currently vi®wedekpreercaria OQ B) injage v cdmffmcvlangmeﬁmb@wsyng pikas that

constitute the image on the device 12. The “Enlarge Area” command causes the server 28
to generate a new image based on the coordinates from the zoomed in image on the device

12 and returns the new image to the device 12 for display.

[0015] With reference to Figure 2, the “Enlarge Area” menu item is displayed in the
20 device menu if the following conditions are met: (A) there is no pending “Enlarge Area™
request in process for the currently viewed image and (B) the crop rectangle based on the
currently zoomed image area on the device is calculated 1o equate to the original image
coordinates as it resides on the server in pixels and the calculated crop rectangle width is
greater then the dcvice_: screen width or the calculated crop rectangle height is bigger than

25  the device screen height.

[0016]  Provided the foregoing conditions are met. the Attachment Viewer application
on device 12 issues a request to the server 28 for the Enlarge Area operation to be

performed on the original image stored on the server,

[0017] When sending the request, the Attachment Viewer application includes a
30  cropping rectangle for the original image stored on the server 28, which corresponds to the

currently viewed zoomed image area on the device 12. Thus. with reference to Figure 2,




currently zooned image area on the device is calculated to equate to the
original image coordinates as it resides on the server in pixels and the
calcul ated crop rectangle width is greater then the device screen wi dth or
the cal culated crop rectangle height is bigger than 25 the device screen
hei ght. [0016] Provided the foregoing conditions are net, the Attachnent

Vi ewer application on device 12 issues a request to the server 28 for the
Enl arge Area operation to be perfornmed ono the original inage stored on the
server. [0017] When sending the request, the Attachment Viewer application
includes a 30 cropping rectangle for the original inmage stored on the
server 28, which corresponds to the <currently viewed zooned i nage area on

t he device 12. Thus. .with reference , .8, the croppi.ng rectangl e
0 e vi owabi CMBF BRI REISR e rah et et sl Ml e R AT fe
from the serverreREhedifiom the g@her 20wl hiher gesiolradohaion (Hghghdnd hide)d Si de) . [0018]
- The crop rectangl e coordi nates are the zooned area coordi nates on the
device 12 cal ciobtiled Ho ctdpasctingrivsdrdinates ave thh eomepdiavea lcemdingesop theedeviangl e

for Lhe_or i oi nal, LymgR, %, 5k0F0.AN b8, AEINELoPRev i APRU bR Shilt' ® 3

[ 0019] The crop tectangle ¢C so cor or device side
operati ons %uchma@oﬂﬁQBQM@QSﬁ$ﬂKMElmﬁwwvé side inmage prior to the "Enlarge
Area" conmand beln% i ssued. The Attachnent Viewer also sends the device
screen char act elt0#dlj c sThsferapi repangle calsulatinn alspgorrspy ploysdergleviFe filergperations

cal cul ated cropgfged-adehe of Bk abh& swehﬂhglgaanof @Rge paheR Al saRdiddeipe
Enl arge Area conmand to the server he Attachnent Server application

then returns thé“ﬁéﬂﬁ?ﬁﬁ@@mwégﬂ?w¢ﬁ5°F?%ﬁ¢?ﬁﬁ“@ﬁﬂ&?ﬁ%mawgﬁnﬁﬁﬁﬂﬁﬂﬁ f or

mat chi ng these hd@y bGPepMARAE With hivlcaSlated &an:]ctaﬁgugwfmeéngahg\a\.sagemeﬁiew ce
side "Enl ar e Ar ea" g% nd re est rocedure of &\ chnent Vi ewer

appl i cation ?un?ﬁ“ﬂ‘@g e dgeapomg; E’t“éepse?ﬁr 2% fbe ?ﬁ’erf?)p MR r

di spl ays an i magen atir@ahdiemt md@wama@eﬂmf theémztr@ear&edoWan&ﬁx mAghidg gessssed
above, the'image.is,re-sjized in the server if the dinmensions exceed the
screen size of ﬂ@mﬁpﬁﬁfﬂﬁnﬁdeV|ce 12. Al so, as di scussed above, the server

Fectangl o [ 00202 er: Fef Taerl 5 e HOS e R cBluBR B B © O
precondi ti on ( Ayhe Asthament Yigwer apphcatlon running on device 12. At step 30, the Attachment
15 Viewer displays an image attachment downloaded from the server 28. As discussed above,
the image is re-sized in the server if the dimensions exceed the screen size of the viewing
device 12. Also, as discussed above, the server 28 returns the original image size to the

device for calculating the crop rectangle.

[0021]  Next, at step 32. the application determines whether precondition {A), above, is
20  met for generating the “Enlarge Area™ menu item (i.e. whether there is any pending

Enlarge Area request in progress).

[0022] The crop rectangle coordinates are then calculated based on the image zoom
area defined on the device and translated using the original image dimensions to crop

rectangle coordinates for the original image stored on the server 28 (step 34).

25 [0023] Condition (B), discussed above, is then tested at step 36 and, provided that the
image width or height exceeds the device display width or height, respectively, then the
“Enlarge Area” menu is displayed (step 37), and a determination is made as to whether the

“Enlarge Area” command has been invoked (step 38).

