,e3e44, Fr6>T}C 28in April 2003 4 -1 | NFORVATI CS SYSTEM ' WEAVES FI ELD On THE
.. |NVENTITON This invention arises in the field of informatics, th i 2003
"correlation of nultiple type~5 of information and the graphid® AP
representation of relationships between types and 5 pieces of information.
The present invention relates to a nmethod and system of visually
representing the rel ationshi ps between it€hs or groups of data using

"weavi ng" of "ribbons" as a netaphor and rel ates particularly, though snot
exclusively, to an applicati odNEQRMATRCHSYSTEM Y visual ly
representing diagnosis, treatnent planning managenent and nonitoring of a
patient. 1D BACKGROUND TO THE | NVENTI ON Thr oughout the foll ow ng

speci fication t KEELIAN TIRESINVENEIQONed t o descri be intersecting

t wo- di nensi onal LGl ; : SL N RVA |1y
representing i tggfsﬁgtr}étglrogt? g%éo@%{lg.&gf #ﬁ%ﬁ?aé?c%:}pgﬁgfeé%&@ﬂ I{@h?}cér %i on'
are used i nt er clobindrrastion and thegraphiarepsesantation obretionshipshepeea types addasses
of data. Visuslis] : r [ i 3 ; 1 fi i on
and compl ex i nt EFF B RERARAGR, TR bRt inicBLGRAUATI L B pUTHBRRY! O
i's done by mans vishaly mepresenting ithecretatiopshipe petvesei nitgmistvs grafpy ﬁédateminao a
series of discre URS Ssyffici I I a g t

di agr am However ,%g%‘g{r‘lg sgfé hﬁ%%i g%raaﬁn%?%trhgygﬁ %‘1%%08#55@%18&3@0% ﬁ%t:ns to
expl ai n conpl ex esdusively, interapplicationninhthe medicalcfiéldrfoy vidwedly sehesentinpc

mul ti pl e connectj.ons .bet ween si,ngl.e. el enents of different groups ox classes
A nunber of ot a ERSE Krar Sy SRR TRl Srd e oBA BB hem

satisfactorily overcone this problem Were a conplex series of

rel ati onshi_ps bw W 2~ illustrated the separation
of data is unsa X permts only the

identification dhréugheusded follosingetpeifivation tiy &ees vedavelafsauset] ta destrite but

other s, Seneais o dlsel SRR fheofaneR e SR st o

tine is a signifigally fepedsntinigt Giénisi Br ggroups!Séfr dataOn. The te¥n{pddatabl andt 0
illustrate greater quantjties of d%taa b% nmeans of threedi.nension di agrram
but these |end tBYPRELOR| é’iei”ts?‘? ply AR grp mean dpgle fenssor groups
satisfactorjd y fefissddS# dafa, @ t wo-di nensi onal surface such as paper or a v
i sual display screen. SUMVARY OF THE | NVENTI ON The present invention was
devel oped with a view to providing a method and system of . visually
representing the»’iE@él@E\gOﬂ['é mrgﬁpﬁoﬂfﬁmﬂéeeﬂﬁar&fﬁeg loP URRr@htion ald kil a
more readi|ly understood manner. According to ogre aspect of the present
i nvention ther e ingriglagondhies hes alvars dest pipbiematicy LyRigrls it B Agne by ®e8hput er
generat ed graphid o inRAR tdCor i RpARARPHHRSNRBHUBENinE 88d:fes bf 813Bre® grofipdIPS  Of
data, the nethod involving; ) .

each sufficiently small to illustrate with a diagram. However, even such

20 diagrams are often an unsatisfactory means to explain complex sets of
interrelationships, particularly where there are multiple connections between
single elements of different groups or classes. A number of standard diagram

systems are widely used but none of them satisfactorily overcome this problem.

Where a complex series of relationships between many elements is to be
25 illustrated the separation of data is unsatisfactory. The use of a matrix permits
only the identification of intersections between two pieces of data at a time but

does not simultaneously illustrate the relationship between the various other

AT

*1ARTARY

*G00002*




gererating a first elongate ribbon in a formsuitable far graphic x5

«di spl ay inafirst visually distinct nariner; attaching a first item or
"group of data. to said first rib ribbon generatl ng a second &5’ oﬁ@%‘t@qai bbon
in'a farmsuitable for graphic display in a second visually distinct manner
attaching a second itemor group of data to said second ribbon; 2|7
generating an intersertion far a point at-®hich said first and second

ri bbons overl ap V|n the two ribhons.3n a vjsually distinct form

Gt tabre o of A T RO oot Spmaser by heg: a1 pparaleadh HEOEEGHIT bbons
on a display rnqaaghgdaﬂet her with said. intersection 25 wherein said
intersection is used to provide a visual ittdicatioz~ of a relationship
between the first and second items or groups of data that can be readily

ascertained by v ﬁ&sﬂoﬁe t6ll iRRdtANE t@p usnaﬂeg@s datal b SBfnearfiPbl |03 -3
Typical ly saldflrst ribbon is one o uxalt of ribbons formng a

first x~bban gr dupxenunaalsaazfamﬁ D ﬂleﬁ%lfﬁ‘ér‘-o éqse&brw %9@@ Jifficgldo grequte
plurality ofgfir r ashe

first ri bbons i nétgsaf:a%fs?lpfgo? Llrsigb gﬁ%%bp%ﬁ 1(-s:al I y%gg?c?ggﬁggﬁ?ilp?l b u\éﬁ IS
one of a plural idigplay sere¢rbons forming a second ribbon group, and said
second itemor group of data is one of a plurality of second itens or
groups of data attached to the respectl ve second ribbons i xx said second
ri bbon group. AdYdMMARYQ 6 [N gidection is one of a plurality of

i ntersections tt;\e%‘ 11&@1! Ly st
and second ri bbon Jl?oups g\t‘{ﬂae ‘ngﬂ?b‘g‘gl f%?‘%ﬁp%%‘g?ﬁ?&g re sp%ayed in
a different col caysteix ofnvsaally saprenetiting MizoredatioRsldpe betwegn dteind 61 groups iobbons
overl ap one re 2 0 a substantially perpendicul ar
manner . Adv%t@t ag usI ?/ni%l %emﬁl& dd‘e‘gtgc?mgmlb%ons Wi thin a particular ribbon
group can be generated with varying degrees of thi ckness and hei ght

di mensi ons so as,to

nvey addi ti gnal i.nf or mat i,on [aQEoups
of data repr eserrf“é"tff’r‘ﬁ \ngl%ae BREY @3?%?’??‘36‘3\‘1& %Hbere Vil célffl *?‘ad%. rst
ri bbons are di sphaxyaﬂy wpresentthgtinaploamyputengsietatedigmphitinage did gelahmmslmpmt al
orientation and se.co ri bbons ar bstantially
vertical orienta %H ﬂ nqrﬁg‘bﬁfs‘?gfgaé%{% %ﬁ%‘é‘gﬁjg}g can be generated
in one of a plurality of gmrtai:dgya fliss telomghrel Msbod IR0 fdnt euitabll dtaraphic

plurality of_distinct relatian pbetween said first and second itens oar
groups of dafa. E?&ﬁ%ﬂltystvﬁ‘ai\adflf%hwg si npl e one aver one under

form said intersection cCagachiig® QRO ISP Bfa&tetéeilaqmm%oanwally
distinct forma: one ribbon asses thrgﬁgh “a SIEH?Q{} é@ he ot her
ri bbon (over-through- unde®§ e%%qe% R \S\ngﬁ p B STRPUF) ¢ s
in the other ri b@@pk\?qntal'g@&oﬁdhﬁsm&hﬁmcf trh_hﬁﬁ- i 4 not visible between the
two slits (over-through-under-through;over); one glbbon ggsses t hr ough two

adj acent slits in the ot hattachingisecsrs ftemiorarayR Ak LRt do pHiBsErrTdsTithary
visible betygen the two Sk&k%t(rw%fe}s@&%ﬂﬁr@y@iht&thﬂ%ﬂljtu@!ﬁ?e@&hdsewnd

Prieferably said slits are
ribbons overlap by weaving the two ubbons in a vieually distinct torm suitable

for graphic display; and,
displaying said first and sccond ribbons on a display means

together with said intersection;

25 wherein said intersection is used to provide a visual indication of
a relationship between the first and second items or groups of data that can be
readily ascertained by viewing the displayed graphic image.



-4 substantially perpendicular to the Iongitudinal direction of the passing
«.ribbon whereby each of said intersection farns enabl es one rinon.E8oge
“visual |y dominant. On the other hand, said single slit can 88" mRib
substantially diagonal to the |ongitudinal direction of bath ribbons at the
point ;if overlap so 5 that neither ribbon wll be visually dom nant.
Preferably, said weave is one of a pluralily of weaves, each weave
representing a set of relationships between each first and second jtens or
groups of data a¥pisabynsaigiiyz ribbands oraix plgralitngf abhans fegning afirgipiblym

relati anships. Br&feuadlid el B 86 cfdpRANBPRBRe b 2 PLORRY UG itnPBHOL her
within the same™10 'map, each ri bbon~passing from arse weave to anot her

representing fi geoupsra detacattaghedgtosbprespectiae firgt sibberainpaish dirst 7iphasy gX10HB- t o

anot her aspect cggy ; iﬁ'?o%’?nt'. PEr B fi fq\gbgﬁgf&nﬁﬂétaes&gﬂ
visual ly repr esgﬁﬁn Peﬁ&%g%‘r?'pu er lb%ﬁg%at «gg‘mﬁr phic inmage th ]

rel ationshi Ps beibler greimgind saidaeond itgroongrovp efdada ix ore of 8 (pduselity of
conpri siuag: Xg r i faast. e i { £,.QL18
suitable far grgé%?gﬁﬁ%%@rg&ﬁ%%g&%%g@ tgﬁiéﬁ) |‘§t$%§§&ﬁ%ﬁ%§3rﬁfrreans for
attaching a fir secondaihbon ggpwpAdiantagenusly seid idtersecton isidsieed a platality por
generating a se o] ggg I i I : rf_ﬁghgﬁj
display in a Se%&eﬁoﬁgﬁu&& tlé%c%%n%ﬁ%g?@!ﬁgg%%geg& a'gc':af}n ng a second
itemor group ofedmtaittengmbdpsecond ri bbon; neans far generating an
intersection for a paint at which said first and second ribbons overlap by
weaving the two ribbons in a visually distinct 25 form suitable for graphic
di spl ay; ang, nFaeferabiyrsaid st eipborg madidphiyedin adiffesat coldur frimh@ak! deogret her

with said intersection _as, a.graphig i e an a,display neans, .. 28 n April
2003 wherein séﬁ’ OF%it r’%‘&&atb?%ﬁg'lgs&f%gg’ PBs BV%r\llzlpdgg OF i TiOR%) Of Rt SEFY%h of a
[) el at i onshi 8 lbetrmeﬂsﬁ\aisibgdagﬁiuyap‘sip&&ﬁ@ﬂ&xgml. Adxgg-lta:gepﬁslytsaldqﬂ' aralipat can
e nore readily asgertained view n e displa raphi ¢ _rage. .
Typically said ﬁzéﬁgﬂ%%@kﬂg Bﬁ‘ﬁéﬂaéqﬁ%PgtsfPﬁ‘gt%‘K%Fsgﬁ‘%ﬁf é"‘ﬁ?"@’é’ﬂf&’r ating
a 5 plurality ofdegpaied &f fgckrced b@ds heighhditendi@smsd dsi & teconvdybaddgtemat , and
said nmeans for atfaching a first itemor 8rougpof datfa is c%?igubslfle . é
attachi ng al%l urRformpties alpqut dtems s gEoups of Aataseprsfenied I said B 55‘8 @ive
first ribbons ir}; pd first ribbon group. Typically sid neans for

generating a second ribbon is capable of generating a plurality of said
second ri bbons so as to forma second ri bbon 10 group, and 921d neans for

attaching a secogﬁiéan M8 Hf:i@uﬁbwnsdﬁtcad.\égla?@@a&ﬁ Ssaid Qicpthy AGRANI IR 2
plurality of second itenms or groups of dat Q said respective second
ri bbons in sai d ssbetanirlly yizenid erigntation and said second ribbons are displayed i a

substantially vertical orientation.

