1 Method for Requesting and View ng a Zooned Area of Detail front 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. Handheld
mobi |l e comuni cati on devices, sonetines reférred to as nobile stations,
are essentially 10 portable conputers having wreless capability. and cone
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16 attachments to an email. which typically can have resolutions in the 2000 x 2000 pixel

range,

[0003])  For wireless devices that support viewing of image attachmenis, 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 to 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 inon a 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 EP1262188 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 EP1202188 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 dinmensions thereof
exceed said image size |limt; determning crop rectangle 5 coordi nates of
an area of the displayed imge to be enlarged sending a request fromthe
nobi | e conmuni cation device to the server to enlarge the area based on the
determi ned coordi ma’ﬂe@vcriilmiqaémdraseentsﬁzemémei Mol cemintnicAigh esdice: col | ecti ng
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processing 20 is performed on bitmap data and not ve tor: user
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i mage. the server ﬁﬁﬂieﬁ%nﬁﬁﬂﬁ1dpﬂﬁ&ﬁoﬁ&d€ﬁ€@$}/&ebﬁs§3 sn%wuﬁgbﬂt%}{é leelsd'sp' ay
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According lo an aspect of the invention, a method is provided for allowing a
user to 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 s 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 (he amount of data downloaded wirelessly 1o 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 a 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 anobunt 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 inages will be returned to a nonochrone
device even if the requested image is in color, thereby further reducing

t he amount of data downl oaded wirelessly to 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
i mge resolution. Therefore, according to an additional aspect of the
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mobile communication device to the server to enlarge the arca 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
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,

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

hereinaflter 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 will|l be apparent to a
person of ordinary skill in the art, residi4ng in the details of
construction and operation as nore fully hereinafter described and
claimed, reference being had to the acconpanying drawings. 4 Brief
Description of the Drawi ngs [0011] A detailed description of the preferred

enmbodi ment i s setBrighBescriptionef HioDawingsy with reference to the foll ow ng
drawings. in which: 5 Figure | is a block diagramof a network environnment

in which the prefgb{gd A &IHREUERMioHBYhP BreRiRE binbRFnerrisdel Brkin Rtad boIGWEEN
di splay of a nmenu for selectlnP the enl arge area conmand according to the
preferred embodi nihi Fefersnge odhsoleneg diemage Vs ect angl e coor di nat es

est abl i shed at_ the devige and 0.sent tq the server; Figure 4 is
fl onchart show ng an erﬁcl%ﬁ“gg‘séfrbioﬁk?@&ﬁ@é’?af‘?m& 'cé'ﬁ'r%'ﬁnef’h’g ‘ﬁ’é‘iyitgee?re%”ed
accordi ng to the @ieliridciedaerdosiic®nt ; Figure 5 is a tree diagram show ng

the basic structure of a Docunent Object Mdel (DOVM used in the preferred
enbodi nent; 15 Fi gure Gighodws atstreent Bgpldyeiemeod for baecD@bs Eniugt eneecanmmidFdgur e

5. Figure 7 shows d gﬁ%ﬂ .ure for a word processing
docunent : Figurémgﬁsﬁéﬁgnéﬁaégéhp]%%§M%%mﬂstructure for a table docunent:

Figure 9 shows an exe”nﬂé@rrefs OV Shigd el &bl cBortids RLBAGSShE: HOGHERNT
contai ning an i mage subdocunent: and 20 Figure 10 1s a flowhart show ng

enl arge area T%hagéniip §€é&&tthg on the server, according to the preferred

enbodi nent . . . . . .
Figure 4 is a flowchart showing an enlarge arca 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 area 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 14 10 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 ment may be practiced. Network environnment 10 includes at |east one
nobi | e conmuni cati on device 12 conmunicating via a wrel ess
network/Internet 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 wll
under stand that network environnment 10 coul d have many such servers for 30
hosting web sites or graphic downl oad sites, providing access to picture
files such as 5 JPEG TIFF, BMP, PNG SA. M4, MV, G F, SVG etc. As

woul d be understood by one of ordlnaRX skill in the art, wrel ess networks
14 incl ude GSM GPRY: éﬁ:ﬁDBMFUf\M(” SGIDERA NEO V@R, SMSA eETAT oItd owwerstopd b ereur e

networks such as EDGEin s!dMﬁﬁhc@ﬁ%tr@s@ﬁéﬂ\b&ﬂﬂlma\ﬁﬁgdﬁMmm Bhypt-poiM, and
vari ants of 802.11[3 igg As di scussed above. when the user of a nobile
comuni cati on deviQEN ¥obijsxe MT%ﬁnﬁﬁﬁﬁ%‘5ﬁﬁ§@ﬁﬁ¥ﬁ$“ﬁ%ﬁﬁgrﬁﬁpﬂApﬁﬁ@hﬁﬁht
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t he device 12 f or varsiembfitg ortdivel mdugereniswal@&ddi% e bevchhﬁle%héo mall h‘@g@hzisgi nal
image are also re 1§16 t.he.