[0024] At step 40, the device sends a request to the server 28 to enlarge the displayed

30  image based on the translated crop rectangle coordinates and the device screen




20 met for generating the "Enlarge Area" nenu item (i.e. whether there is
any pending Enlarge Area request. in progress). [0022] The crop rectangle
coordi nates are then cal cul ated based on the i mage zoom area defined on

t he device and translated using the original inmage dinmensions to crop
rectangl e coordinates for the original inage stored on the server 28 (step
34). 25 [0023] Condition (B), discussed above, is then tested at step 36
and, provided that the inage width or height exceeds the device display
width or height, respectively, then the "Enlarge Area" nenu is displayed
(step 37), and a determnation is made as to whether the "Enlarge Area"
command has been invoked (step 38). [0024] At step 40, the device sends a
request to the server 28 to enlarge the displayed 30 inmge based on the
transl ated crop Wﬁﬁ?@ﬁgle coordi nates and the device screen 7 di nensions.

0025] If the e ed rece edfromthe se[.ve 8 (a .YE
hoor o) on bl ook Bph® il e il & et PO e e pAodE SES S S RBIGE s, an
error code is dns)pihexyﬁidce@ssdoeﬁowa)ms andteptIeOtheradse sm etrer cude Bidsplayesit(app 43) . 5

[ 0026] Before tu to the server i de application for imge area
enl ar genent , ’bdqtb%&%ets?%ﬂm &th‘?/“ﬁed herein of the structure of a

Docunent Cb | on the
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file-parsing di desctiption is provided horewf of thegstiuctersrb P egument Qhigct Modg) FePM) for a
docunment type, G,k aﬁa%ehﬂo gﬁ&-ﬁ@&é’d QQR&%‘H@&?E 3gmn%kat$9 adhdab (DOV)

structure representing an attachnent of ocument type. The document

DOM structure i $oo2f re@héd@ta&nﬁﬁ%%r@%@fﬂﬂg peela%ersm?@mtaa ef6ALY be iterated
bi- directionally, [0028] As shown in Figure 5 gr aph- based docunent

DOM struct ure c&MBpdimentdpr a speciisdoshment §26.de builfsa ‘WB’G@QW@F%‘E“&Q ieffe parents

of | eaves ang n@«ﬂﬂ@L(DYS‘M)'sﬁ‘udtﬁ@V@ﬁebéfuﬁ;, @rﬂﬂt'\&lﬁneﬁ%mﬁﬁ d&fuu‘@ntbfp%nm% dbfuxﬁaﬂe
graph. Each node and | eaf, can have a set of attr butesflggﬁg&fl its own

characteristics. %F‘“@Q‘é"rﬂﬁls@redé“ HIFREY Sple b Tbutes to
specify its al idgevtieadlly. styl e, entry of document TOC, etc. In addition,
each of the nodes and the | eaves has a unique identifier, called a DOM I D,
to identify its@ioR8] n tkehodmou fignte SDBMeraph-based document DOM structure consists of

nodes and leaves. The nodes serve as the parents of leaves and nodes. while leaves are end

15  points of a branch in the graph. Each node and leaf can have a set of attributes to specify
its own characteristics. For example. a paragraph node can contain attributes to specify its
alignment, style, entry of document TOC, etc. In addition, each of the nodes and the leaves
has a unigue identifier, called a DOM ID, to identify itself in the document DOM
structure.

20 [0029] The document DOM structure is divided into three parts: top-level, component
and references. The top level refers to the document root structure, while the main
document is constructed in the component and the references represent document
references to either internal or external sub-document parts. The following paragraphs

examine each part in detail.

25 [0030] The root node of a document DOM structure, referred to as “Document™,
contains several children nodes, referred to as “Contents”. which represent different
aspects of the document contents. Each “Contents™ node contains one or multiple
“Container” nodes used to store various document global attributes. The children of the
*Container” nodes are components, which store the document structural and navigational

30  information. When the attachment server 28 builds the DOM structure for an attachment

file for the first time, the top-level structure is a single parent-child chain as shown in




structure. 20 [0029] The document DOM structure is divided into three
parts: top-level, conponent and references. The top level refers to the
docunent root structure, while the main docunent is constructed in the
conponent and the references represent docunent references to either
internal or external sub-docunent parts. The foll ow ng paragraphs exam ne
each part in detail. 25 [0030] The root node of a docunent DOM structure,
referred to as "Document”, contains severgl children nodes, referred to as
"Contents", which represent different aspects of the docunent contents.
Each "Contents" node contains one or nmultiple "Container" nodes used to
store various docunent global attributes. The children of the "Container"
nodes are conpo?entﬁ, whi ch store the docunent structural and navi gati onal
30 information the attachnent server 28 builds the DOM structure for
an attachnent fo a single
parent-child ch |ohﬁas {S'IHEJV‘ﬁsz Jfg& I Bﬁﬁsédr%mf%‘g@ﬁ lfyt%h]?@éé’li %é%gggaééﬁ
conponents are eefronens, apletchepencnehhienge eaporants2Bhich presentigrpleblenand, tabl e
conponent s and 'i ﬁn%qgaﬁﬁéﬁpgﬁpecmlf nd t@ﬂraﬁtgﬁigltc ch@pdnentt AR WESHEMAG adfiROES
in a docunent, pectiv text and tabl e conponents are described in
detail 5 beﬁombﬁade@ﬂ@lmﬁﬁgémwﬁwﬁéﬁ@WFe§W¢W€F&re is identical. [0032] A
conmponent consists of a hierarchy of command nodes. Each command