20  Advantageously each intersection can be generated in one of a plurality of
visually distinct forms so as to indicate a plurality of distinct relationships
between said first and second items or groups of data. Preferably, in addition
to a simple one over one under form, said intersection can take one or more of
the following visually distinct forms: one ribbon passes through a single slit in

25  the other ribbon (over-through-under); one ribbon passes through two adjacent
slits in the other ritbon so that the passing ribbon is not visible between the two
slits (over-through-under-through-over); one ribbon passes thrtough two adjacent
slits in the other ribbon so that the passing ribbon is only visible between the
two shts (under-through-over-through-under). Preferably said slits are made



Advant ageously said neans for generating an intersection is capabl e of
ugeneratl ng a plurality of intersections which together with t ribbons
‘fqrma |5 weave of said first and second ri bbon groups. Pref%$a6P9 0
system i ncludes a nmeans for querying a know edge base for data to be
represented lay ore of the ribbons. Preferably said systemincludes a m
cans for a user to enter the relationshipgetween the said first and second
itens or groups of data. 2p Preferably said systemal so includes a neans
for a user to imbstan’tmli}opmbhdxmlhmtda&xerlepgisaaﬁmle:ﬂrdu‘;iomnéthafpdsﬁag ribbbons.

Preferably said stem i,ncl.ude or qu n ase for
the rel ationshi BPHEPREER &2 @Zfrgeﬁs?&é’fl ﬁ'ﬁmg'é E%O%F i Sr é’roupésl& Ydata.
1n order to facdémirahe aOMBhe o@lwrphmermwemgmjemtstande ngady sibsearmatlyir e of
the 25 invention a preferred e of .th nds em.f ox
visual ly repr esgﬁg?‘%é ﬁ\? lPﬁlﬁ%ﬁﬁeﬁéo%ﬁ%gﬁ%S?ﬁé‘g Elft) VeglrP 53t a
rill now besg aﬁtnelﬁﬁ&-ldbbaﬂ%llb@ Waadyideednant. det ai |, try way of exanple
only, with reference to the accorrpanyl ng drawi ngs in whi ch Fi gure 1

illustrates a conputer generated "weave" pattern of first and second ri bbon
groups in accor paiiGebiv dait Frei¥esl @hk efla ATy 5 Weadbs, kit wivenéprasentibgFi gur e

2 illustrates several dlfferent forms {hat i ters tions of the_ ribbans can
take and typi caf SpeiiPAGeNshins hetween rchdirst dems oL grqugs, Of 2R
illustrating a %&ft@ér{v@dsam?w&%s%rrﬁh%aé m@g o@_sﬂﬂas\éﬁoﬁ%ﬁhéhﬁm fAr to that
illustrated in Figure 1 Figure 4 is a block diagramillustrating an ideal

software architecture far a ~. 0 typical nedical application which enploys

the DataVeaver &le Wiﬁmﬂsgﬁgwﬁw@w&wmaﬁmmﬁmw safnegur e 5

is a functional diagramillustrating a typical clinical conputer
S y st em t hatlOcoukdpeeash sipbempassimitivem enawenye toEnawther wproseafingdhe same gefRe 6

illustrates a s er Interface (GQUJI) which enbodies 15
P Bar B el

t he Dat aWeaver is an enl argenment of the upper left of the
single page GU of Figure 6, show ng the nanme, of diseases and synptons;

Figure 8 is an %nlcg, Rho®E %{ﬁ%ctlé?}[@fgé %Jegér{t uQ\;entnBR J?érg'ﬂl[ﬁ'oﬂag@?%!tezﬂf

Figure 6, show hg§ es re i agnosi s and patient In tion;
20 Figure 9 is & e'nﬂuaﬂgerapmbemtﬁng hm Iaommprum;higemraﬁedegmphgi dmge etheul of

e B mout DBl GRS e R Bl RBLYCERrd el bk dysfelt il
13 means for generating a first elongale ribbon in a form suitable for
graphic display in a first visually distinct manner;
means for attaching a first item or group of data to said first
ribbory;
means for generating a second elongate ribbon in « form suilable
20  for graphic display in a second visually distinct manner;
means for attaching a second item or group of data to said second
ribbon;
means for generating an intersection for a point at which said first
and second ribbony overlap by weaving the two ribbons in a visually distinct
25  form suitable for graphic display; and,
means for displaying said first and second ribbons together with

said intersection as a graphic image on a display means;



Figure 7 0 is an enlargenent of the upper right of the single page G'I of
. Fi gur}‘e 6, shoving an upper part of the features relating to trme%% rl'mz%sand
nonitoring. 'The present invention provides an inproved met 5 n

vi sual i sing rel ationshi ps between sets and individual pieces of information
in a conputer generated 5 inage or map It has particul ar advantages for the
i ndi cation of significant intersections begween data itens or groups and is
thus highly suitable for illustrating conputer data handling arid

dat a- mi ndi ng appl i cat i onswhérain sichintéreection tisrigedt theprowide @atisual eldiration of

di agnosi s and for_tr.eatnent planni T8, and ' ' hr pughout
the fol | owi ng de%&ﬁ&‘?t&‘ﬁs%‘ﬁq’ﬁ“g?eg‘fséﬁﬁp%éf ae“ﬁg%legﬁ%@%%mibr %‘#‘T’?‘?hé‘g ‘?Ar%\g/g}ﬁfil%lhggm Il
be described wi thiore teadilyrestestaihed belvikwingwhy displayed graphidienagader st ood t hat
t he met hod and system of the invention is not Iimted to this application
and can be applied generally to nufti |level information based systens, such

Ss noni tori Ing of'rﬁﬂaajlyeeelj@aggiafwﬁri g@eﬁtﬁﬁtas ﬁ:sﬂ&ihé:zﬁliamlbahlcanf phrgoatirighan o(rj
evice, eco , event anni n or geo Si CS.., conmput er 15 .generate
age: oz maps o) cEy APSL B ThASE B0 KarE SR BROT St tinapnd g SBRES o
as a basin tar afdcaptlisgk fidtaten 6f iolpt datd iblchpabliof amddhirg 4 plaedlite of
visualising each_item (or group) of data as a ribbon,. t ical_cm{i coi,Fﬁur
coded to indicat 8rst H@T%PSG?PLE‘P of datagto spidpespectiie FFtlrfbbPéng%aé gt ppan
direction of eacgm?bbw iedly 88d afidAstef geeatifra sordatbbentibeapitids @pri at e
20 intersections wi th, other 'rjbbons, of data, . The intersections between the
vari ous data ri b&esatges ﬂ’ﬁfé""fatﬁa?foﬁ'}do 8FCONE HRUCYS 66 AYJIASPHR S pcon siPaon
pattern of fylti gfﬂugyaledisa"ia AR for ad@chihk dSkEcHiERrh Br BraUY 6 data Beapeble he

met hod of vi sual representi ng in a copputer gererated inmage the =

rél ationshi ps bef gt Rty of AesOnst It ¢ \BTPRPHeh R P SRidhEePRatNR o
to as the Dat a%géégﬁd%b&mnf&g%c&cpggy&n%ﬁﬂ?e. Figure 1 illustrates a
weave pattern or nmap which visually represents part of a patient record in
a clinical systemas devel oped using a preferred enbodi ment of the

Dat aWeaver net ho d]w%tgg%gé@.??%g Wbtk fhe %H&g&ﬁt‘é 8% EXREEA O quﬁ,[g L1l

patient record w ed 1'n nore~det al oww th reference to
28t" April 2003 gengratiigya pbuwalitytcd inirsedtinns tiisicintogether with thie| fibbons foremeat o
note that t weay, LLSES ribbbh Sty oup of el ongate ribbons 10
di spl ayed i Ega fia'rcg}rg\aﬁgsag%ﬁsggg?g%ﬁ%nctr rrfgnr{%rl,l&i nthis case in an easily
identifiable colour, and displayed on a display screen in a substantially
hori zontal orienpatl .S f [ i kst

ar oup. 10" opr esoR gy spllhle 15888 § Rl rol Merpi a WIBMIeB hiEior e,
and ' br eat hl essnes bé jrepresspédchby onetdf the pihbons.i Pyefefablyosaid |satymsingvdesiged t o
assi st with diagnosis.of the tien's'.lnsiﬁ r gate
ri bbons 12 are ditpseﬁ'f%§‘)eraa ?lﬁaatggéu t?t%ﬁtrftgb??&\lér |c%ﬁq§€?’g%t %{(ﬂ?gﬁé as%(?ggre
arranged to over tamswir tghoufaesffdatast group of ribbons 10. In this 1D
illustrated exanple, the second group of ribbons 12 represent a variety of
passi bl e di agnoses of the patient's illness In accordance with the

Dat aVleaver mat ho®refarablysdasd systeti slbo iricbides ntrmeas dod Dnsdrso jgrene isfbedaticrtoeach

poi nt at which a,ribbon framthe first,qro 10.over.] i ri from
the second group P$3°P" Shrepfd %Ebb‘g‘?s' \AU‘%S\WEV S%%gﬁﬁfrﬁntlér% tﬁ%ﬁg{\/}\'oul d
normal |y give onlfyr quikeyihl askrigwledgepbeasefior thi rélationshéy bétleed|the $a8 fiosteand” A",

i Thid would nerel i.ve two_meani to each intersection, one of which nmay
typically be " notse%é‘%e‘mm.grﬁ'd%ﬂ’/{e]‘%l?‘he conpl exity of same weaves woul d

mean that the priority of these two options, i.e., which one carries the
emani ng ' hot rel evant” ul.d qui ckly becone confusing,,.The. Dat aVeaver,
net hod therefore LBPé‘FPért\é\ﬁ‘l‘c)‘/hté Y CIRPTSLESE| %@‘%&%&8&%%%6’?&}
provi di ng apgy ophhadlon 4 geakeed |an@idirehnad s inethdd andesysiehbdor, vishalgugh
whi ch the other ribbon Hggsﬁges. Thi s. provides_an increased r&ugmr)er] of s in
whi ch the i nt er seEPiesHHRg e elgh SREtWRER (1R Br&FOrDE of daw, UL ngY

di stinct meanings. Qther icons may be used, including a question mark to

r511 the user that absent information could be useful, but the 25 preferred
i npl enentati on nmai ntains the netaphor of physical ribbons.