Erﬁ [A?\gld arglld hClF%% Ctﬁe re%uetsté%dj'r 89? %FCGP ﬁlég?[%ﬁ FeéYc{J ééa reﬂgeééhc

required for calc
command, as di scub®edtq tw vg:\\@dtbaed dethalréqumhg)m:wc[e@&&éh] wigpead heiglakih pixelhi | e

view ng an i ngge ek ﬁ\@fsé%ér Ser[flﬁ% t%"e%‘ﬁ?gm“fag%%a%ﬁ?o th€@ice 3. fg%gfllcgv?r%gh@? zoom

in on an inmage, which effectl € exl Ssting
constitute the i ndigEnyes(weihaeheiahe Ofﬂne ofipigal'i Enﬂeailrfgcésodneeaied cohervite CElgs €S

the server 28 tOoo@8NeHRtcRsidhs Q%Wedm@ for Qﬁéﬁﬂm@ r\htcﬁ]«%@ﬁ‘@%cﬁln@% for%heh‘gi?xgl teh €

zooned in inmage on the device and returns ice
12 for display. [65%5?"WW¥%‘ﬁéﬁ@ﬁéﬂdég@@ﬂﬁkgdﬁebz t he "Enlarge Area" menu
itemis displayedghﬁ4 qu|Qe menu if the followi ng conditions are
met: (A) there ish lperﬁ:ﬁeﬁg callppyhile yiswipge imagedp thedyitaphmest ¥iewershe wer qane
currently vieted schage zamdin(oB)an i@ CwBiph §REHRNALAIRS R RRiddBxels that

constitute the image on the device 12. The “Enlarge Arca™ 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 to equate to the original image
coordinates as it resides on the server in pixels and the calculated crop rectangle width is
greater then the device screen width or the calculated crop rectangle hei ght 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 Arca operuation 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 inmage 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 performed on 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 inmage area on
the device 12. Thus. with reference to Figure 2. 6 the cropping rectangle
i s the viewabl e dResoRninEEctgids S aisyvablnarea {Ipehendeidenhatiesuserovighes to seet ur ned

fromthe server Z@myMe&homgﬁs%fvema\lnmMés{e?a&lng,»ﬂemt&,ﬁkm& fiARgepi de) . [00181

The crop rectangl e coordinates are the zooned area coordi nates on the

device 12 cal culjptmy sornk la@)s rdct:ape |c@6r@in§t% &g %Me\&%["e%%or&ﬁﬁgs draRd @e@sﬂe
for the original red on the server 28, as shown in Figure 3

[0019] The crop r1@(95‘g‘HQ‘F%Soctgl?yctfﬂ“élf‘ﬁeéﬁthﬁf:%v%? freR frypnals osve W‘é@ald@ﬁ"ﬁ%e- si de

operations such sased diahedetior 2, ad dhOwA@VFig@e 8i de i mage prior to the "Enl arge
Area" conmand being issued. The Attachnent Viewer also sends the device
screen charact eri{819¢s dhe wiotdeiangiheilghitioantio depichly silovn Gorwdetibe dideoperations

calculated cro n 3 e.original endi ng the
Enlarge Ar ea cgnna Hg ﬂbﬁﬁegé%% Sice 58 hﬁ%@PAf g@ﬁﬁ@ﬁ@gégf Pméﬁ%thgﬁlon
t hen returns the iypesd. Thﬁ&@@Chmstmgdlﬁcrmndqtthedeembamgﬁ chatrecaercsnmﬁmthh or
mat chi ng t hese ce
si de LEgIargZ Aregﬁhﬁﬁﬁn§§%58%§%®§%é8$%%%%P éJm?m%#%%ré¥ a’m VH%VI
appl i cati on r&ni sepdeng teelinloec Ara coxnmentddp @ Gerverds. maﬁa@binmt S@"‘z‘)er‘etbrémetron
di spl ays an i mogAliatoRaLy doel-aadad bhomM S SRENEnAR: wfadlsgased

above, the image is re-sized In rver nMensi ons exce
screen size of tﬁé“@?%%PﬁQHNEEV|ce 12. Also, as discussed above, the server

28 returns the orug@nal i mge size to the device for calculating the crop
rectangl e. [002179%8kt , Figurestsbpwise devigs sidspEnlesee hom aenaand rpsstprreediet of

precondi tion (A) thearvienent ¥iewer application running on device 12. At step 30. the Attachment
16 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
the device and translated using the original imge 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
wi dt h or height, respectively, then the "Enkarge 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 inage based on the
transl ated crop r@cmmmgbe coordi nates and the device screen 7 dinensions.
[0025] If the enlarged image is received fromthe server 28 (a YES at

deci si on bl ock 4PP2Slt helﬁthﬁre@ﬂé@s%“wmsrfmewleéf@m}@ eoesiidp B8 at Gelspnkicse, an

error code 15 I sphauadstndlen Al JHSRSAESES hekll AR RYLRLENAF):) ©
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enl argenent, a d%@é@ﬂ%%?ﬁﬁmﬁ§m%¥éﬁﬁvﬁﬁ-herern of the structure of a
Docunment Qoj ecéC I\fagﬁsl %O(\E% for a docunent attachnent to be viewed on the
mobi | e communitati8fPlde © §ning GOBTICTYPREILNPHER AR Y Iradge visp cOlBTLERes s
file-parsing di stdekdription i8 pidvRie@h@tianor 8d str@NROEH MBRmedi Wbjd: SBEGDHOK) for a
docunent type, to,build an in- t 10

t
structure represelEIRYT ARHPIREH "%Vegfo"t%%ob%&%ﬁét&lcaﬁ%eﬂ*%ﬂ docunent

DOM structure is n he of. server iterated
bi - directionall 3}56%02531]'“ pclmettsdnsr iUtfAdtgpany %d‘é‘ﬁ%ﬂ’-‘gedéf%&“ﬁ’gcunent
DOM structure com@ﬂwﬁswmtwrnqdeéh@ndnm@awasaaﬁﬁdamﬁd@&ﬂa@mmemamrohﬁmparents
of | eaves and;gno [ ran

graph. Each noogefﬁ%r Wl}/l?sttu@ﬁﬁeen?pr@segm?ﬂaq a]tt'}c%{r@ tht[a OCP%G ggg% dorftgnegvm
characteristics. WV sexdyrpissiored ipammgroeaptechrodsercar?8condtcan e igtdted hut es to

specify its alignegphanstyle, 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 itselfbodsp t he sEeEHREHud X Me graph-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 unique identifier. called a DOM ID, to identify itself in the document DOM
structure.