represents a phy®Rgial AfPTPSRentLoRsitIRL aerarely of corupandaqdss. Each Formand,

document. For t lf@rets@f@a phf_a}gear@ﬁtﬁwa,prdpbﬁy BrWefetdtbe @htd i aGOEIRAC Borakieiage,
section, paragraph, text comments, footnote aI@ endnot e

commands, whi ch SHJPRSHLN H%'Tyg‘ﬁ@ CRiif% CUBMINGS HIS RAgenEFCHIR: BARETIRD EHAEHASY in a

docunent. The prep@edy fotiviadnd sndnote chMaids xthidosypane dkfine: dogedpondidge Xt
col or, text hackground.cql.or, h Qer ink start/en
o dogHiBr

_an ookmark co nds.
The text  coipoRBHY SHLEregt PERED SR o P TR 28 (et ext
ref erence cormalmit colW’tbxxhadl@rauﬁcedaldsrdaylpa*lim{ antendand biodloedkmemmantisf Theaekti n t he
mai n body of a docune t he Chl dr.en
page or section %ﬂ&%l‘ﬂ%las oné)}'sgne r%féfence cgmian refe_.fgd?o asathe tg))& efgrgrggtg gglﬁl%mc?agr aph
conmmand nodes. ﬁh&hmamagmaﬁhfmmmmanﬂwm&mt¢ﬂmmhmnmonanbwhwﬂuﬂmwpka nodes for
the remaining C‘iﬂﬂﬁf}%é ARAen of a text component are page or section command nodes that, in turn,

15  comprise a set of paragraph command nodes. The paragraph command can contain one or

multiple nodes for the remaining command types.

[0033] Using the following sample text document, the corresponding document DOM

structure is shown in Figure 7:

First paragraph.
Second paragraph with bold and red text.

20

[0034] As Figure 7 demonstrates, the section command. which is the child of the text
component, consists of two paragraph commands. The first paragraph command contains
one text segment command and the text content for that paragraph is added as an aftribute
to the text segment command. The second paragraph command has a relatively more

25  complex structure. as the text properties in the paragraph are much richer. Each time a text
property (font, text color, etc) changes, a corresponding text property command is created
and the change value is added to that command as an attribute. The subsequent text
segment command records the text with the same text property as an attribute. As
document structure gets richer and more complex, more commands of corresponding types

30  are created and the document properties are added as attributes to those commands. '




[0033] Using the follow ng sanple text docunent, the correspondi ng docunent
DOM structure is shown in Figure 7: First paragraph. Second paragraph with
bold and red text. 20 [0034] As Figure 7 denonstrates, the section command.
which is the child of the text conponent, consists of two paragraph
commands. The first paragraph command contains one text segnent comrand
and the text content for that paragraph is added as an attribute to the
text segnent command. The second paragraph command has a relatively nore 25
conpl ex structure, as the text properties 9n the paragraph are rmuch richer.
Each tine a text property (font, text color, etc) changes, a corresponding
text property command is created and the change value is added to that
conmmand as an ..bute. e t Iex e ords the
text with the gé%g]tex eﬁ;rgopcé)%?g'%gg%gﬂwg%rﬁé‘gﬁfy@gwgm%gﬁgﬁgﬁ‘teEeg ructure
gets richer andcompoeens dnpliEergnt npnmargiormes dke ducugor DEM gndfurgfot ppesnB0 ar e
created and the%@?ﬁ¥ﬁﬁg%lgkggg&%u§%1ﬁgﬁﬁggded as attributes to those

e

comands. 9 [00 abl'e conponen as the same three types of commands

as the text cg e i .
structure for tihe&qfRIE table document beic@Wessy Ssmowr T Frgure §. p Cel |
One Cell Thrge |CelT Two CelT Four [ 0036] Shown in the Figare g, the

t abl e conponent —has phystrcal—entT Ty Type —comrands of tabt e, tapbrerow and
tabl ecel |, wherpotd)e taddheerin thcrigiastheabic caffoatn had physiel aititalyhe conmands
for the text conponent. In t exanpl ove, the first child Tabl eRow
command of the %gﬂ?*‘ég%%fﬁ%%&’%ﬁa“é” %{‘ﬁ%ﬁetc?alkﬁ’\t(}f% theltﬁ’&eé&n U Sep W%’aﬂﬁue of
0. 10 Thi s i ndi oaileéte dohmtantdier ihe Gko@inponeha bl we exawplesibbteethé firssthildne def i ned

in the table. T'Pa%le%ogvrclor?ul?lltat?d olqgc t%lrlee cclurr?rIla:[n%ESt anta?tm)tﬁe 'Clgtliclx” 88{@9 939 valdd OEIOQUF e 8
has the sane neani ng.
10  This indicates that the indicated table row is the first one defined in the table. The attribute

of the leftmost table cell command in Figure 8 has the same meaning,

[0037] A document sometimes contains subdocuments. for example images, tables.
text boxes etc. The DOM structure set forth herein uses a reference command to point to
the graph of such subdocuments. Thus, for the following sample document. the attachment

15  server 28 generates the DOM structure shown in Figure 9:

This document has subdocument of images like this onﬂ.