Exanpl es of the neani ngs which nmay be ascribed to different foz~ns of

cintersection ire illustrated in Figure 2 as follows: i ntersez%thi n, 603
~relevant Slit in centre of A B passes through (aver-thraugh="underj . "30 W
Intersertion 16 Not rel evant sinple one aver, one under: 28t" April 2003

_g_ Intersection 18 Present (e,g., synptom: Two equally-spaced slits in

A B, passes ttuough these so that the passigg ribbon (B) is not visible
between the ttwo slits (over-through-under-through owCr 5 Tntersection 20
h'at presetat (edgscrib6d FPdci), by Wiy o2 gisthply ol réfetdnge tuthdaddomppagings

t hrough these so that the passing ribbon (B) is only visible between the
fwo slits (vvaderdf%’r“ﬂﬁﬁﬂnd‘d’é?l]‘through under). Intersection 22 For

i nvestigation: The rwo ribbons intersect diagonally, 70 neither dom nating.
LV'ith the exception of the |ast exanple, ixttersegti oz~ éﬁ each of these
forms of interse&igush ] ilRemtesa eoprpEEn AeRaraad ~Wegvel ARFemY ahfirshAng gecopdi nt
of overlap, For emxgsRbfoupslihAciordirb SALE Prdfakdd &RbEdIERAEDH thelif@enah i cal
ribbon is visually domnant as it is visible betwCen the two slits, whereas
with intersection from 1~ 20 the horizontal ribbon is visa ally dom nant as
it is visiblg bepprentie iR ssléhBdifking forkls thOnkRaERG dhewBBokd\@nS! i t's
is organi sed consistently a visual "flow' tan easily be~ discerned, giving
a flu then infor halteiand whisehmewinganierieedtheraseit and nvt present
intersection indicators are belay used, for exanple, in relation to nedical
synptons, a clear passage down the ~nBddle of the dom nant 20 ribbon
representing a p&igireBas alflagxhadillusiatingrpdiferred pednd\abosating uyvesspdiapy a
cl ear nmessage re f; I t. r ta relationships and increasing
the probability Sp%qgggﬁrlgﬁ%&gééﬁo@@ed%y contrast, the at present

i ntersection indicator blocks the centre passage al ong the dom nant ri bbon,

and hence a negat. S, LS:01.ven. Lot i Q&uféi va|
"flaw'. 2,5 The tﬁé@ﬁ%ﬁ{?%ﬂ%@%dg&%%ﬁ gﬁlég%@fgchﬁqe{gé%%g ri bglf)d(’:‘i1 can %I go be
used to repri@senttypisalimddickd application whidhremplapscthe BlataWédver wmettiod| arndisygiensi s,
conparative probability. Th ~z~ Figure 1, the ribbons in the second

ri bbon group 12 H%\%C%%%’Weé&é{ﬁgﬁ‘gt%‘ﬁm\ﬂ%f‘h vaxyi ng degrees of ~hICICiI(:6S
3.11d mapped i x~ decreasing order of prdbability. Thus, based on the

di agnosi s so far,_8roncl ua r cinonna,.woul d 28t " ri.l 3 ar
to be the zno:; Iﬁi@g?&c’fsla\ hg‘ggorbafl b?%%é%‘?%@n”i“ﬂ%?%g& %?’aégcs %%’%ﬁgr e's
Syndrone is the lsgagin thakehd eiphoysibik sofiwerenriliibccrurdofiFigerd e Dat a~~Veaver
nnethad is built as a general class of re~useabl e graphical w dgets (viz.
the area, map, weave, ribbon,.ribbon gzoup) 5 intersections) tine-bax~. The
entire map is asyggaik el dirtRuRiylOgdeaphicli Usdghiterfan (GHl)valaith agbodies
"information" and, "actigon" objects to them according to the appl 9cation
process and agi e DF‘FFéP’?Fz"éf)“b&%i;it direction of flow. fromthe
application | ogiclprocesses. The flow chart illustrafied in Figure 3 shows
the way a xnap may be constru cted using the wdgets, 1n th i ment of
Riigure x0 3, thr sme&@ﬁet@#mwtg?mw%&e\%@sﬁ Smee?%&‘?g%ggé?rgqbei ng
generated. 1n thisqwmg m@tna@gﬁ;"méghabsiaﬁdayyﬂ{pwrﬁs;at whi ch nmany ri bbons

bel onging to two or nore ribbon groups intersect. A "map" is a collCCian
of such ribbons, ribbon groups) intersectiaats and weaves. An "infaxtnation
abject” mtainc i i H J o UCha det CTUB ofelt d
and its behavi ourﬂ%ﬁ%ﬁ%ﬂﬁg&gﬁt%éﬁ&%ﬁﬁggﬁfl;ss_t e %t and r?gft@
mouse buttons. Anshoxing &ty slatingte,disghosly andgssent infyrmadanis the action
that is to be perfwnmed such as bring up a dial ogue box, add ribbons, e:c.,

when the left or right nouse bt~ttort is clicked. ) .
20  Figure 9 is an erlargement of the lower right of the single page GUI of Figure

6, showing a lower part of featutes relating to treatment and monitoring; and,



I n accordance with the DataWaver nethod, the conputer software creates a

‘map object at step r0O and then obtains the data for ribbon groups 1, 2 and
'3 at 20 stEps 100, 200 and 300. In the illustrated exanple, 282ApEh#0eD be
created is desigzied to enable the visualisation of relationships between

data itens ox groups represented by ribbon groups 1 and 2, and the

rel ationshi ps between data represented by rjbbon groups 1 and 3. These

rel ati onshi ps may be predefined within the ‘databases from which the

i nfornc~ation iSF%QE@W%%é?ﬂar%@Merﬁ%flagéﬁire?tE t@b’&l&@ﬁxggﬁgi&s gi,hleo iR

required to obtain _ intersectio i e ribbon 7 an

det ali
for the ribbon gPothp¥ing andgpBerapast ehibgrieatures oelating,w ertmenkinstrioniosng.n

Fi gurC 3. Having obtained the data for ribbon group i, at step 100, the

Dat aWaver software Then creates the appropriate nunber of xabbon objects
for ribbon groupThe pasentiprentionpowides an improved mpethebof vimalising pelationghips each

of the respecti~ } 0. (R8R f . ]-]ngggg Is J ch of
the ribbons in r?%ttg\?%ﬁgr&osu%m% ar ea‘flﬁe%g%%gce{te at H%ﬁ)f?%ﬁ%ﬁ%%éﬁ%?%ﬁ

obj ects are attathege o Mg hit dvas padiquldsraiveniages foplbe indicatipnlofasigdi@@nt A
simlar process i LT t.] . hhon (gf.0 d. 5 en
all of the inter gﬁe&:{sggﬁﬁg&?g%g @ot? I%E%([a; éfgtdé%ggér}‘guﬁs%galﬁéﬁg %Lgvgleb}éc\’gn

obt ai ned at 400, Hustrating eommuted data hdyjdding snd datarmniokding apptiopeng, fanekathphe, e

created at ' 402t ' 1. pdicat: | f rsection type An
nf or mat  on obj et Bie tedhedtid Refifto Bdss G B deiidr? bfsRRg, HRpaesthe

i nf ormati on obj eand Mamioring.athireugtin the folewingtdessintivnarprelejred embatindéé. A
simlar proggss | 5l t LWnt.er t.ion detaj.l or the ribbon
groups 1 an§63 hgggﬁgggn ogﬁglﬁ need‘ibgflj o C%“’Fﬁg‘ﬁaﬂ#‘ﬂ?h%?‘%‘ﬁf%ﬁ”é% & have
been attached touhdestoolbbasthe methalias] dystemn df thesinderitivont b @ot ifrdied ao tthien

obj ects, the DataWaver software creates a weave object at 600, a

attaches the gr oﬁ%’ﬁfagf)%b%‘ﬁsc%%? h@%&v@“ﬁ% z@nﬁhﬁl’gw&? "%fg?“aq%rlga@sdgr oup
2 ribbons are atbystéag such b enoviRyiag \(Erdompléd ¥ngiechig plats! dita FoAP @D aflr OUP

1 and 2 inter sec%fégn objects,are ilttached Féo the weave at 60f . The
conpl et ed weave Y OR d5vistip&ologyn qvent Rlanring, of §e9phkcs o TRRSOMEHAt 800

and its posilfi i onggﬁrafeﬂ\imag@moxhhphéa&a\&ﬁ&c&ﬁdm vﬁ&pﬂ{eﬂﬂbﬁﬁbﬁ%?ﬁaﬁblﬁU ar
process is adopted fo creatge a weave qQbject gt 7 once the information
obj ects have beeHseéi)a’aT E’%@Hat(g%?h'éd&?%éﬁ‘s’%?% (&ngon groups 1 and 3 and
to the intersection objects. In this particular weave map, the group 1

ri bbons al ways appear hori.zontally, ~~hereas group 2 and group 3 rjbbons
appear vertical 5’2? ngthe d%YPBY‘@t\@&‘%‘&S Eﬂ'ig it ks SENUR) A rdtRy @y # ribbon,

determime their ahseliyicelonossdeddan h%cit@&xe’%@uf&r @82 ARG MR eprRsdrdien
ready for displ a)(_hgg a di spl a~~ screen _at 30 25 In addition to serving as

a static graphic 8ction of @ady HekaRoraa begdingiesiinyerder toenable SrsHIRIPHtE
particul ar ipt er 5ackb@idfs wilhedBtIBI6AY 8f c4rR! HAE 1Al LR awekﬁ%évéﬁfblgse as

a graphic user interface (GJ) for conputer programs dealing ~y it ]
i nfor mati on. Thedp@ttikbangyse tha anploginefoveayingtogsheratere 3vesye tpatiem akmuki- i n

whi ch program ar gflbhRat HBnATaS | Het furd NUTIERS] ol MGNbA JERRallYO

preparation and increasing the ease of intégratjon of superstructure an
representing in a computer generated image the relationships between items or
groups of data will henceforth be referred to as the DataWeaver method for

25 convenience.