20 [0029]  The document DOM structure is divided info 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 ecach 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
“Comainer” 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 docunent 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 docunment DOM structure,
referred to as "Docunent™, contains several children nodes, referred to as
"Contents", which represent different aspec?s 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 conponents, which store the docunent structural and navi gati onal
30 infornmation. Wﬁéﬂﬁﬁhe attachnment server 28 builds the DOM structure for
an attachnent time, the top-level structure is a single

he f
parent-child chai hgﬁé % tW;r?g g}coﬁ?pﬁm"@@defmﬂwrﬁ?a@@ftﬂyﬁfé@@? text

components are de&dmeﬁbnbyraﬁlbeorﬁyicma;ﬁhmfﬁlﬂlnagiﬁ:roi«f@éncﬁﬁ wﬁ:@%ﬁepre@éﬁm&@tnﬁ%ssandt abl e
conmponents and i nage congonents p tepr esent text, tables and  .i mages
in a document, re?%%ec?t cfci'}me“ﬁf&sﬁe%tk‘[te Ya l?f‘?’%B“deta?:'BFﬁ%Wf’éﬁ’?‘%aféfj"e“deﬁ‘ ?%H in
detail 5 bel ovf aretbw, lrel thavBrgee aoipeae stuctld Modeltil.i S i dentical . [0032] A
conmponent consists of a hierarchy of command nodes. Each comand

represents a physite®] entdomponat pmopsof yhiemrchmf@ﬁmﬁeeﬂeedeeleéfajcnnaﬂmhemda

secton, " par agr apf ks BERAARY: « bidferR UR 6% pa Gkt SR PSR BB
commands, whi ch Ppmpensat, @épllmatmmmwmﬂjpagg sé@ioentardgyepb.ont adgnedisj N a
docunment. The propRhiekts %Wﬂﬁ: efn@r'; ¢ Qb W fi H§9 qgrﬁé %e%rng t};e%nxtrésgor}d?n)r%s

col or, text background col or per Ink start
The text corﬁp?onéﬁ‘t“yﬁalﬁa‘mﬂllyaéﬂ@nﬁé‘f éheprerery pmmanlls ferghetextedmponeaisart foet. t ext

reference commandex: cyin Gk Ha@kgﬁﬁﬁg cbiBr, B?Jeﬁfnﬁ RGR/efk ?&M%Qﬁgﬁ RomASldt. nﬁlg W the

mai n body of a docunent. Usual the children o onponent are
page or section CORHRRAGH ﬁbﬂé)é"‘i‘e’rféfmni?%coﬁ’lﬂaﬁd rafsrreddmss the éexaredstncotonpaandgr aph

command nodes. TRenias agd @ﬁbfeﬁéﬂm@a&c@aerﬁ@m&u fh B0 Rabod Bt 4 ddkhRefpodes for
t he renai ni ng corUmqld %ga

sally, the children of a text component are page or section command nodes that, in turn,
16 comprise a set of paragraph command nodes. The paragraph command can contain one or

multiple nodes for the remaining corumand types.

{0033] Using the following sample text document, the corresponding document DOM
struecture 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 attribute
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, ete) 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 denponstrates, the section
command, which is the child of the text conponent, consists of two

par agr aph commands. The first paragraph conmand contains one text segment
command and the text content for that paragraph is added as an attribute
to the text segnent command. The second paragraph conmand has a relatively
nore 25 conplex structure, as the text prop&fties in the paragraph are nuch
richer. Each time a text property (font, text color, etc) changes, a
correspondi ng text property command is created and the change value is
added to that COW ﬁr trlbute The subsequent text _segnent conmand
records the text w%“é? °?’89<'f°”HPSHEPf‘9‘?‘Qéeeé}ﬁ"'h?ﬁcf’inﬂlﬁt‘@as texjocunment
structure gets r mbhmneandutmufeeencwmham,naﬁw EhEQRIBAEDOM seRbrEHP MR diide
types 30 are cre tﬁd and tlh | rrent E rties are added as attributes to
t hose commands. T HG4BE ?ﬁg“ ‘P?é(“ ﬁﬁ‘B nt has the same three types of

commands as the Texts o —putr—arfferemnt—r1 ' . tent
el DR P '

DOM structure forf tfersaapte—table—doeurent g@ggﬁ?: s—showA—-a—Figure 8

Cell One Cell gTwp Cett rhree CcH Fott—>5 [CU§UJ As sho»*m—i—n—%he—Fi-gure 8,

t he tabl e conponent—has——phystecat—ent+ty—type—ecorrands—oef—table—tablerow

and tabl ecell, whess)t h@\stsl@cm'lﬁﬁ%lelﬂﬁf?mmalﬁéfb Eéné;% p@lkilc Qr%ﬁ}tf Jygﬁl L

commands for the t ext con‘gonent In exa |
Tabl eRow conmand SBR™MEis of hicdabignvnd tahiseciiarhete the idbiacel] comepad cardeshiafred by

val ue of 0. 10 ThiglabodbRRbRs r&-h@zeitfa@mbéh@ﬁtCﬁttﬁeClexmﬂFllc‘%bJ\/aWhé ﬁrsfé?\‘ﬁdf' rst one
defined in the tabl.e. The attrlfFIute | eftnmost table cell command in

Figure 8 has the 'SURROHEIHTHY Of (e 6b¥E commupe taven ptribyst Rei s defiged il Yedue of 0.

subdocunent s.10of orI‘thmmalee than’t&g&xﬂ;catfcal&b@&ew istiexXfirsdany asriRl & thd R81e DM attribute

structure set for}p Ii1 rein a ref ce command to pqgint to
he leftmost tabece comman igure § 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 one@.