Second paragraph contains the same imag

The structure shown in Figure 9 is identical to that discussed above in connection with
20 Figures 7 and 8, except for the attributes of the two reference commands, The attachment
| server 28 constructs the image in “Sample Three™ as a separate image component, which
contains all of the image data in its own DOM hierarchy. In the DOM structure for the
main document, the values of the “Ref" attributes of those two reference commands point
10 the image component, as indicated by the dashed lines. such that the DOM structure

25  connects together all parts of the document.

[0038] Returning now 1o the preferred embodiment with reference to Figure 10, when
the attachment server 28 receives an “Enlarge Area™ image request for an attachment (step
44), it first extracts the screen size information for the mobile communication device 12
and the crop rectangle parameters from the request (step 46). After retrieving the

30  document DOM structure for the attachment from the in-memory document DOM cache




[ 0037] A docunent sonetines contains subdocunents. for exanple inmages,
tables. text boxes etc. The DOM structure set forth herein uses a
reference command to point to the graph of such subdocunents. Thus, for
the follow ng sanpl e docunment. the attachment 15 server 28 generates the
DOM structure shown in Figure 9: This docunent has subdocunent of inmages
like this on Second paragraph contains the sane i mag The structure shown in
Figure 9 is identical to that discussed above in connection with 20
Figures 7 and 8, except for the attributest®f the two reference conmmands.
The attachnent server 28 constructs the inmage in "Sanple Three" as a
separate i mage conponent. mhich contains all of the image data in its own

DOM hi erar chy. . spcP 4§)eth R?rver r%;[felfls.re h;'é)ur hEhQ%ocu%n{b BFS%UED& to ﬁ]ﬂieouK@lL ues of

the "Ref' attri es” o ence comman olnt tot i mge
conponent, as i ralicspindidg byagt h@n;dmsmedthb D@é@strusuumrfouhatlmaméstma) Sithe serverr e

25 connect s 1 00 Bl idhls RRLYSOLubIRs HORLIRRE o ARl BRAHHI A% AN to the

preferred enbodi nent ef erence atta

server 28 recei vege gompoBent apegidicalydar thiltrmg@ Sﬂed}eﬁa@ltcadydmefawnawfaéhmﬁ?) (st ep
44), it first extracts the screen size information for the nobile

comuni cati ofl d&#ele 1Dhis sepeyaie ifpagecomperartcapiainethp samagserbicnprEHPR #ehg equest

(step 46). Afteﬁn%%ﬂ irh¥ bAds hoS1y3) sHhQ B0 qm&tleyﬁlEHthdé\We strB& size),
attachnent fromthe in-nmenory docunent cache 10 fstep 48), the server

28 traverses thHgagtsypiae %&h}ﬁ@r#“mwgwﬂéﬁ}%n go o hiéP w20t i&@he separate

correspondi ng i cSRPERENABEs nblexist Shd Abdhiehitieiver B doQéctd thafmabdBigRy (54 ep
50). The server 8 then jterates through the attributes of the jna

conponent to def@Piisrtigingl ipagecompopent in ‘?Fé‘@’é” CHRPEHERCORHEE: Pf By 1“§i’ggor t hat

screen si ze 1bas céhpoaadyroRaRIbiGeNaitE dehad). (step 52). 5 [0039] This separate
i mage conponent contains the sane graphic information as the original

i mage but is usqmHbly oAt sepeisl e ssvares catiesahe DES iwage ecmpohhmus dnheridlevofc e
screen size). H%US 'l(i':la I?rzl%gg_cgglgonenp 11 theﬁ?%lﬂ% C%.leff‘ L‘% Wo nilage go S[%éner{? ratio of

1:15 to 1:20). €s nhot ~exi
attachnent serveent@ds cssc)itihlacﬂhs sanfecgraphizgefotmation gxceja titmt the cogmil hreaz,g pvlgmqnatht

component 1 om {1 AERHheryHARoR Aol sER05H G R A AR MFSMon g
caches the DSS withgmswarmporeinkle msmary ifthere pigatlet obflifferent moblle dewce DSS
definitions. Therefore. as an alternative, it would be possible to construct the DSS image
component each time the server receives an “Enlarge Area” request. without caching it.
However. bascd on the premise that time is a more critical factor in wireless operation

than the hardware deployment cost, caching the DSS image component is employed in the

20  preferred embodiment.

f0041]  Similar to the operation of the separate image component construction. the
attachment server 28 creates a new image data segment in memory by tailoring the
original image binary data based on the crop rectangle parameters (siep 60). and resizes
the new image data segment based on the device screen size 1o create the final image data

25  segment (step 62).

[0042] In summary. the “Enlarge Area” device/server feature allows users to quickly

retrieve any relevant part of a large image attachment that has been resized by the server.