Figure 1 illustrates a weave pattern or map which visually represents part of a
patlent record in a clinical system as developed using a preferred embodiment
of the DataWeaver method in accordance with the invention. Generation of a

full patient record will be described in more detail below with reference to



28tn April 2003 substructure. The particular program architecture enployed
- wi |l 'depend to sone extend on the specific application in ngm)itips

| ~at aWeaver nethod is enbodied. In order to further illustréafe e R%Bure
of “the invention a preferred enbodi nent 5 of the DataWa~~er nethod in the
onedital field will now be described with reference to Figure~~ 4 to b in
whi ch a process by which the clinical datagand encounters of a patient with
the professional health care system are managed. In this enbodinent, th.e

Dat aveaver SP“‘@?\#&eE% t§THOEh L thei Homemk BRI dusiRab rofd eiat BtewudiieCihtietn used
Irt conjunction

th other known software in cli nldc\igl? 7. O_kng%’,j edge
dat abases, pati (mmpz_ﬂsé%@rfc%'_;' gequp, of ﬁﬁégﬁatr&aheaﬁ/ép Iayrd 52 ot gpElY i ed
in the softwar mi@%{% L4 b dud BSe BCAHAsIY i ARRESAE HIREE, dndlASHIARA &l ~

construction, ows standard professional sof Eware practice. Figure

5 illustrates holisplay gpremin asubstantisly hesizongil oripptatony & dis dsedivosthihoys
Dat aWe ; . 3 t 15
"communi cat a3 icrh I R Pl e b e ol

end. communi cat al ‘ubjec~ ar the’renote clinicd

obj ects to st or & anmghingt blped/euridnboeatilessoessir together gathad phealiyofopllaey ver s
32. Figure 4 illustr +d . Ghl : for a clinical
s~rstemerrp|oyinslf 5?%%§3@§§%#qﬁﬂ%%%g§§%?§§ﬁﬁ€ﬁ§%#§ﬁ§§§£bf five layers with
client-server relationship between |layers. A | ayered approach ~as chosen to

build the systemin_ order Kk si td 0xX~ Qf -neodul ar
arid de~oupl ed %WW%%?‘&%?P@%&" |n‘|2(r:a§F dg%yggnh?%g EI rgp an%? at
the front end i sorditatdd andldrevinirariped it odkiriap Witk thodfirei\yrawe of rishdne d0. [n thie

second | ayer.is the | /donmin, cantrql | aye iGh e ,
comuni ca%/ego Wi t’ﬁ'}uftﬁ%%é fb‘ﬁ%‘gﬁi’ 3 éﬁoﬁlgc Paéogﬁ~$§?°\r§@c€2nfe§j§§a%ﬁgfe?a&f%? aoggp
pra~2des the mappassible diagrosandf the patiant’sl itingss. IThecordmes adtvidie [RajeWear2r

defines the semantics and | aok.and feel of the 1 W an

i ntersection neaﬁ‘i‘?“\ﬁ’ﬁa? V?%ﬁ)é lé&?ié‘ci@geasecg%? ?sﬁﬁrggﬁecéfmgﬁaglag%ﬁ%ﬁégﬁgi?c_ ).
The domai n and sghbgrcfesmlthy Bfst groupd0siediapsobitlv a tibbors frdomthie secobdgrowp Hhd
sezvices i ~r~pleznEnted ag conponents that can.be disiri~ d .across
several machi nes{jf‘é‘géﬁ‘? ”"ﬂf‘j‘f’gyé WY ER ,“‘E“r‘%e&?ﬁ‘émwg‘ii gﬁﬁ# %‘X&Oﬁ@,thfaog
keepi ng andificceamplobptidis of 3A"@jver JB" HTa" peest At eTkis wauldgnerelyt givayeo 4b
takes care of storage and retrieval, 28t A‘R{fl\l 20?}%}‘5@?& of .. nfolrFrratjon in
a yl atfa~m and VRRY¥IPSE Ffﬂéifg‘n’&éﬁ’ﬁecﬂ%.mﬁ WA, PRIt TER @t ¢ he
back end dat abasggwetfe trOUPIERT T shae weay@reshld pReaaakist te peivfityest théve
L~at aV' Veaver nethod fromthé underlying clinical systemand ensures .the
reuseabi | ity of e OPHPRNbEy BRI mnﬁn%ﬁﬁn%%t Eéﬂ'% V’m"f‘ﬁjﬂw%ély t he
medi cal field aspuRgde &ﬁﬁs&%aﬁ@mmw&mr fRIRIdeheRiAse (RERrabl axtahdidthe
engi neeruzg or scientific en

ironments outside of the nedical figld.,..
“1711Q vdr 201192%alegy otFikbearveaxing bﬁlP&E@lgW@PPAORIé&t? XM%@P{‘&%&‘%ﬂébﬁst al
for nedical hel pﬁF?ﬂ@"ﬂiﬁHéh,eﬂQroﬁ h WKigh RE GG 8hbon gagseaatrmt rovideslaan
through a series of .- processes and is treated ait rmnltoreteé)or vari ous

conditions that Hstesked pympesaf waxsdn whiehtieanteriertion s be generpted ARd flsyy (o
series of prOceSfyﬁ?Qi?@Q%gﬁ&eoﬂ%&étﬁéé%ﬂg(éﬂ Othet Roné nehe L5, iddiaiiagast

comon steps are: (a)register the patient(b)interview the patient or
responsi bl e par t ypestieoqoatkeodel theasey that ebsens infpreaiipncgmid, pe yaafl, byy s a

di agnosi s baged -~ ' L eAlGhk R nctdihoP 8t bRMicA) 2888nn t he

di agnosi sl céﬁdi t?(p)er{fl%élm%ﬁtt%fﬁ%gﬂ‘ous con |t|}ngn I opar ﬁﬁ"ers higures d to
XOillustrates huw the QU enplay~ the descri bed enbodi ment of the

| 7at aWeaver met hed. r t | i L GES A difden @ sSaei af ed
20 data and rel aglg“é%lghe?pgfsg{(} zﬁéeg%l%‘&?:&%%geﬁ%)ap ‘Tpor g’?gm ay on a ~rideo

di splay unit (VLZdtarsection traililistraped infFigure 2disdpllewysican al so be printed irt
full colour on papgrcahod FAUI I CRbiollieeITaR e LORN bt ld BEbiKSRrIRRushY DI
interacting with e user and the claueal object. The overdl |l topol ogy and
direction of praress flow, howewster).is decided early in the program The
map shown i 1~igure b is. a 2 - Qr [ W in order fromA
to & as desvj:ggoi be ﬁfﬁ?g\}\?'{ lgr%e msggt;ugiﬁéﬁngtsy[g@ %@gjgsép'(og%rltg{ ons hared iri by
dotted lines, which need not be part of the active display) and weaves. Are
area conprises weaves related to the sane process. A weave is a Collection
of Iwo groups of ribbons, their ix~tersectiorts, and associ ated

"informati on" and "action" objects. Infarmation




282n April 2003 objects display ixrfoimation anal action objects performa
-predefined action, (fcrr exanple, collect data, validate, generate n ~t-re
‘weaves dynam cally, etc.), on activation by cLiclar~g the |n"fﬁ:ré%'@t% 08%s or
the ribbons. The ribbor~ thensel ves are grouped based on their clasEk, (far
exanpl e, in the synptomgroup each 5 ribbon in the group represents a
synptom). Ri bbon groups ar individual ribbams. may be involved in mare than
ot ~e weave, The data which the ribbons represent znay refer to a specific
entity to be zn altegetionlidh as Paesprt eg@ntsymptopkabelo cqnalycsnaged ﬁheu nj A;B
etc., or be drawmn from a gener

descrl bing the relation 10 bet aSé%Q%Ongg;&lnélgg%(gﬂ%v ~ Sﬁg% ti Qg
resources required for a parti clebleXetwe;n&;eﬂmmhtamwﬂuwvgh'lmﬁ@s@f@u@
referred to as the subject and the know edge base respectively. information
about the subject may be drawn fF F?n the subject's file (far exanple, by

el ectronic trgnsf BiteBbctibna i entNa pmﬁmﬁg,sdymp@mo d'ometgaaﬂy—samﬁhfbts lsy*aBeut)

or entered by user interaction V\nththes e

the data invol ved and how t hey %% @&P??P -l:ﬁ? %b’%&nﬁ%% now
be described with reference to anblreeusmﬁeeﬁdae]tﬁmshfal(endaﬂthromghmenﬁpough-
illustrated in Plgure 6 is the end result of the patient physician
encounter, which comrences wth eW of the patient into the clinic (900)
and regi stration tefsheichdza ni stpoatmwgugmiaﬁ [ 'me (@2 Ociblre ) intefeech diiagunatiyx.a
five 20 user regl sters the patient ly recording within the systemthe
denogr aphi c r@gl stration infozneRSi%R fl‘i”mm ‘dem ol ogi cal , purposes) for a~
new patient, which are stored for |later use and docunnent ation of that

specific patlent in the clinic. The admnls rative us i@g‘&f e t he
pati ent/respar ~si BVish gg exrention ebthgilpd ed%'%‘ﬁ e E'Lt‘?f?ecflﬂ’éiéﬂ it é?'fﬁ O Fons
along wi th other GoadllhfNmbRES Sne ABKIA ASually d@i‘xﬂﬂﬁhtadﬂtﬁé b of dumﬁ hon
sensitivity, current nedication, pregnanc et e. o‘%% 0)
representing the srample: iwith dystre é@r‘é’ﬂ%ﬂ@ n"% \/‘ﬂ’g’\?@ Bap® the

presentiul g synpt oigs.iaLg Alit ﬁcxhﬁﬁlet&tvb&ﬁ th bRe @ﬁmfifﬁé?eimlﬁtllﬁferééhﬂl&hfrbﬁ\
searched. by the user using key ~nrards. A prelimnary dliﬁ jse g B_labl lity

list is then ¥ eatZQd)le hogg@ntalppblpqn Boasyally “FHB”&M@-‘? @n‘f‘?
encounter then woy, M nsit@aRos vsual
ﬁau ‘ W@%@ lsMiis rwofgams ab AR08 v

the patient's conp ed In_area t he "'weave nmap.
B<~sed an further 'ﬂpwtame@dy\hetdmcemdpMm ﬁ'ﬁthél‘ 1%09&@%% Yesrend
eval uates al | the personal nfOLANAldQkoR WA ’are';b&ﬁ%%sed rmg@mgxe,
(scans), genetic dnd environ act ors are Interactivel tored
(1.010) 102U, 203Uelhtdhl)g mfde:ahaymaommglmgwsesﬁg@mﬁe of thex i IRPRRrh g

for related signs S - E‘ﬁg?n [@m‘ﬁ@g di
groupi zt gs ofi(gy ab%%g %g{é%&%a&u nee e Hﬁ&el?bgiig | e) beé'}”x]n he
hei ght and t hi ckn%exearmdssagam,a:dmg@mp#mmy dhtadeletiorshippeandeingrengipg the

probability of the g g?a% e ShRMdaBon be
ovezxi dden by the Q:rloil?‘s}?lﬁfyaﬁf &H%ﬁﬁ%\%@o%jg% 36{%3:/(1)% st of

i ntersections t hatindivatwrdladstthe ckntre paggagoalong Wy daminang txbbp’e'vm hegrer he
di sease_ Frorn the kn wI edge bas egt.he presented
nnai n syrrptonns ar’é‘zglxa ng?ﬁgﬁjs e&%‘bk’k tﬁé’{m&p@&h%%e :&%:1 g?ge'ases are
chosen. 'The synptom group is classified by d| suse or. 1S disease group

where system cross=re ons Qul d. @Ey]e GedBYerp €
clicked to VI |t§h"c% 51‘ “E?‘Br?z Ak syrrp oms an‘%l er gcéaﬁ%gg
factors. "i'he di spgyhitudd, bbas ircawr daee of differentialokieghasis, eakpa raiuvmsrq’onblhfy

di agnosi s. QJestl on marks_w | | e at th ai nt a t
ribbons in a parti CovSir M EgYE {lngtF 2’{‘?8 %egggcopﬁeﬁ)l;b&?x %%’u?, g%/qn%f’e L
associated with 2b§@a@aedmaﬁ@ﬁy@gmgmbamhmmwend repped reddceatsingtosdetedy e
map, acting as it does in t ase r.t ngo S
as a pronpt to ai dPFIFEPRRYslBPY ape%oxaghkq %;Jg?‘?‘?“é)%fo%ﬁ agqgage]gﬁﬁgnvgétgg
find synptonms which may be Wdicated according to the di sease assunpti ons.
The v isualisation of cross rel ationships between the observed synptons,
possi bl e di seases and corollary 25 synptons are illustrated by the weave in
area 1000. More cartsid4rai ~ons are introduced to ascertain the diagnosis,
including the patient's perannel record (social and environnmental factors
and genetic predisposition, truatmezrt history, drug side affects and

oi l i er physical exam nation data). A clear pathway down a di agnostics
colum at the 30 diagnostic!syrnpttans intersections indicates the
synptnrzzs are present. (Zf the 28tn April 2003