Second paragraph contains the same imag

The structure shown in Figure 9 is identical 1o that discussed above in connection with

20  Figures 7 and 8, cxcept 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
to 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 {o 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 (he screen size information for the mabile communication device 12
and the crop rectangle parameters from the request (step 46). A fter retrieving the

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



t he graph of such subdocuments. Thus, for the follow ng sanpl e docunent.
the attachnment 15 server 28 generates the DOM structure shown in Figure 9:
Thi s docunent has subdocument of inmges like this one, Second paragraph
contains the sane inmage. The structure shown in Figure 9 is identical to

t hat di scussed above in connection with 20 Figures 7 and 8, except f'or
the attributes of the two reference commands. The attachnment server 28
constructs the inage in "Sanple Three" as a separate image conponent, which
contains all of the image data in its own DQW hierarchy. In the DOV
structure for the nmain docunent, the values of the "Ref' attributes of
those two reference commands point to the inage conponent, as indicated by
t he dashed lines, such that the DOM structure 25 connects together all
parts of the docUtHERAS). 10 eesey 2REYeFISE frepual the decumeat [P saupterg tefilsbit thent

with reference t%oﬁe@idﬁ&xlg]-ﬂ}dgm{b()nédﬂﬁltﬁé basIRRhreSEF M@Lrlm%:% (Et@[pﬁj)vﬁ'é séHer
"Enl arge Area" g@ﬁggre quest for an attachnent (step

extracts the scr § EEtGs Hprpvehdbs HREibpIST Oft‘[Wénﬁ%ﬂﬂﬁWOWh‘rﬂﬂﬁi%&W th\ S%Péwece 12

and the crop rectigag @n@aﬁ@%@f*@dll&r@r{h&hEt@ee'h%&le'ﬁ%tair(: sdyaReifhstred Bfep 52).
retrieving the 30 docunent structure f'or the attachnent fromtﬁ

i n-menory docurenboROM dmshepalzﬁe m(efgé eqan;ﬂﬁént c&d&ﬁnsﬁtﬂé ¥@le p2hiclie@iSeSastthy ough
t he docunent DOM Stru turetﬁj (t) % cor Pg’nd ng |nage conmponent
in the DOM st ruct L& F'61"5% fs‘is?f%'é’ prag! bs"??dfq”a @} the 9ayice SRIFPN;sizgh at es

t hrough the attr|tbmstcessumﬁngtrheh|1mgcenae@mﬂﬁme(mtuatlpxrdeﬁ<edsfrm.rmolifzomf&ﬁﬁ%b@&t@

i mge conponent ific for t hat ,screen size s already been

constructed (st eéggge)mm@g'[ea%%% ﬁi“at g Juac et f%‘agg(‘f‘éﬁlﬂﬁﬁ&ﬁ%f\;’a@%‘fa&f #fé ¢ he

sanme graphi c i nf dromath origied irhdge comporgntriamenomdBiep 64) ans carsuradtd the wefv intapd | er

size (equal tg or,l, &%nttlﬂﬁpthfzQ%a&%‘é!&ﬁ%&%een size), thus consum ng nuch
& :

| ess device nenory (usua 15 to 1:20). If the separate

i mage conponent @) NOta, Gxh §f§ thel B eS8 AGRIRE DSIGHY rcog'n%mfg{ As%ﬁéir btut!:ed’l mage

binary data fromthe original 1nmage conponent 1n
constructs the né¥f qrigigkimies cwippBHe Htthe PBM tetutsi ﬁlmsgmmrrage(@mpnes@)

[0040] At step 5%0:}t§|h@ss&ﬁfa}4?l’hegﬁn@éﬁﬁ}@@anﬁ%a@g‘%xée‘gﬁﬂ% thd Wﬁ%g@&n@:@nem

attri bute of %OI’I r] ngﬁe conmponent _in
i mage corrponents AR Yehege ?‘Ioél)f‘?e’f%ék’élé‘i‘r@ ‘b"r‘éﬁbﬁll@PPWﬂé‘FHﬁt thisriolesiere pt

that the ori gisnalwil BRGYEEHFRAABI tnemory if there are a lot of different mobile device 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 wircless operation
than the hardware deployment cost, caching the DSS image component is employed in the

20 preferred embodiment.