This minimizes bandwidth usage, device memory/CPU consumption. and request/response

latency while still allowing the user to view an image area in its original (nalive) level of
30  detail.

{0043] A person skilled in the art, having read this description of the preferred




the original inmge conponent in the DOM structure. These two inmage
conponents contain essentially the sane graphic information except that
the original imge conponent has a much higher resolution. A person
skilled in the art will appreciate that this solution 15 will consune
appreciable nenory if there are a lot of different nobile device DSS
definitions. Therefore, as an alternative, it would be possible to
construct the DSS i mage conponent each time the server receives an

"Enl arge Area" request. wi thout caching itll However, based on the prem se
that tine is a nore critical factor in wireless operation than the

har dwar e depl oynent cost, caching the DSS i mage conponent is enployed in

Separate | mage SREHIBAG e bR PSP AP L 58 L% &
now T rage. dat 2 GRS hls L REoks B bl R Aod S B bR o LRI, Bl Y

data based on op rectangle paraneters resizes the new
i mage dat a segpwhit offasdeimgnprchdeddereicce screen size to create the fina

i mge data 25 segnent (step 62). [0042] In summary, the "Enlarge Area"
devi ce/ server feature allows users to quickly retrieve any relevant part
of a large inmage attachnent that has been resized by the server. This

m ni m zes bandw dth usage, device nenory/ CPU consunption, and
request/response |atency while still allowing the user to view an inage
area inits original (native) level of 30 detail. [0043] A person skilled
inthe art, having read this description of the preferred 11 enbodi nent,
may concei ve of variations and alternative enbodi nents. [0044] All such
variations and alternative enbodi nents are believed to be within the anbit
of the clains appended hereto. 12 Clains: 1. A process for view ng an

enl arged area of a server stored original inmage on a nobile comrunication
device (12), conprising: 5 transmtting an image size |limt fromsaid
nmobi | e conmuni cation device (12) to said server (28) indicative of screen
size of said nobile communication devi ce:




downl oadi ng and di splaying said original image fromsaid server to said
nobi | e conmuni cati on device, said inmage being re-sized in the server in the
event that the dinensions thereof exceed said imge size |[imt; 10

determ ning crop rectangle coordi nates of an area of the displayed image to
be enlarged: sending a request fromthe nobile comunication device to the
server to enlarge the area based on the determ ned coordinates; in
response to receiving said request, collecting and nodi fying i nmage binary
data 15 fromsaid inage to create said el arged area of said origina

i mge; and downl oadi ng said enlarged area of said original inage to said
nobi | e connunugaiign device, the process being characterised in that: it
conpri ses downl 5@th fromthe server to the nobile conmunications device
20 original size data for said original inmage; said step of determning
coordi nates for saig ?AE =4 :%Pvié%-ﬁneé"e%i%%ﬁ' ared OPY 'e%%fsmr&gé& W PhiBgod o the
conmuni cati ons devi &€ the crop r CtAngt e coordinat es based oncan i mage
zoom ar ea def i rmeabilenommimcatiohdévece Biompusitg: on devi ce and transl ating said
crop rectangle cooti . 0N S Ad Qi . S at a:
and 25 saidqgerver ég%ﬁg%ﬁgmggﬁ ‘%ﬁﬁ@ﬁ%ﬁ%gﬁﬁgggggggFgﬁgg%p?%%%&ﬁﬁ&fes: and
collects and meidistiverd 28andicatinpefescro¢nrigepf skid moltiilegpmemanickhtiondegyécebased on sai d
transl ated crop rec : i : - Siahd, . 5] im 0. Create
said enl arged area g?‘agg?an%%??ggﬁgﬁ%%ggﬁgn%b%é %&bfggégg%%?hg%%i m 1,
further conpri sioRgpunisatiqndierige. sa1¢)faash beeg rgeized i th servienin ghe cens thabe

r epresenting a JiRPhshs Hdlctr Hededsi@lmdoBYEIm#L i €vi ng and traversing said
graph structure within the server 2§) to locate any 5 corresponding i nage

conponent f& said GFEFIHAE CPREE@nERePordifsins of Bras of geslisplayeddmpgedpbhdi ng
i mage conponentenid@bati ng through attributes of the inmage conponent to
determne if a separate i nage conponent has been constructed for said i mage

size limit; in theSEYMgE requst from e menls copaunivatige devissotie srven Xenldee been
construct ed t hefe area based on the determined coordinates;
in response 1o receiving said request, collecting and modifying image binary data
15 from said image to create said enlarged area of said original image; and
downloading said enlarged area of said original image to said mobile
communication device,
the process being characterised in that:
it comprises downloading from the server to the mobile communications device
20  original size data for said original image;
said step of determining coordinates for said area to be enlarged comprises
calculating in the communications device the crop rectangle coordinates based on an
image zoom area defined on said mobile communication device and translating said crop
rectangle coordinates based on said downloaded original size data: and
25 said server extracts said translated crop rectangle coordinates: and collects and
modifies said image binary data from said image based on said translated crop rectangle

coordinates and said image size limit to create said enlarged area of said original image.