- I.Gsymptomis not needed fox the diagnosis, the weave gees under the

. diagnosis ribbon Lndicating that it is not relevant). Area | QQAof bgg
+weave nap represents the process of consultation of researc i AR A& e,
past cases and other peErs {1220). ~larious relEVant literature and past 5
cases are retrieved fromthe databases. The patient is al so educated
regardi ng the disease (1230) and relevant_ipformation to be handed out to
the patient is retrieved fromthe database. C3nce a diagnosis has been nade
(J.360), the di sggsar td bhe neanlilely flineekefdht@ watidered ewhedeasGoafpasture’s
trea, tznent SChe@ﬁ%ﬁgva'ihﬁgbLEH% r that disease fzorn the database. 10
Each treatment s e FhH5es @%Ed dynamical |y agai z~t the patient
conditions such as allergies, pregnhancy, cost ox patient preferences tO

choose the opti strate 1 21.0,.. 1370, 1330 and 1340Q).. .Patient education
on treat ment anm’eﬂﬁ’f 3¢ %M@&W%ﬁ%@gm?%aﬁ%ﬁe%ﬁgg %%Féﬁﬂgﬁ“etrgl ‘%r"%a

13, 54). Once a t gHatusbitle Plaphichlwilged GaE @le 4rka INAp, widaee, irlbbdi \Hibbua gradpenns
can be nodified for |5 dozt%ge and adm ni stration nec @aiﬁms ﬁ}tn% |1 the
changes wi | |5be fersechiony, EmeheR. ¢ dhe gatirmmapnts asseRigd PGHRRRINGAS 898 n of
treatnnent Lther gplfRss RPERABRHCThBHMAtYe andi "aGRnS objedis b tieeme atdobdiagso
representizrg a drugs_and therapies dail \h‘pl an are_g .ner_at%?ﬂé (i,,1420

[

14 ,
arid 1430 in t hethermptisationgpraeess and degic. iThe map,gefs it 1 of flay. emdhe
resear ch i Nt er s hpp RAEAT R /préthes O WloWnehdsd R IRAIih Figike s $hod the

a

captured for clinical research. Wa~res can be prog[;‘arrrred Q0 interact in
f

di fferent ways. WAaEis TarRERaY be consticter wisingdhe widgeas: fin e embediment offigige ang
i ntersectiong tgg,tdﬂ?eeccﬂgm&'%b&\’ d %bﬁ%ehﬂﬁbe@d%s%@@&ﬂ rigght

clicking any ribbon opervs a di alogue box that can add new §|_bbons by a
twe. ~ st ruct ur edthik egextea Swaavsh it place ot wricthoway ibbonsbelanging 4o itwo or
Right-clickixtg gp.l p66e 0 IniPREQS ﬁ"ﬁ‘hﬁ" BQ*’@OIQ%IPM Afeh GlbbbheE bR MRY
alter those of that interSection s properties for which a user's profile
speci fi es perm sgtmips, integsectansianfiwesvess lAm gniorimetion ebjectlenrring inforimadient o
read the informat] . gl P}é . ' I SECh . i3 03
-17 An exanpl e o%égtggglhgﬁe-e%bg&&w I _ggg%tai%%e,% %E&Ea%a&w%%g%ﬁggﬁcgﬁ?t he
di sease and 15ynpbanssing dup ldfnand aighy  mowseybattqrisac dimol'agtien rabjegts ncohéring Re

synptonms i s present..wiich.di sappears . t b L
synptomis speci PE%CH‘_C\Q%"@R{ Ei"éelalcg ’.‘g‘&%é”ﬁ?"tﬁ?g%@ﬁe@ss‘iﬁg%?tﬁéﬁg?‘gz?gﬂg&‘?ur ed
di al ogue box whi bbx,i sldSilteas,chabivherbthedef-or rightlmoudé bethses dinkkdso on, to
add nore s~nnptons_ Sel ected synptom or synptom sets are added t~ the
weave, as ribbons in the direction of the placehol der ribbon. Wen the

di spl ayed set of Iisyoqrdare vth the BathWeavanhethbiethesemputerspétwiare tieetetlinsease
ri bbons by right clicgkin n om nLi a i -di . The
Dat aWaver queri &R ﬁ%ﬁg&%ﬁ%g?%‘a@%“e%ﬁ-ﬁggﬁ&ﬂ%?%ﬁo}é’g‘t%@‘% Oﬂ?fa%ﬂ S’S%ngi ne
may be any i t algteps200,t208ram4d 300 clh thetillosimted kxstplef thermbpid de dredakiss or
di sease clusters,, ith the relative, probabili.t f each, [The user .selects
those of interestdesighed &9 §“€1Wét ?éﬁg‘ﬁﬁ%ﬁ%s‘g éhg'@f‘gﬂﬁ bgmté,a%%f%ﬁ?i ?Cfg
with the nost prghaipserepiianed i sadsAZrOEps | WU, Andrthe relationships between

data represented by ribbon groups 1 and 3. These relationships may be pre-

defined within the databases from which the information is obtained, or may be

25  entered by the user. The steps required to obtain intersection details for the
ribbon groups 1 and 2 and for the ribbon groups 1 and 3 are shown as 400 and

500 respectively in Figure 3.

Having obtained the data for ribbon group 1 at step 100, the DataWeaver
software then creates the appropriate number of ribbon objects for ribbon group



added to the weave as di sease group ribbons. The type of intersection of a
+ 15 particulaz synptomribbon and a di sease ribbon indicates \glget h_r-r\r b?at
synptom and di sease are rel evant to each other. The user cartendL 2P ck at
an’'intersection that shoes rel evance to change the formof the intersection
icon to a 'present’ formof intersection jhat indicates the synptomis
present in the patient. repeating the pr'e-ldi agnosis can then lead to a
i nure accurajg;r 5 j i ' €.l ' t he
rel evance origlrt esge?r:(h:ée"’s%gr\fgwgp §9g%r%§0?%%cér§§€rﬁ %ﬁé?@ﬁe‘té@% g{r %@hggé’gg‘% ity
of the di seakdsrmationldbjedie (crheadh ofi watibyodyirc hibbge gabup i alehthen wedtedi ng
of the disease 6i bbons and ot her criteria régy be i nput lﬂé t,kgaﬁ user or
syst em managel 104 mnduinigringtionepjedts mrg atached Heveach it g rribhans, B ribhan
mechani sm wh har J. i . o] ' nd
the verti cal E1ibogs {aar A r At Broldd R RIIF AP bt Sb A Ero i i
bet ween 3 he 8i seases~'conditrons and the sins is represented here. Left
clicking a particular disease ribbon bn~ngs up on the left the rel ewanr
sy~ns to | ook for The m-eawe shoes the rel ati onship betz~een sibs and
di seases; ¢ I fi o IALY: S r NS tq' rq | g
e veave! et Abf e e EBaRRCRerals Tof (RE S rrepel | 2 halOblen
for the weavebtaimedeatt 408y theéintelseetigl objectsfos ribbohlgtoapsill ysids? arktdredtedyat The

weave nmap al i¢>ws the enption of spec'g_lbqi_sed zone in whjch zynrl,zoni sed

i nformati on #42 PasHesr With Fpmieatian fergesinn fipee Fpgtieagblest) ¢
this case, i i iR i ! i r o]
thehear ¢ h- oaF eesh BRerSERRN Rcpdled dRUCITA PrblcGfnadior Sbikcls R eBithed
pl tysi ci®en and therinesséaiomobjeots thellpat iAo zdiiilar rpopesssiss adopted gntdethe

treatment process, .and modi fy {reatnment accordin;ly. The QU "expl odes" a
box in area ‘Iﬁ%eﬁﬂfhi‘j@@ﬂgn%’f &‘ngi‘@[% BEOWRS At é)}”ﬁ’é(ﬁiqleef‘a‘%t&?lf}ffio?%gé'?-e

di spl ayed in . b Ll i i
craphe’or | nares thobiphARBBIAv e AEIRLANRS OBl ERMpt Pand

~orr el at i ons2 hadwe ¢ne irtersdytiamolojattspihedVataiVeavier doftvererreatiendiveedverabjentay
be viewed in t Fam | iar farmof pie;gharts. The vari ous patrang s.and
condi ti ons oft a glqt?r?i‘eﬁ ﬁfﬂ’n‘FFa PP ?‘Fﬁﬁeaé’ﬁd‘%hﬁprﬁ%iﬁéégéﬁl The
nwdi firgg i ONetdup PeibbbR kM adhedtoltR e\féa%tv%iiﬁca\:?gedt@@@%ﬁattﬁérﬂa%h?%u 5
rernrd el enents "axe stored. The tine box (1400) rlckF as a graphi cal ‘and
i nteractive prangr2dstecseation difjedts ane bttached ke dhe eovagee atré06r nbhé oomphbetad i t

or to scale it differexetly. As_in e.case of qther r,jibbon gr s, right
clicking canw&aye Lddit %é%o‘rlli"bﬂo . Tﬁeﬁlﬁ%ﬁﬁ&ggz%g‘%&?ﬁpogt %ﬁﬁ@é’:ﬂr to
restoz~ the SAd8hRLLIFAW {%Woﬂ{é@ vb@@ve@ré‘ﬁ 'tﬁ%‘%&;ﬁri‘n&@&(eﬁﬂuﬁ difiiRe rﬁrB@éé%sgiér eg

for side affects, their 20 inplenentations fc~r further treatne
val ue of t headeptedaveeatappweachobiect ate7(0sadye thet indoranitom olfjectahaivplbeen

strea of data.far research and.di scover ur pQses., r .exanpl.e .
physi ci ca‘?ft%@(?%ttﬁi eirﬂ’b&rﬁ&}é?b SRS pﬁ@&)giaé@ovgtg‘ﬁ ’Qﬁé’\%g%hf’gé)z’éﬂs‘t hat
are rel ated Rynsy gﬂm&ﬁar %@Qetﬁ%,%e%%@w B oR dBRSy AL Sp & R RRkally NAY