[0041] 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 (step 60). and resizes
the new image data segment based on the device screen size to create the final image data

25  segment (step 62),

[0042] In summary, the “Enlarge Area” device/server feature allows users (o quickly
retrieve any relevant part of a large image attachment that has been resized by the server,
This minimizes bandwidth usage. device memory/CPU consurption. and request/response

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

[0043) A person skilled in the art. having read this description of the preferred



has a much higher resolution. A person skilled in the art will appreciate
that this solution 15 wll consune appreciable nenory if there are a | ot of
different nobile device DSS definitions, Therefore. as an alternative, it
woul d be possible to construct the DSS i mage conponent each tinme the
server receives an "Enlarge Area" request. wthout caching it. However,
based on the premse that tine is a nore critical factor in wreless
operation than the hardware depl oynent cost, caching the DSS i mage
conponent is enployed in the 20 preferred gmpodinent. [0041] Simlar to
the operation of the separate inmage conponent construction, the attachnent
server 28 creates a new i nage data segnent in nenory by tailoring the
original image binary data based on the crop rectangle paraneters (step
60). and resizesemWﬁ%nﬂ%ﬁWWﬁﬁ@€“ﬁéf&“@@@ﬁ@ﬁfmﬁa§éﬂ3%ﬁmﬁ ndevi ce screen
Size to create tP@ éina$ in%gg,data 25 segnent (step 62), [0042] In
summary, the "Enl'Arfe ArBachiatationy adpliarative sibodiments yadc!iguette be witkinitsk! v
retrieve any rel swiEndf tipenidimehppandc@m@@rol Mmage attachnent that has been
resized by the server. This mnimzes bandw dth usage, device nenory/ CPU
consunption, and request/response latency while still allowing the user to
view an imge area in its original (native) level of 30 detail. [0043] A
person skilled in the art. having read this description of the preferred 11
enbodi ment, nmay conceive of variations and alternative enbodi nents. [0044]
Al'l such variations and alternative enbodi nents are believed to be within
the anbit of the clains appended hereto. 12 Cdains: 1. A process for
viewi ng an enlarged area of a server stored original inage on a nobile
comuni cation device (12), conprising: 5 transmitting an inage size limt
fromsaid nobil e conmunication device (12) to said server (28) indicative
of screen size of said nobile conmmunication device; downloading and

di splaying said original imge fromsaid server to said nobile

comuni cation device, said imge being re-sized in the server in the event
t hat the



di mensi ons thereof exceed said inmage size limt; 10 zooming in on said
image so as to magnify pixels constituting said inage; determ ning crop
rectangl e coordi nates of an area of the displayed zooned image to be

enl arged; sending a request fromthe nobile conmunication device to the
server to enlarge the area to be enlarged based on the determ ned

coordi nates; and 15 downl oadi ng said enl anged area of said original inmage
to said nobile comunication device, the process being characterised in
that: it comphiges downl oading fromthe server to the nobile communications
device original size data for said original inmage; 20 said step of zoom ng
inis performed within said nobile connunication device; said step of

determ ni ng coor%nat es for. said arfg nl ar%&? ??H’P“ ses calcul ating
in the commini cat’t BREHAM V& g adgfr‘ f’%ﬂ § TG TYPR gH BRI RAEH OB an

i mage zoom aidhi cdBinekcHion Felide NI dtnmRmpIni cati on device, said i mage
zoom area conprising said area to be enlarged, and translating said crop

rectangl® coor di ﬁ@ﬂ@glt%@&@ulwe@medmlﬁfr@wncb@déde erigunghtier deviasdt 3) toand
sald server gHLEAs! oxs At NFLALEGE! ORLESLANOLE, SRR Bl GR:, and

collects an |nage romsal ased on said

transl ated crop deshRading ana@l@rpwmag ﬁsd @;ng:lnaanﬁge ffegesasd ie@vérlt(m;dld hbileeat e
said enlarged area of sai.d orjiginal_inmge . havi ng higher resol ution than
sai d zooned CPW&@’@WHC’% 4PECHBid R ags ReHIa FeHEsbR tB%WE‘éF ingle $renfthetthewi dt h of

sai d origingly dggggt&%ﬂgggg&%ra ¥ o8 §17€ Bithi ! dth of said nobile

conmuni cati on or|g|na i mage being re-sized exceeds
said sct@en w dzbomog i 3n shidiiglhge ef astaimdagnifyginds constgeingsaigrimager t han
screen hei ght of ,sai d. mobi [ ni cat.i on d Vi ce &% or i |na i mge
el g r6- 1 zed cSCEBAETIAED STURF 6 HRES OBt 4 opiiGd0eEYEH AR himeEe
further conpybséfgiged building a graph structure within said server

representing a nap of said original
sending a request from the mobile communication device to the server to enlarge

the area to be enlarged based on the determined coordinates; and
15 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
original size data for said original image;
20 said step of zooming in is performed within said mobile communication device;
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, said image zoom area
comprising said area to be enlarged, and translating said crop rectangle coordinates based
25  on said downloaded original size data; and
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
having higher resolution than said zoomed image to said mobile communication device
30 onlyif:
width of said original image is greater than screen width of said mobile
communication device (12) and said original image being re-sized exceeds said screen

width; or



i mge; retrieving and traversing said graph structure within the server
(28) to locate any correspondi ng i mage conponent for said original inmage
and, upon locating said corresponding i nage conponent iterating through
attributes of the imge conponent to 10 determine if a separate inmage
conponent has been constructed for said inmage size limt; in the event
that said separate i nage conponent has not'3been constructed then
collecting initial image binary data fromsaid original imge within said

server and constyeiig ioRgaid oN8Mal IFRGE i£ SRRRPEAL sbleeMmashichRbahybifat a; and
caching said new i nage conponent as an attribute of the original inmage in
said 15 gr &ghmuneationrdsvicg andprad prigivekisagk beingirmsized exededs said screen hdight.
conprising generating a nmenu selection at said nobile comunication device
(12) for user enabling of said calculating of the crop rectangle