collecting initial image binary data fromsaid original inmge within said
server and 10 constructing a new i nage conponent from said binary data;
and caching said new i mage conponent as an attribute of the original inmge
in said graph structure. 3. The process of claiml or claim2, further
conprising generating a nenu selection 15 at said nobile conmuni cation
device (12) for user enabling of said calculating of the crop rectangle
coordi nates, said nmenu sel ection being generated in the event predeterm ned
conditions are met. 4. The process of clal¥ 3, wherein said predeterm ned
conditions conprise: 20 absence of any request being processed for view ng
an enl arged area of said original inmage; and any of: wdth of said

origi nal i mage bei nghgypreeeeesf cfaim . fyphes SoRKiSHEN of said nobil e

communi cati on devi ceul(dk?g)a@ms&adr&}eaﬁchﬁlsaakewé?%eesa%ggnfaﬁofsaa@%ﬂg&a as to
exceed said screen width; or 25 height of said original 1 nmage being
greater than sCFaEn helght of said nobile comrunication device and said

original inage bei nguidingazedaveBindSaitl @repX QRRErSHIIEN Me Qe (28) & 18hAleanp. The
process of y one of .clains 1 to 4, wh reln said graph strusgblre is a 30

Docunent Obj cteoREwRTdingipRge compopent fr saidierginal ‘&ag%?ﬂ%aﬁlfﬁ’?‘ﬁﬁmﬁﬁ ea of an
ori ginal inmage @hegpeﬁummnﬁgé@mpeﬁen( Qﬁanngm@:gh@fuﬁtﬁ@essafﬂaeﬁmigbsbm\gm&da&) st eps,
at the server Jsc eiJ ga e Si z i’ i nal. image
Stored on sai o AlsroBF Sesehe Bkt Eitobioh s biton Rl S BpE s ool ay.
said i'mage being realslhe_ednu [hattsdiiés@)mt‘ttlmagﬁ chinpdnehtdt@as ot edsmscomsnaciédiénc of
exceed said i rrac%ﬁe&l ze. recelyi st to.enlar %e the di spl ayed

mmal %maﬁe Fmary atd Er 09 <& saafi ggggeﬁ imgage iy Wi 10 sg*d %r i gi nal

i mage conprising crop rec coBrdria
imge to be1QanIcazngwdmgcacicWembgcmgmao@nrmmh $ayd bigpry tmgeud)l nary dat a fromsaid

i nmage b?‘s?d on said cac'l‘:lﬁggé%g%v QL gc%r{lnp%glglﬁ as aonda% 11% &t tﬁeaé)rg%’m% ma]g 11 salgr ea of

sai d original imge; I'ng sail
ori gi nal inage greph stihgpe.ay

3. The process of claim 1 or claim 2, further comprising generating a menu selection
15 at said mobile communication device (12) for user enabling of said calculating of the crop
rectangle coordinates, said menu selection being generated in the event predetermined -

conditions are met.

4, The process of claim 3, wherein said predetermined conditions comprise:

20 absence of any request being processed for viewing an enlarged area of said
original image; and any of*

width of said original image being greater than screen width of said mobile

communication device (12) and said original image being re-sized so as to exceed said
screen width; or

25 height of said original image being greater than screen height of said mobile
communication device and said original image being re-sized so as to exceed said screen
height,

3. The process of any one of claims 1 to 4, wherein said graph structure is a
30 Document Object Model (DOM).




t he process being characterized in that: it conprises transmtting original
size data for said original image: and in that said server extracts from
said received request translated crop rectangle coordinates, said

transl ated crop rectangl e coordinates being derived fromsaid area to be

15 enlarged and said original size data; and collects and nodifies said

i mage binary data fromsaid i mage based on said translated crop rectangle
coordinates and said image size limt to .create said enlarged area of said
original image. 7. The process of claim6. further conprising: 20 building
a graph structure representing a nap of said original imge; retrieving and

traversing said graph stru reto te any, corr

conponent for gai d 8?[‘6??8&* B%a’hzﬁﬁm ¥ Yelia 2% Ee; %é%gg?lageg\(’)ér @2pond| ng
i mage corrponelptoc'bstsemaﬂszisngthdmapaghhmewetdd‘ut es of the i mage conponent to
determne if a SeF’g{gé‘%lﬁm%m e S THALERn d Sidfhaly %g §8ﬂé&umts§x@e (94, sai d

imge size limt deparat e 1 mage conponent has
not been construct edarsh@ring il drigingi imged fm dlspzhaly, satﬂagiegdd:enﬂarrw@dtuatbﬁ P sai d

original i MBI &) H]e% HQF%EIOI&‘S%LAIQ&CQCCQ(?A’XI i 1zqu:ﬂponent from said binary

data: and caching onent as an attribute of the original
image in said gr aphzcgvmgmtqqn@t togﬁla&e tHFN@P#QYQﬂGE‘S@ qefoprsieg ¢errectsigler ei n sai d
graph structur Ds'e Dt r i 10 bk d:15 9. A process for

di spl ayi ng on eﬁOBlﬁgg‘le cgghairunfcat(? I\@ggé 8e (12 an enl arged area of an

original imge di sptaligetihgand B@ﬂl&’lwmaﬁ@bm%éﬂ‘%ﬁ%é@%‘%ﬁ’&ﬁi’%‘?%‘ the steps
at the nmobile rg&(g@ymocﬁa[&néc,@ﬁygaf;@enﬁ%a afh ofgarmfgmat,magaa@aw i mge size