- lend thensel ves 25 to inproved treatwe en such simlarities are
recogni sed i whereasvgrave 4rapd ghioupd sbhers appeatbeerticdlyyin tedcomplatedimap.as

Bet 1 o ency SYRMATET: By He s Rrdvieemies Ity iReostiy] S F el ag:
enowl g, B TR e i e o T ana o\ hbr 1 aci ng Lo
sho~n~ that a di EFerent Level of know edge integration is
25 In addition to serving as a static graphic means of describing a topography of
relationships and particular intersections, the DataWeaver method also lends
itself to use as a graphic user interface (GUI) for computer programs dealing
with information. The nature of the graphic image coincides with the manner

in which program architectures are constructed, thus assisting in their

30 preparation and increasing the ease of integration of superstructure and



28tn gpril 2003 -19 being pursued. If a case is classified as being of
‘research potential, paraneters and conditions are added in and captured for
clinical research (1510 and 1515). Tine research informati on288yrpb2003
retrieved fromthe database, or shred in it. 'rhe correlation of research
information fromseveral discrete 'Waves is ante 5 exanple of fine farm ng
of a map. fromthe above description of a preferred enbodi ment of the

Dat aWeaver nethod and its inplenentation in a irant end GUi in the clinical
context, it ~ill bebstwicteat Thegtartihdan peigadmrerphiasené ainployedfwiliadiepedyl to

"ri bbons" whose intersex' tiong carry diff.ering significance denoted by, the
manner in wuch t REF SEERE LYy ﬁ%mgléafﬁLﬁVPE%Be gEBF%%?FVSQﬁH§h8E5ﬂ¥%§
ability of the usembbdiedscertain interrelationships between various itens
and groups of data. The significance of a group of intez~sections is
clearly seen at a gl ance because the arrangenents create a ~-isual anal ogy

of clear flaw or hherleagefuatheritubhiste Rehgitditihainventich Ofreferiddlehitouiént
ri bbon or ribhon %r%ﬁ)j égy ariation of pararnetera over time (or other
s of e, D

. ( .
zx~. easure? 18 i cayenirethind Bhtheamedical figld willl napybe desenimds withyy
Hugh a synchr onougefefehf®todRigtres all 1008V WIGHERPr&@EPBY WIRh e BrBhBMGS anhn
cases where the weave mag }s becom ng crovvde(%ij witlvn | ate avail abl e display
azea, selected SefPFHREIHP Hﬁ’éhﬂ}tdé&éﬁh‘erﬁﬂpfﬁémﬁflﬁleﬁ#%éﬁ? spetey arg magraged.

within a dynam ¢ ¢QHie¥nbedialn8Sha DatiWeRE softvhre I EnbSBedn &g%%ﬁtﬁcgl Qser

define data groups or classes and variation 2t7 of ribbart-w

i ndi cate the magninteriece(whigh is ysed, o rrpinngtion)wish othes kagwa sofmrase émthiicaly

ths: ribbon fygrt hep, B JUSSha r'g&g%y at t r
met hodol ogy. gurthe?@ggg/gnt F@Q&g%ﬁlﬁﬁ% tu et 'ee%seﬁ%fD%%erggeerc :'eg-%élg %21){&

poi nts of data ea¢mbadiefdimtherse thityrdegies by antaah graghichlofser iokerfacg HEUT)

clicks of the conp s oll r ako f
direc~tio~n to 28}%sgrﬁleseﬁﬁv}?ﬁ%}%ﬁ%&ﬂ%?%sg&@ ?%fgﬁ{}gtpﬁiem‘r’égs?ﬁg%? |gon
of strict sequencilhgtratest hawdiet itppicals eliept/sdrivere sclimirgl baysterrovwhiiehl winipddys
control the behavi &Q’Q’E - r di gt he rol e and
pr ef erences of thgﬁt%tvar. ggég?@é‘?gggragt%%&g’%é‘?“y( aed%?gl ionseq?:‘?tgﬁeg‘,’err{ﬁ?rgte,
doctor, nedidal sysdcomuuimicates twitt the locat dinicab olestesr the dehstewlihicglrabidetsanaz ~
initial registration w .he . Leh.i...s 3~ custom sahl e accordi ng
to category. For éﬁ’éerr%ylll%?eéé%‘% %ﬂ}%\%ﬁéﬂ}‘%&mﬁtﬁ%Mngﬁvﬁg | 2003 -zo
default colours or a;oomlens size to optim e visual confort and

ef fectiveness for -t hat er . ission clerk's display may be limted to
an interactive wegiﬁur %#@F%tﬁ?{}h@%ﬁ %ﬁ??%ﬁtmgqﬁaé%ﬁlsﬂgme%ﬂﬁﬁt
extend to a weaveDasdVstvenghich typiesilyreensisis ef five lagets with diaiteervenasatoashipy
effecting the di sBrareDEERars RYFBL PEPRoACh JURCBrero Rl B svaga Braer 1o -
a]g][n' nit_strat lo:?Onaynmkdiclfdy\ﬁttrhﬂigh_nof*rﬂété edgeebaa tmdﬁmzlaaagedb _@diffzﬂglr?hbes
affecting all users, ('xhe administrator, night choose ax he directed |
bring a particul afmﬁ?ri)g%éu‘flﬁq]ﬁw iarltll‘lecfir%ﬁ{g}eétaf BTREFCBH e@@é%&\ﬁ/rg%e‘m(‘ﬁbmg

evi denre acdui r ed epdodies theakesVied ver Bletsel CRheRGHIMyRr EQhOAUT YR kntrdIn
grounds of public i e rz~edi eal enbodi nt described above

ol i .. while t | Ut
i's 'patient-ori enf‘&&’ 453@'"&% prrmbies W‘Eh‘&ﬁ%ﬁmﬁ%ﬂ?a & BERROENS URifdt ons
for one patient (dbnmhftoﬁ't:@ﬁlayéﬁl,anﬁ(}froﬁdﬁé &H%ﬁwﬂ@ﬁ&tﬁ'&h&k@n&d&@éﬁﬂﬁm
consi dered or__used for .t hat_pa eﬁn%,@sand sa on,. an adm ni strat or woneer ned

pat. | .
with avail abl% be8ong dajer 2g emantictangjoalsandiogl efthe map (e Whiteeds
a 'r~saurce- ori entgek arthin&Réeadon El&hﬁ,ﬁﬁé&i&ﬁs%?@@ée&?&éf&ﬂidn%f%a@%h%&?%ﬁ).

n

fashi on, using a |l anowl rdge base of resources and resaurcerequire ]

rel ationships, tog&Aemasiandsgrvices layer #heansisisoh variysidomain ehjestypnd sepviceshat
a preferred enbodigipRineafed! ecorpdrRNGANGK B LR QstABGteS BRI AAYS REGHnes
described in derail, il wll be ‘apparent to persons skilled in the conputer
20 systems arts t 8- PAHPEE aRrdidrsadmpatizlanhing ARging. leglacping anepcesss eandolt o
the rx-ethadsoin gl thddstiiesRalebfRAY 2085E fakeleardbf lBHe dRRZLKI0M
fromthe basic inventive concept .. Por exahnple, the formin~which
intersectiarts between overlapping ribiaan$ are represented in the weave
atop may vary considerably fromthat described dependi ng upon the

particul ar application Gox<text. Al so, in 2a the above nentioned exanpl e,
the nethod of entry of information by a user is with a nouse. Zt is

envi saged that voice recognition could be used instead of yr in addition to
dze se of a nouse. Ai; such variations and nodifications are to



be considered ~nTi Wn the scope of the present imrentian, the nature of
which is to be deternmined fromthe foregoi ng des~riprian and the appended
cl ai ns. 28 n April 2003 -21 Tlalr CLArMB | ~EF1INI NG THE | NVR&UApril QR038. RE
AS );OLLOV1~'S: 1. ,g nefihod of visually representing in a conputer
generated graphic imge Wa rel ati onshi ps between single itens or groups of
data, the nmethod ~r~olving: 5 generating alBi-rst elongate ribbon zn a form

suitable for graphic display in a first visually distinct nmanner; attaching
afirst itemar &f éftfﬁméﬁmﬂ‘a@a‘ platiern and iverdorrpgersndenioniy- athninal layar #id

el ongate ribbon ifngeth QF Mhe Bht l@gﬁ@ da®iballs2PTE B Rdritld l%é%t@go%gvrgécﬁual ly

di stinct manner; XO attachin.g 2t secartd item or group sal d

second rl bban; géﬁ@?‘ﬁ’c?sné\eaﬁatim’teév@e@%ﬁdffmmdhﬁ erlEng ohinichl systedn fandst

and second ri bbo I
di stinct formsu:a'tﬁsalgi\!é; Q&g%e?%ﬁh I C ?gﬁ) g&a{'m@k&g%gghgg? gh\é‘slg# ‘#’?ﬁ}lst and

second ri bbofs ofthe myidigal rigelf bstmgwm athent tomsplex Husinesss gdanining,
~nrherein said i @agis_\ggrg 91“5&9?1&?15 gyb‘%g ogltﬁeuﬁ\!edmﬂq‘legé‘t ion of a
secon

rel ati onship betwe I TSt an roups ‘dat a that
can. be readily ascertal ned by view ng the displayed graph| c i mage. ,

i ot ribbon i'e ong ARoss Bthid el B8 pfite Rl et F6 Dhbenif? dtighficd iﬁ'pf’

and said fir3t itelp mhg:t@a;runfcahaimunm offbe qhtientpl taleni thyough a-serids oft ens

f dat tt { t f t b fi t
1 Bbon broup. 3. PROHER AT 1 Senreliadd FRREN e Samteri centRtR LR she
cl ai m 2, whefei nhaee aPudamdnbaily tharedne vedrkdlopt (i selried wf pn‘océss&hb@ﬂ& th€ dagani ng

a/second ribbon 25 u and said.ss:cond item oup of data is one of
a plurality of sé’&oag%&i?'e% $ PTG~ aﬁlﬁé 9?? a??eﬁ’ég‘ﬁeed to the respective

second ri bbons ist said second ribbon group.