coor di nat es,2. sai d'Hegiucsebedhinon, Mahacoggrimted in the event predetermnm ned
20 conditions are net. 4. The process of claim3, wherein said
predet er i ned corfWilfingrisgrapihgiryciue Wik aqid seruer raprpsensigd agrambe sty pisedssed
for view ng;an 'fml arged area of said original imge; and any of: 25 width
of said origin%’ i mge being greater than screen width of said nobile
comruni cat i on devetcieving2hd aadersiag daidrgrgpnatucturagéthirethngemver @Rz edosaie asy t 0
exceed said screen. wi.dt h, or hei Lgtht of, said original inzge bei ng greater
than screen SREPIPRRIIDE 104RYCOTBRINCAT 08 SHGRIENE IMB#ECHEd: B¥NdREATESisAor | gi nal

i mage bei ng chbRespoAitho3aBS cdp BALRG R Hrpheekibui? ohﬁfegﬁta%e SompdHenPi,0Cess
of claim2, wherein said graph structure is a Docunent CObject Mdel (DOM .
14 6. M pr delesningfif @ptrarajé mpgareommpencthanhear ¢ogitmadted foageidsmegeslzohmat;

server (28), the. process,conprising.the steps at,the server of. cei vi ng
o immge st ve |1 # HRSET AR G RGeRAT, inife SuPBrad! b Sy DL EroRpce BT &
t L ansm t ti ngolfetielg Ofitigl ifRlge biRgEddto frofl S aigingahfhgh WRGE: Ld Bgvéemai zed in
t he event
constructing a new image component from said binary data; and
caching said new image component as an attribute of the original image in said

15 graph structure.

3. The process of claim 1 or claim 2, further comprising generating a menu selection
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

20  conditions are met.

4. The process of claim 3, wherein said predetermined conditions comprise:
absence of any request being processed for viewing an enlarged area of said
original image; and any of:

25 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

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

30 height.

5. The process of claim 2, wherein said graph structure is a Document Object Model
(DOM).



t hat the di mensions thereof exceed said inmage size limt; receiving a
request to enlarge the displayed i mage conprising crop rectangle

coordi nates of an area of said original imge to be enlarged; and
transmtting said enlarged area of said original inmage for display 10 the
process being characterized in that: it conprises transmtting original
size data for said original imge; and in'#hat said server extracts from
said received request translated crop rectangle coordinates, said

transl ated crop rectangl e coordinates being derived fromsaid area to be
enl arged and said original size data; and collects and nodifies said i mage
bi nary dat a &% r omABroseisdliepfatgindas aga ohas giigingk invgk atoeddl @y operredlih e

coor di nat es Q. kr sjze limt to .create said enlarged area of said
original i né)ggé%(s)sﬁ?dﬁ?rfs.m%i'Stskip%?t té%ig%fvgrr(?fgi nal inmage is greater than said

i mage size W dt h rbicivihig amihnsa ilze 10hit bl oridifgd embed fgred @nShidadrexcEyds said
image size wwdth limt; or height of said original image is greater than

i mage si2e hei ghtranppittingspid erginal ipmes forglispley, swd doagrbarg resissdiadhesdtds
sai d image %l%a%?l? hALiohd tﬁ%{?ofgxceg@gaiﬁ)qrﬂg%esﬁzé)ﬁ glaim6, further o
conprising: building a graph structure representihg a map of said original

i mage; retrievingeandng a sagaesitognlagiedhgdaplhyst muglewomptising@eqt ecanyle

correspondi ng i,mage .25 conpongnt. for said origjnal inage and, upon
| ocati ng saicgmgm"?eéﬁg&ﬂﬁl%g)?isﬁla@_élg”@_i)%?ﬁ?etﬁg’eiepgﬁ P A through attributes
of the image C0”%%Hﬁﬂﬁtiﬁgpsaﬁj@érﬁéﬂg}e@@rehfoféaia%ﬁighﬁﬁ finadeTBOGsFIQyPONENt has been

constructed for said inage size limt; int event  that said separate

i mage ctPponent MHaspmenss beiowg cbonsterizastiodhathen collecting initial image

bi data f .sai d i gi nal...i e. and t t] . i 30
cgprgg%en? 1? r oinognﬁcg’lnﬂﬁrﬁéslr érggiltéll;ngg’glem%gﬁlﬁgagtgiﬁy%@fgg@‘ﬁﬂg%gg%gﬁggnent as an

attribute of theafd irgthBEdaid $¥REE ekta@@fdm GiPRRISE Heubt Srandibted %rop?ﬁ*é@tan%}g
process of claim7, wherein said graph structure is a Docunent Object del

(DOV) . 9. Acphdinetes. sait rgiskedasromsectangte easidinates beine dpdyad e saigharessto(be2)
an enl ar QEdeﬁiE&%d and said original size data; and collects and modifies said image binary data from
15 said image based on said translated crop rectangle coordinates and said image size limit to
create said enlarged area of said original image only if:
width of said original image is greater than said image size width limit and said
original image being re-sized exceeds said image size width limit; or
height of said original image is greater than image size height limit and said

20  original image being re-sized exceeds said image size height limit.

7. The process of claim 6, further comprising:
building a graph structure representing a map of said original image;
retrieving and traversing said graph structure to locate any corresponding image
25 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;
in the event that said separate image component has not been constructed then
collecting initial image binary data from said original image and constructing a new image
30  component from said binary data; and
caching said new image component as an attribute of the original image in said

graph structure.