limt indicative screen sl ze of sal e 5 communi cation device:
di spl ayi ng ¥hi d ori grsesttingsigenlagger grep abgid Oﬁginﬁlgmﬁ%e fef J8Yi n the event that
the dimensions thepRefocex®eRE ciiddciribdBgRasi ze 1imt; det erm ning crop
rectangl e coordi nates of _an area of said, displ ay eg ge to be
it comprises transmitting onginal size data for’sai ongm image;
and in that said server extracts from said received request translated crop rectangle
coordinates, said translated crop rectangle coordinates being derived from said area to be
15  enlarged and said original size data; and collects and modifies said image binary data from
said image based on said translated crop rectangle coordinates and said image size limit to

create said enlarged area of said original image.

7. The process of claim 6. further comprising:
20 building a graph structure representing a map of said original image;
retrieving and traversing said graph structure to locate any corresponding image
component for said original image and, upon locating said corresponding image
component iterating through attributes of the image component to determine if a separate
image component has been constructed for said image size limit;

25 in the event that said separate image component has not been construcied then
collecting initial image binary data from said original image and constructing a new image
component from said binary data: and

caching said new image component as an attribute of the original image in said
graph structure.

30
8. The process of claim 7. wherein said graph structure is a Document Object Model
(DOM).




enl arged; 10 sending a request fromthe nobile communication device to

enl arge an area of the inage displayed on said device based on the

determ ned coordi nates; receiving an enlarged area of said original inage
conprising nodified binary data based on said determ ned coordi nates; and
di spl ayi ng said enlarged area of said original inmage on said screen 15 the
process being characterized in that: it conprises downl oadi ng ori gi nal

i mge size data of the original image; and in that the step of determ ning
coordinates for said area to be enlargedi1isconprises calculating in the
comuni cati ons device the crop rectangl e coordi nates based on an inmage
zoom area defined on said nobile communication device and translating said
20 crop rectandte cOGFUFEArSisplazgean 8mokils Quavmtisatdics (1Y phenlargsl 2eadat a;

and transm tti ngaaridhal inH3s H@ﬁl@ﬂd ©h 9Rq Rk Qﬁ@ﬁr@ce@rso&hﬂhﬂﬁ«t B8 skt o6@k d 1 equest
to enlarge an area of the image djsplayed on said nobile conmunications

devi ce. 10. Théﬂoﬁfﬁﬁ‘g’é@“"é“fatl‘é}szﬂeﬁ?@( fr t her conprising generating a menu

sel ection for user yaBmefieniifegelzeSaiidndathicobraticakiffiof ldemetiRp rectangl e
coordi nates,_ said nmenu. s%lectlon being generated in the event

predeternlnéh COMBRFHIL I8 et . 16 11. The process of claim 10, wherein
sai d predetern ned egiopaiiig sﬁﬂ?ori@manﬁiagdesmd inREebYey refizadiy tierstete &at Bei ng
processed for é$emjng 8nﬁ§nlar%e area of said original inmage; and any of:
width of said SPPEERE BPREGECBLIRG ™ gEeEtd™  han screen width of said nobile
5 communi cati on devi@emivig: Sey wetaigladonainatesraipm ab@iofshid dispdyzdithagotods t o
exceed said scrgﬁﬁg mﬁdth or height of said original inmage being greater

g

than screen hei 5f said nobile conmunication device and said ori gi nal
i mge bei ngidr e- si zeekndiog asequest Boo dednabile consgundmation degicg it enlaidd ail 2rea & ther ver

(28) for enlargj, ot AL Bl BlcOIY e dlRERSII R QN Lhe server, the

server conpr isin
receiving an enlarged area of said original image comprising modified binary data

based on said determined coordinates; and
displaying said enlarged area of said original image on said screen
15 the process being characterized in that:
it comprises downloading original image size data of the original image;
and in that the step of determining coordinates for said area to be enlarged
comprises calculating in the communications device the crop rectangle coordinates based
on an image zoom area defined on said mobile communication device and translating said
20  crop reciangle coordinates based on said downloaded original size data; and
transmitting said transiated crop rectangle coordinates in said request to enlarge an

area of the image displayed on said mobile communications device.

10, The process of claim 9, further comprising generating a menu selection for user
25  enabling of said calculating of the crop rectangle coordinates, said menu selection being

generated in the event predetermined conditions are met.




means for receiving an image size limt for an original inmage stored on
said server, neans for transmtting said original imge for display, said
i mge being re-sized in 15 the event that the di nensions thereof exceed
said image size limt: neans for receiving a request to enlarge the

di spl ayed i mage conprising crop rectangle coordinates of an area of said
original inmage to be enl arged; neans for collecting and nodi fying inage
binary data fromsaid inmage based on saig received coordinates to create
said enlarged area of said original imge: and 20 neans for transmtting
said enlarged area of said original inmage for display the server being

characterized in that: it conprises .nmeans. for transmtti.ng original size
data for said ol gi HAF PRHGE: SaR g er gt SRS ETHHE PPOHTSSTEP el ved
request transl ated abspcerofsiyangles veingpabcasaddds:, viadnglan dnragies hai efkaidr op
rectangl e coordi hat Fs bei gg?lde{f_i ved fromsaid area to be enlarged and said