@ register the patient
(2)) interview the paticent or responsible party
(©) acquire data on various signs and symptoms
15 (d) do a diagnosis based on what is acquired
(e) treat the patient based on the diagnosis/condition
(f) monitor various conditions,/ parameters

Figures 6 to 10 illustrates how the GUI employs the described embodiment of
the DataWeaver method to present this series of processes and the associated
20 data and relatiorships an a single page map for display on a video display unit
(VDU). A hard copy of the display can also be printed in full eolour on paper
if required. The map is constructed dynamicelly by interacting with the user
and the clinical objects. The overall topology and direction of process flow,
however, is decided early in the program. The map shown in Figure 6 is a
25  fully-grown map which grew in order from A to E as described below. The
map consists of areas (portions boxed in by dotted lines, which need not be part
of the active display) and weaves. An area comprises weaves related to the
same process. A weave is a collection of two groups of ribbons, their

intersections, and associated “information” and “action” objects. Information



28 ' nApril 2003 -22 A nmethod of visually representing data as defitt~ed in
‘'claim-3, whereiun said Wtersection i~~ one of a plurality of intersections
whi ch together with the ribbons forma weave of said first af8"sawbHRrgo3

ri bbon groups. 5. A xnethad of visually representing data as defined in
claim4, 5 wherein said first ribbons are di%pl ayed in a different col our
from sai d second ribbons. 6. A nethod of vidall y representing data as
defined i mclaim5iy, ] ! i: | b : A0 L4305 id
secazrd ribbons i E;b CX%?EES% gﬁﬁog?%%5%3%%%%9?&;%%@%%@1\%?&%@a%'tbx\é?‘ﬁ (A
znetl tad of vi suakkymplepradkentatngvaiate, genetate motk Weawdsadyrrngcailyh etei imsai d

plurality of ribbons wthin.a pattic Foa L CAlk W th
varyi ng degrees ofc?‘lﬁ\gogl ét%lgigggfhedmﬁ%%ﬁél d‘?‘ %ﬁ%?{bgylgshs svggbs&?gﬁ %Ig%leg‘gef
addi tional iztforppd geoupat duted o niseln rlagy, ¢lop exadhpléaim teepyropont gtbupneashi d

particul ar rihbrnn,g~~aup. 15 8. A nethod of visuald. ept Nt NG as
defined in cldim f’,bgﬁﬂg?et}"ﬁ &EaFRy I?Rrﬁef‘grflbs%‘ﬁs nélge :b/%c%\ ycgl}%aé# g‘gllngaﬁﬁ

di splay nmeans in aibbohsirantbedhtalvdioini iorerthad one wemtaat i on and sai d second
ri bbons are displayed in a substantially vertical prientatiOn 9. A nethod
of visually representing data as defused Wclaim1, 20 wherein each
intersection can legddterathicll tha ribbenm?ﬁeqahumiyi teferofo ai speaifik yerditys tto rbet
forms so a~~ tc~ indi ca%e &\sg urality o isb{ﬂnctf &E&at' ans ip% bet ween
said first arid sdo¥REe? FueasA PRRERNFSWEI: ARATY) iR, fle R BY BRVD A
representing data gagedbhknoribdgs bab@istthdas \whkhcviadgd bhseadescribing the selaionpl e
one ovex one under” form said intersection can 25 taée one or _n.;are of the
fol | owW g vi sifal | ypetivean pympim=andon sliseass, dhe Jide 20d IFugR paird for g ¢«

in the other ribbgpr{QUAT il uindtddCEt:; TRER drk REORe®Is 48 the subfict arptie
2003 through t~,vo adjacent 'slits_ in tl'~e qother ribb~_so thaL thQMPgssi ng
ribbon is not visikowlesgehesmresneetivelly Information about the subject may be drawri from

(over -t hr ough- undegs gm-%ghﬂgﬁf tlxag;ﬁﬂé; Hyl AR@nReE S8 ferldFrOpatent Wpraghiaagnt
a e

slats in $ze other ribbon so passing ribbon is only viSible

betw-: en the two gegards ansshershsierthorndered &Y ssenintrsartion with the sygtepet The o
of visually rapre c%p%rgéﬁs%s,aﬁled§£tk NBdolvBd Crdll FhwO thofh 8FLiplecerted &l tHeS

tire made substantia perpendi cular to the longitudinal direction of the
pas. ~i zrg ri bbon \PataWlegvasaeap will Bew deidesaibed writlorefersresstodiiswee b tilfle
libbail to be visually domnant. 12. A nethod of visually representing data
as defined in claiml10, 10 wherein, said single slit can be nade ,
substantial |y di agbeafult weaveemip rijusteated imBiguse 6cs tthe gndfrepdt Bf the patend- at

Aot hod of vi Sual 1y Ren gl LA chiRBeth Ry e et B SR
weave i s one of a (E0Q)ratiregistoitiondathesd ministatioreaeetioncdBQ 980t Aniagiminipgatdeg  of
rel ationships,bet ween eagh fitlSladeht 59 BEHART WiRIE uf syt RRe YerdlRhiprad
registration information (for Epidemiological purposes) for a new patient, which
are stoted for later use and documentation of that specific patient in the clinic.
The administrative user interviews the patient/responsible party and obtains
details of the presenting symptoms along with other condition facts, such as
25  known zllergies, drug sensitivity, current medication, pregnancy, etc. (910, 930,
940). Ribbons representing the presenting symptoms are generated in the weave
map and the presenting symptoms are attached to the ribbons from the list
which i5 searched by the user using key wards. A preliminary
disease/probability list is then created.



each-weave, said weaves formng a map of said sets of relationships. 14.
"A method of visually representing data, as defined in claim 13, wher ei n
selected ribbons pass fzorn one weave to another, ~E~ithiri t48e AMirBORAp,
each ri bbon passing h:om one ureave to another representing the sane itenn
nr 20 group of data in each weave. 15 1 sysifrr for visually representing
i z~. a conputer generated graphic i mage the™tei ati c>nshi ps between single

items or groups - t e Rved B ' :
fu-st elongate r ?E%%ga?eﬁtwfygr&ﬁ%s%agi eﬂ?eg{r Hg)g ar a%ﬁﬁ %&érlug %@Fﬂtﬁg’éﬁ‘gi rst
vi sual | 'y di sti nctinifishdéagnosieof e Hagenti compiiingwhichiis stpresepteridn agraclfif0 ef
data to said fir rl,kan. ' x ns _fat. generating a
second el ongate i%ﬁgg%ﬁgﬁapé ?gsre% éﬁ%g%%gﬁ%g?ﬁ%} aﬁ% '?Q‘ed’%s%‘ﬁﬁq‘ﬁ%uﬁ%’cé} second
vi sual Iy di sti nctacquireeand srslustes Aldtheaperaorl imfoamstinro nyimptamms, eigngy imageof

data to Said sec ' ; r ' | nt.erseacti or a
poi nt at whi c% sgg%& ~t&§n%d§%g%§8&%%g%‘§{§&sgverc %g‘* g‘ger\%%r}g{#yngofeﬁg&?(ﬁo
][idbbg_ns : n a vi sum,]éll_ﬂa@,slﬂmicﬁhé wpgortil;\vgl,)ﬁcucaﬁb@e‘laai gidaixhpmmﬁt&qgifayrelataans
r displaylng sal LLSt co r1_.bpons togetner.w tn. | .

i ntersection as Z'J'l raﬁhlacswaégbn'}gbmagg?d@ %%é?r Ihﬁrexﬁg'rcézﬁo?éﬁ‘%? of

i ntersection is ugempttmspifothatiés asefulsualneeduedi c &bt eramplepbothethet helgisthafd

bet ween said first.and second itens u f data that . .can,be nore
readily ascertain %WE@W‘% fﬁ”ﬁ%‘“&?@%?ﬁ\%é@%ﬁﬁ&ﬂﬁwi%@}hwef A di5easee m
for ,sually Lepreseidgrosisdaggesad Wethenpsemnniy Bé berdiddenbe tiod Airf@inl MTRANS
for generating a first @&fb%? :@H gggab???ofﬁggxl e&@%i ?\g a?15 pl ijral,i ty of
said first ri bbon¥edgs 4334 anq 4 ISE of TPSECHONG MRt PROWNY PEERATSISH OF or
attaching a firstsymimomos rgleoa t9aha distaseaPRahe tef kithleddt Bige falPbhpldnt y Of
first itenms or grouBs 01 data bo sajd respective fjrst ribbons and I n said
r: bponlgro\lljﬁ. 17.8R _Ezg"@’ﬁl %;»re F‘Pg{el QTR AE gleﬂ%;gs%.l’m%@é‘éf’% f
claim 106, er el Nspaified Jdigeas drech&ner HnoReERAE ik ichiBfhed By BRAB 8r O
generating alS disease group where system cross-relationships should be considered. Any

disease may be clicked to view its corollary signs and symptoms and other
relevant factors. The disease ribbon can be right-clicked to make it as the
diagnosis. Question marks will appear at the points of overlap of the ribbony
in a particular weave (not shown), where the relevant symptoms associated with
20 each disease group have not yet been checkéd. The weave map, acting as it
does in this case ag a GUI for the knowledge base, acts as a prompt to aid the
physician in asking the appropriate questions to find symptoms which may be
indicated according to the disease assumptions. The visualisation of cross
relationships between the observed symptoms, possible diseases and corollary
25  symptoms are illustrated by the weave in area 1000.

More considerations are introduced to ascertain the diagnosis, including the
patient’s personal record (social and environmental factors and genetic
predisposition, trcatment history, drug side affects and other physical
examination data). A clear pathway down a diagnostics column at the

30  diagnostic/svmptoms intersections indicates the symptoms are present. (If the



20 plurality of said 9ectnd ribbons ~0o as to fax-ma second ri bbon group,
“and said means Eor attaching a second itemor group of data is capable of
attaching a plurality of second itenns ar g~rups of data to $8I #PFdR%tive
second ribbons in said second ribbon group. 1$%. A systemfar visually
representing data as defined in ciaizn 17, 25 wherein said nmeans for
generating an intersection is capable of aiglurality of intersections which
together with the ribbons farma weave of said first and seroz~d_ribbon
groups.  28tn AgymptoR03not Ieederi-fon ey dingnasis; the weryel gpeg sprestatdisgnogist a as
defisted in clai Wl G x;s fvr querying a know edge
base for data tog%ég}5%§é§%gﬁﬁéglggﬁggggﬂ§"the ri bbons. Z0. A system of
visually representing data as defined in claim1~, 5 which inelud~ a neant

for querying a know e for_dat ent ~ i bbon
that is to be adg‘éﬁa %bgﬁggﬁ%eﬁ%ve? ™3y %ﬁ%ﬁ;ﬁgﬁﬁ%ﬁ&% és}ucg’ﬂflgyaf @érogé%%% r|C'E1‘g
data as defined literatusd, pu@@aseahnd bihenpeensi@220). Nerioss felevant litemiure and pagut

information o be represented.b ne, of, t he i bbans,. 10 22, f
visually r ep%eseﬁ?ﬁ%g’ed%géevg hc?é? &ﬁee ??bzaiesc‘:l'g?eéfa%f% m\ﬁg‘ﬁ°c7$uf€%§%§é§%%neans
for a user to W phd disedse(1230) and tddevaat irdamediontte dethanded otth &-ther pasleohist hat
Is to be added to t.he

et ned i i I ai YOS EER PRAREEEE & neans for & user Lo enter the o o
relationship between the said fixst 15 and ~cond itenms err groups of data.
2 s om ol Wl o £ U 85 T L b A
bet ween the sai dyétribod 2 BtbfIRAGASht isERANS aOsilaBledfop that Hisd@edrom thnddbdse . A. 2
AY A LAY A‘fO' A %a@ﬁ(' tﬁéahﬁérﬁggcﬁerpﬁlé%cﬁmbésﬁjrség a}'e\nanh@é.lﬁfs'aélainsfb\ Yhe patient
conditions such as allergies, pregnancy, cost or patient preferences to choose the
optimum stvategy (1210, 1320, 1330 and 1340). Patient education on treatment
and rehabilitation continues (ribbon 1230 extended to area 1354). Once a
treatment plan is selected (1330), the individual items can be modified for
15  dosage and administration mechanisms, etc. All the changes will be transmitted
' back to the patient records. Administration of treatment (therapies represented
by three ribbons 1310) and ribbons representing a drugs and therapies daily plan
are generated (1410, 1420 and 1430 in the monitoring area 1400). If a case is
classified as of research interest, parameters and conditions to be monitored are
20 captured for clinical research.