5 of an original image displayed on said device, the process conprising the
steps at the nobile communications device (12) of: transmtting an inmage
size limt indicative of screen size of said nobile conmmunication device;
di splaying said original inmage, said imge being re-sized in the event that
the 10 di nensions thereof exceed said image size |imt; zoomng in on said
i mage so as to magnify pixels constituting®said i mage; determining crop
rectangl e coordi nates of an area of said displayed zooned i mnage to be

enl arged; sendi nglie precpdest clhindm wiheeiBhid @asONMENIre &l d DhcdeMt Thid Mktedr ge
said area of__ 15 the image to be enl arged di spl ayed on said device based on
t he deterniﬁgﬁnébordinates; recei ving an enl arged area of said original

i mge based on said determ ned coordinates; and displaying said enlarged
area of said original inage on said screen the process being characterized
inthat: 209t cduproceadondewibyiagiong mehilyi svatmintieg®ns dedcd@dlaantnhied area
original .image; said step of zooming.in js %erforned within, said nobile
communi cat i §h2A8VERal imagsdisplavesgp S'f“ﬁél%?ccépt 6 PTQFSISOMIISHYE the 8iens #dhes for

said area tgnhﬂeth@ﬁgggumﬁp@ag&gg§)gﬁlcuIating in the conmuni cations
device the crop rectangl e coordi nates based on an innmage zoom area defined

on sai d nobil e cdémnemitesg snnmagesizedimis aidicativagésaemmi 25 fanelandlaibpri si ng
said area t%gp% enlagr’ggd,. and translating said crop rectangl e coordi nates
based on sai'd doWni’684&86%i gi nal size data; and transnitting said

transl ated crop keglaig RiCaosMINALES shid i%?aigéibéiﬁg!ﬂ@@itzeclQltﬁe!e@érﬁ_@hat% d area
of the image to be enlarged |splayed on sai d nobil e conmuni cations devi ce,

wher ei n1@aj diresising deprenfeacesdsaldigitae sizedintititi on t han sai d zooned i nage;
and, further 30 IS r.afti nenu. se| i for user enabling of
sai d calculatinggggg[ ehggggﬂqgﬁ %%ggﬁﬁrg%%ﬁﬁﬂﬁ§$§§F%§%F1gﬁ%ﬁﬁ“@ Pection
bei ng generated idetetthimirgveop rqiagdht @ordingds otanded bDdsd diksglap®l zoonkhrigiage
sai d predeterm ned conditions conprise: absence of any request being
processed fBYPSF8HRAG an enl arged area of said 16

sending a request from the mobile communication device to enlarge said arca of
15 the image to be enlarged displayed on said device based on the determined coordinates;
receiving an enlarged area of said original image based on said determined
coordinates; and
displaying said enlarged area of said original image on said screen
the process being characterized in that:
20 it comprises downloading original image size data of the original image;
said step of zooming in is performed within said mobile communication device;
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, said image zoom
25  area comprising said area to be enlarged, and translating said crop rectangle coordinates
based on said downloaded original size data; and
transmitting said translated crop rectangle coordinates in said request to enlarge
said area of the image to be enlarged displayed on said mobile communications device,
wherein said enlarged area has higher resolution than said zoomed image; and, further
30  comprising generating a menu selection for user enabling of said calculating of the crop
rectangle coordinates, said menu selection being generated in the event predetermined
conditions are met, wherein said predetermined conditions comprise:

absence of any request being processed for viewing an enlarged area of said



original imge; and any of width of said original inmage being greater than
screen wwdth of said nobile communication device and said original inmage
being re-sized so as to exceed said screen w dth; or 5 height of said
original image being greater than screen height of said nobile

comuni cation device and said original inmage being re-sized so as to exceed
said screen height. 10. A server (28) foffenlarging an area of an original
i mge stored on the server, the 10 server conprising: neans for receiving
an i mage sibﬁ@ﬂdﬂmaéimn@mhywﬂginal i mge stored on said server; neans for
transmtting said original image for display, said inmge being re-sized in
the event that tHeddfsaisesignal rapeobeiex gweaidr Handcienmyedtliof saiflinmdbile neans
for receivi e I .1.he, di ayed_imge conprising. £ro 15
rectangl e c%gp%?%g%ggﬁgf \t”g%glgﬂr %écgglflélgl g}i %‘%E:bﬁli%ﬁé S éoea% '8 eﬁ‘geeé]nﬁgbdrcsﬁé%? and
means for tmadgmpiting said enlarged area of said original inmge for

di splay .the server being characterized in that: it _conprises _neans for
transm t?Pi ng'elﬁfq %ﬁesr‘iléf orgginel igpgea being sreat than sgrasaheighheiesaid mellg f or
extracting f i I T ; Cr :
coordinatesf6§gygﬁhg8ﬁ??ﬁﬁ%%ﬁ%%ﬁg@%%%dfecgghg%gq%%gggﬁ%gﬁégggégﬁgnﬁggﬁged
from sai d aheizht.o be enlarged and said original size data; and neans for
col l ecting and nodifying i mage binary data fromsaid imge based on said
transl ated crop rectangle coordinates and said image size limt to create
sai d enl arged. ar @asepfer $28)FoPEA SRR arl FBHEE AV Yeihd] :im‘ﬁ%éj&are@fonstﬁé 6erP& @ienal
image is greater than said imagé size wwdth [imt and said 25 original

i mage b&P ngserEesorEdisegceeds said i mage size width linmit; or height of said
original inmage i re (. than inmage size height |imt and said oriagina
‘g bei ng. re- siseh Bk Reetidiat BT G0 Brikbicgia imfEe s 50 Onshig Pt
code enbodi ed onnanefhimssHeadadiConBdhlimnagt fdrispse), YAl itha @) b@hg re3flz&d iai m
10, said code being executabl e 1 n a processor of said server to inplenent
the net hodtsrevarihgthe digrangiops therepf exgeed saidgmiape siee miki cat i ons devi ce