25 original sizZ€ 8t FCEAE W Yhat said neans for collecting and nodifying
i mage bi nary dat a cwidth ef4ail arigthahioclpd bebg geamied themeogen _laiid\hw@/sahlam&ilé rom sai d
| mage based on &gl old ANSl.GLe heShARyeh A TEARYL S, AOOLHI0AL6 8 ADa Rk TR0
size limt to create said enlarge aFea oSt orrginal "1nage. 13.
Conput er code ewiddelped on a nmachi ne readabl e nedi um of the server (28) of

claim12, said j ' idserver to
ol oment the. A Eoq apReRSEHRARLE Pl e B BF R hihiE
comruni cat i ons ehemunicaliaXeviceanddaid grigiphl igagerbeinn reasized 4o ey te gxagfd said screpn gi nal
i mage di spl ayedhe@é}“_sai d device, the device conprising: neans for

transmtti ng an image size |imt indicative of screen size of said nobile
comuni cati &% device; 5 neans for downl oadi ng an original image; neans for

di spl ayi ng sai djori g Raler (28P@Cenlfgihglad FBAT 2P SHifilhl irRsee kbR oh helsliferanent
that the dinensions thereof exceed said inage Size limt; nmeans for
det er mi ni ng cr off" YEEIURGI"& coordi nates of an area of said displayed inmage

to be enlarged; 10 nRaARSHf REciGRNL iPg@sife RISt anf drigMat Nz Tadted @ said server;
communi cation devi Cemctar?s t(e)p llrzfax'ugr%ﬁlinagrlsaid original image for display. said image being re-sized in
16  the event that the dimensions thereof exceed said image size limit:
means for receiving a request to enlarge the displayed image comprising crop
rectangle coordinates of an area of said original image to be enlarged;
means for collecting and modifying image binary data from said image based on
said received coordinates to create said enlarged area of said original image: and
20 means for transmitting said enlarged area of said original image for display
the server being characterized in that:
it comprises means for transmitting original size data for said original image;
means for extracting from said received request translated crop rectangle coordinates, said
translated crop rectangle coordinates being derived from said area to be enlarged and said
25  original size data: and in that said means for collecting and modifying image binary data
collects and modifies said image binary data from said image based on said translated crop
rectangle coordinates and said image size limit to create said enlarged area of said original

image.

30 13 Computer code embodied on a machine readable medium of the server (28) of
claim 12, said code being executable in a processor of said server to implement the

method of any of claims 6 (o 8,




area of the image di splayed on said device based on the determ ned

coordi nates; neans for receiving an enlarged area of said original imge
conprising nodified binary data based on said determ ned coordi nates; and
means for displaying said enlarged area of said original imge on said
screen 15 the device being characterized in that: it conprises neans for
downl oadi ng original size data for said original imge; and in that the
means for determ ning coordinates for said area to be enlarged conprises
means for cal cul ating the crop rectangl e Xbordi nates based on an i mage zoom
area defined on said nobile comruni cation device and translating said crop

rectangle 20 cpordihates based on said | aded ori gj nal si data; and
Caid maans for Senahgot ety Gria iU BB b Bnt Fane ai eq
crop rectangl eorghai iagatigtayet os sdididaviegulsdevico cangrainge an area of the inage
di spl ayed on said nohile co ni cations, device. 25 15 Co I, code
crbod, od ona machi TEMUTHERTE Hedr dR =t e qetl RS SRS o
code bei ng execumalingaiion devipg;ocessor of said device to inplenent the nethod
of any of clgins 9to 1 i%ggﬁﬁaéggeco. ni cations network (10) conpri sing

€ans 1o n al 1mage; . 4 .
the server (28) of crarm F1ed€%one nobi | e conmuni cati ons

device (12) in accomstamcler dupldyinglsaidmrigidal image, said image being re-sized in the event
that the dimensions thereof exceed said image size limit;
means for determining crop rectangle coordinates of an area of said displayed
image to be enlarged;
10 means for sending a request from the mobile communication device to enlarge an
area of the image displayed on said device based on the determined coordinates;
means for receiving an enlarged area of said original image comprising modified
binary data based on said determined coordinates; and
means for displaying said enlarged area of said original image on said screen
15 the device being characterized in that:
it comprises means for downloading original size data for said original image;
and in that the means for determining coordinates for said area to be enlarged
comprises means for calculating the crop rectangle coordinates based on an image zoom
area defined on said mobile communication device and translating said crop rectangle
20  coordinates based on said downloaded original size data; and
said means for sending a request is arranged to transmit said translated crop
rectangle coordinates in said request to enlarge an area of the image displayed on

said mobile communications device.

25 15,  Cowmputer code embodied on a machine readable medium of the device (12) of
claim 14, said code being executable in a processor of said device to implement the

method of any of claims 9 to 11.

16.  Atclecommunications network (10) comprising the server (28) of claim 12 and at

30 least one mobile comimunications device (12) in accordance with claim 14.