Weavaes can be programmed to interact in different ways. Each weave is built
interactively from a few ribbons and intersections to the complete sct required.
With any ribbon group, right clicking any ribbon opens a dialogue box that can
add new ribbons by a tree-structured, keyword searchable list of possible
25  additions. Right-clicking an intersection opens a dialogue box by which the user
may alter those of that intersection’s properties for which a user's profile
specifies permission, whereas left clicking allows an authorised user to read the

information represented by that intersection.
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added to the weave as disease group ribbons. The type of intersection of a

15 particular symptom ribbon and a disease ribbon indicates whether that symptom
and disease are relevant to each other. The user can now click at an intersection
that shows relevance to change the form of the intersection icon to a ‘present’
form of intersection that indicates the symptom is present in the patient.

Repeating the pre-diagnosis can then lead to a more accurate result.

20 The display visualises more information than the relevance or presence shown
by the intersections. The relative probability of the diseases can also be shown
visually by change of width or ordering of the disease ribbons and other criteria

may be input by the user or system manager.

The weave in 1130 of Figure 8 shows another interaction mechanism where the
25 horizontal ribbons belong to the "signs’ group and the vertical ribbons belong to
the "disease’ group. The relationship between the diseases/conditions and the
signs is represented here. Left clicking a particular disease ribbon brings up on
the left the relevant signs to look for The weave shows the relationship

between signs and diseases/conditions as "relevance” intersections
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The weave map allows the creation of specialised zones in which synichronised
. information of a specific nature is displayed for direct comparison, in this case,
5 the time behaviour of indicators which is very important ta the health-care
givers especially in the period of treatment. It helps physician and nurses to
monitor the patient’s responses during the treatment process, and modify
treatment accordingly. The GUI “explodes” a box in area 1400 (monitoring),
where the primary dynamic indicators are displayed in the form the physician
16 is accustomod to, typically as graphs of indicators against time (1440, 1450, 1470,
1480, 1490 and 1495). Cotrelations between the dynamical behaviour of different
indicators may be viewed in the familiar form of pie-charts. The various
parameters and conditions of the patient are monitored over time and any
necessary modification to the treatment plan is effected. The generated patient
15  record elements are stored. The time box (1400) works 28 a graphical and
interactive progress chart. 1t can be clicked to get information about it or to
scale it differently. As in the case of other ribbon groups, right clicking can add
additional ribbons. The time box zone can be concealed to restore the longer-
term view and the patient can continue to be monitored for side affects, their

20  implementations for further treatment, ete.

A value of the DataWeaver approach is the ready integration of multiple streams
of data for research and discovery purposes. For example, a physician can use
this in a novel form of drug discovery where diseases that are related by
symptoms, even though underlying causes are different, may lend themselves
25 to improved treatment when such similarities are recognised in the weave map.
New diseases can be recognised, initially as clusters of co-occurring symptoms
(like the discovery of Acquired Immune Deficiency Syndrome), by using weaves
to display the statistical strength of clusters, The research box (1500) is
intersected by various forms of knowledge, and the weave diagram now shows

30 a diagonal interlacing to show that a different level of knowledge integration is
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Prom the above description of a preferred embodiment of the DataWeaver
method and its implementation in a front end GUT in the clinical context, it will
be evident that the visual representation of data by “ribbons” whose intersections
carry differing significance denoted by the manner in which the intersections are
10 arranged, greatly enhances the ability of the user to ascertain interrelationships
between various items and groups of deta. The significance of a group of
intersections is cleatly seen at a glance because the arrangements create a visual
analogy of clear flew or blockage along the longitudinal axis of a particular
ritbon or ribbon group. A variation of parameters over time (or other measure)
15  isillustrated by the passage of the relevant ribbons through a synchronous “time
box", allowing clear comparison at a glance. In cases where the weave map is
becoming crowded within the available display area, selected sections of the
diagram may be minimised, particularly within a dynamic context such as a
computer VDU. The use of colour to define data groups or classes and variation
20 of ribbon-width to indicate the magnitude (e-g. of probability) of the data
represented by the ribbon further enhance the user-friendly nature of the
DataWeaver methodology. Further advantages include the use of intersections
as points of data extraction and contribution by means of left or right clicks of
the computer mouse. The weave map allows a general analogy of direction to

25  represent the flow of a process without the restriction of strict sequencing.

In addition user profiles may be provided which control the behaviour and
appearance of the GUI according to the role and preferences of the user. Each
category of user (admissions clerk, nurse, doctor, medical system administrator,
etc) receives a default profile on initial registration with the system, which is

30  customisable according to category. For example, any user may adjust the
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for that user; an admission clerk’s display may be limited to an interactive
weave guiding the acquisilion of admission data, and not extend to a weave
assisting in treatment selection; a doctor may modify the symptom/disease
relations In a personal copy of the knowledge base effecting the display
generated for that doctor; a medical system administrator may modify the
knowledge base or image generation rules affecting all users. (The administrator
might choose or be directed to bring a particular disease to the clinician’s
attention even where the evidence acquired so far makes its presence possible
10 but unlikely, on grounds of public policy).

ot

While the medical embodiment described above is ‘patient-oriented’, with the
display showing actual or possible symptoms for one patient (or, in research, for
a group of patients), treatments considered or used for that patient, and 8o on,
an administrator concerned with available beds, test scheduling, isolation
15  requirements, etc, needs a ‘resource-oriented’ display. This may be constructed
in an analogous fashion, using a knowledge base of resources and resource-
requirement relaticnships, together with data from current patient records.

Now that a preferred embodiment of the DataWeaver method and system have

been described in detail, it will be apparent to persons skilled in the computer

20 systems arts that rumerous variations and modifications may be made to the
method, in addition to those already described, without departing from the basic
inventive concepts. For example, the form in which intersections between

. overlapping ribbons are represented in the weave map may vary considerably
from that described depending upon the particular application context. Also, in

25  the above mentioned example, the method of entry of information by a user is
with a mouse. It is envisaged that voice recognition could be used instead of or

in addition to the use of a mouse. All such variations and modificalions are to

be considered within the scope of the present invention, the nature of which is

to be determined from the foregoing descripiion and the appended claims.
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image the relatlonships between single items or groups of data, the method

involving:
5 generating a first elongate ribbon in a form suitable for graphic
display in a first visually distinct manner;
attaching a first item or group of data to said first ribbon;
generating a second elongate ribbon in a form suitable for graphic
display in a second visually distinct manner;
10 attaching a second item or group of data to said second ribbon;
generating an intersection for a point at which said first and second
ribbons overlap by weaving the two ribbons in a visually distinct form suitable
for graphic display; and,
displaying said first and second ribbons on a display means
15  together with said intersection;
whereln said intersection is used to provide a visual indication of
a relationship between the first and second items or groups of data that can be
readily ascertained by viewing the displayed graphic image.

2. A method of visually representing data as defined in claim 1,
20  wherein said first ribbon is one of a plurality of ribbons forming a first ribbon
group, and said first item or group of data is one of a plurality of first items or

groups of data attached to the respactive first ribbons in said first ribbon group.

3. A method of visually representing data as defined in claim 2,

wherein second ritbon is one of a plurality of ribbons forming a second ribbon

25 group, and said second item or group of data is one of a plurality of second

. items or groups of data attached to the respective second ribbons in said second
ribbon group.
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10 7 A method of visually representing data as defined in claim 6,

wherein said plurality of ribbons within a particular ribbon group can be
gemerated with varying degrees of thickness and height dimensions so as to
convey additional information about items or groups of data represented in said
particular ribbon group.

15 8. A method of visually representing data as defined in claim 7,
wherein said first ribbons are displayed on said display means in a substantially
horizontal orientation and said second ribbons are displayed in a substantially
vertical orientation

9. A method of visually representing data as defined in claim 1,

20 wherein each intersection can be generated in one of a plurality of visually
distinct forms so as to indicate a plurality of distinct rélationshipy between said
first and second items or groups of data.

10. A method of visually representing data as defined in claim 9,
wherein, in addition to a simple one over one under form, said intersection can
25 take one or more of the following visually distinct forms: one ribbon passes
through a single slit in the other ribbon (over-through-under); one ribbon passes
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12. A method of visually representing data as defined in claim 10,

10 wherein, said single slit can be made substantially diagonal to the longitudinal
direction of both ribbons at the point of overlap so thal neither ribbon will be
visually dominant.

13. A method of visually representing data as defined in claim 4,
wherein said weavc is one of a plurality of weaves, each weave representing a

15 set of relationships between each first and second items or groups of data of
each weave, said weaves forming a map of said sets of relationships.

14. A method of visually representing datz, as defined in claim 13,

wherein selected ribbons pass from one weave to another, within the same map,

each ribbon passing from one weave to another representing the same item or
20 group of data in each weave.

15 A system for visually representing in a computer generated graphic
image the relationships between single items or groups of data, the system
comprising:
means for generating a first elongate ribbon in a form suitable for
25  graphic display in a first visually distinct manner;
means for attaching a first item or group of data to said first
ribbor;
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and second tibbons overlap by weaving the two ribbons in a visually distinct
form suitable for graphic display;
means for displaying said first and second ribbons together with
szid intersection as a graphic image on a display means;
10 wherein said intersection is used to provide a visual indication of
a relationship between said first and second items or groups of data that can be

more readily ascertained by viewing the displayed graphic image.

16. A system for visually representing data as defined in claim 15,
wherein said means for generating a first ribbon is capable of generating a
15  pluralily of said first ribbons so as to form a first ribbon group, and said means
for attaching = first item or group data is capable of attaching a plurality of first
items or groups of data to said respective first ribbons and in said ribbon group.

17. A system for visually representing data as defined in claim 16,
wherein said means for generating a second tibbon is capable of generating a

20 plurality of said second ribbons so as to form a second ribbon group, and said
means for attaching a second item or group of data is capable of attaching a
plurality of second items or groups of data to said respective second ribbons in
said second ribbon group.

18. A system for visually representing data as defined in claim 17,
25  wherein said means for generating an intersection is capable of a plurality of
intersections which together with the ribbons form a weave of said first and

second ribbon groups.
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19 A system of visually representing data as defined in claim 18,

which includes a means for querying a knowledge base for data to be
represented by one of the ribbons.

20. A system of visually representing data as defined in claim 19,
which includes a means for querying a knowledge base for data to be
represented by another ribbon that is to be added to the weave.

21. A system of visually representing data as defined in claim 20,
which includes a means for a user to input information to be represented by one
of the ribbons.

22. A system of visually representing data as defined in claim 21,
which includes a means for a user to input information to be represented by
another ribbon that is to be added to the weave.

23. A system of visually representing data as defined in claim 20,
which includes a means for a user to enter the relationship between the said first

and second items or groups of data.

24. A system of visually representing data, as defined in claim 21
which includes a means for querying a knowledge base for the relationship
between the said first and second items or groups of data.
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