(12) for displayhg,&f; ?&leﬁ/rhggegre%ﬁg& t@ Enlg't%e the displayed image comprising crop
16 rectangle coordinates of an area of said original image to be enlarged; and
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
20  translated crop rectangle coordinates being derived from said area to be enlarged and said
original size data; and means for collecting and modifying 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 only if:
width of said original image is greater than said image size width limit and said
25  original image being re-sized exceeds said image size width limit; or
height of said original image is greater than image size height limit and said

original image being re-sized exceeds said image size height limit.
11. Computer code embodied on a machine readable medium of the server (28) of
30 claim 10, said code being executable in a processor of said server to implement the

method of any of claims 6 to 8.

12. A mobile communications device (12) for displaying an enlarged area of an



17 original imge displayed on said device, the device conprising: neans
for transmtting an image size limt indicative of screen size of said
nobil e comuni cati on device; means for downl oadi ng an original imge; 5
means for displaying said original imge, said inage being re-sized in the
event that the dinensions thereof exceed said inmage size limt; zoomng in
on said inmage so as to magnify pixels cond¥ituting said i nage; neans for
determ ning crop rectangl e coordi nates of an area of said displayed =zooned

i mage to be gigiral ghshc AIIRANS hRT dSARIIRARcE eaMgatinkr om the nobil e
communi cation device to enlarge said area of the inmage to be enlarged

di spl ayed on sai dne@yfQdranamitting an ihegeddtedimit irsticative of déraert #&¢ ofmsishmobide
receiving an,gl Lglri&%gn%‘%@e.of said original; and nmeans for displaying said
enl arged area of sard origi'nal inmge on said screen 15 the device being
characterized i n ridaat foridowaitvgdingsasori@adismhgs; downl oadi ng original size
data for_said original ipage; said step of zoonming in is perfornmed within
sai d mobPl e connﬁ‘i‘ﬁae%lquéi‘%apgeé%&:%?d oggigal imagpseid NEZabang revized &t Beveiing

coor di nat es {f RkhSBhn8bSXnERPEX &RL a;864 %%'IU s neans for cal cul ating
the crop rectangle cgorﬁf%atgséﬁasegﬁon % |nggéﬂkoon1 20 area defined on

sai d nobi |l e commandmatg iownden ivage sabdtol mageyzooels esresa tutiopaidsinage;sai d
area to be enlarged t i gher resolution than said zooned i, e, , and
transl ating said%“@P%g”?%EWgﬁb?%C%ﬁ6?3?%@?8§” EER W’@&?Hgﬂ%aﬁgﬁgdgﬁ

original sizgoad Rnagdndhsdhdrgr@ans for sending a request is arranged to
transmt said translated crop rectangle coordinates in said request to

enl arge'@ai d ar esnagns forgetiding e requetidroam Hermgeld lediosphagieticondeviRe te anldrgeshbid e
comruni cat i Vi further. ¢ risin ener.at.ing a.nme | ectipn for
oer - enabi | Agast Reffiec f bO LRSI R R REoRFES Pl BhG S e PP AL ool o
menu sel ect cenrdinagsnNg generated in the event predeterm ned conditions are
met, wherein said predeterm ned conditions conprise: absence of any
request being pr Braasos resiving enearcas awaodrydgriginal @9¢ sai d

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;
said step of zooming in is performed within said mobile communication device;
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
20  area defined on said mobile communication device, said image zoom area comprising said
area to be enlarged to a higher resolution than said zoomed image;, and translating said
crop rectangle 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 said area of the image to be enlarged displayed on
25  said mobile communications device further comprising generating a menu selection for
user enabling of said calculating of the crop rectangle coordinates, said menu selection
being generated in the event predetermined conditions are met, wherein said
predetermined conditions comprise:
absence of any request being processed for viewing an enlarged area of said
30  original image; and any of:
width of said original image being greater than screen width of said mobile
communication device and said original image being re-sized so as to exceed said screen

width; or



30 original inmage; and any of: width of said original image being greater
than screen width of said nobile comrunication device and said origina

i mge being re-sized so as to exceed said screen wdth; or 18 height of
said original imge being greater than screen height of said nobile

comuni cation device and said original inmage being re-sized so as to exceed
said screen height. 5 13. Conputer code éfbodi ed on a machi ne readabl e
medi um of the device (12) of claim 12, said code being executable in a

processor theiig,@itﬂfﬁﬁ&bﬁgmbplrﬂ *b@ﬁ%%egtéﬁhammqlegghtafwal@fno%hal m9. 14. A

t el ecommuni cations network (1 onprising the server (28) of claim10 and
at 10 | eastCOﬁﬁ@lmﬁﬁondewﬁmwéprlgml idege beingr@sizied sa et br ekapsksaid scheasl ai m
12. :
height.
5 13 Computer code embodied on a machine readable medium of the device (12) of

claim 12, said code being executable in a processor of said device to implement the

method of any of claim 9.

14, Atelecommunications network (10) comprising the server (28) of claim 10 and at

10 least one mobile communications device (12) in accordance with claim 12.



