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Systens and Met hods for Wund Area Managenent
Technical Field The present invention relates to
w@emwenadssy to systens and net hods for neasuri nBCHUSZN®011128
of biological tissue healing. The present invention
relates nore specifically to systens and nethods for
capturing, digitizing, and anal yzing an i mage of a
wound and determining there froma degree of change in
the characteristics of the wound. Background Art Many
advances have recently been made in the field of wound
therapy that have greatly increased the rate and
quality of the mound heal i ng 3 onnensurate
with prSvstems;and MethodsfopVWeu : ? aent
the ability to nake measur enent s of the size of the
wound and the rate at which it heals. One coarse but
general ly effective manner of determining.the rate of
4 hga! pg for a wound is to track changes in the overal
Techni ize over time. Previous efforts to measure and
Th@@fe@ét&ﬂleénﬂmm télates toegarferallyvia axdsthmandmh@ﬂjoﬂﬁ for
pect OVId t he t
measufaq 7t & Biolpaiprbirie Boa .l P SehL B roffles frore

spemﬁ@eflfy' @%téiﬁs%ﬁ&ﬂaﬂﬁbﬁs orvapbeing (digitiziig, agdrastaiyrisg an image

measuring the. s of a, wound i voI ve e
of & waur A AEITIRING, et TTo8he daGrT a A g B0 ataasiergics of
thewogﬁace the patient's wound along its edge and then
Igitize the trace in sone manner for analysis. One
exanpl e of this approach involves placing the film

Backg@uﬁ@/&ﬁe trace on a touch-pad surface and re-tracing

line of the wound. The touch-pad elg troa E
Mety advances bave regentlkaen maderindbeifipld ohweugrthprapy that

nave of el indii e Rite B Qe B uROOURG heing rogoed
Commeakatstaivith providingaan efiéctiver wound deerapsi regénae isthe ability to
make g?{?@%n%;tgrgg e Cé|u§r|%$ tpggw%v\@gpﬂdsérﬁeth%e a‘fl’%‘ﬁcﬂ"ltt{'}éals One

e sl ze o
coarsd Bt gemaratly %fﬁeetmél nseﬁ'frmrtof\determmmmgethel ratadxﬂlhterabmg for a wound

such systeps_invol v raci V%;S&' one on the patient

'StOtTﬁﬂﬁchﬁ@Qe%“kg@)ﬂ\ﬁer "i"?i'é“ G me, process that is

PraeRRi dtfdtts ® ﬁfe‘&bﬁé ahu Qrekard’famgd?bdn the S|ze of a wound have
i naccuraci es. X her systens known | rel

failed manydesgetgrsttgmrpwg&,th@ ngﬁﬁgg%nf] gfa °£k h?qﬁf'bc re provnders .
to alloﬁfg}? bg§é§’§d18|'?t S ehRtARLE6f AMserapy! % naf ditexibtinigtrhethods

for measurlng the size of a wound involve the use of a transparent or translucent film
and a pen or marker to trace the patient’'s wound along its edge and then digitize the
trace in some manner for analysis. One example of this approach involves placing
the film with the trace on a touch-pad surface and re-tracing the outline of the wound.
The touch-pad electronic instrumentation translates the trace into a digital array of
data that may then be énalyzed. A processor associated with the electronic
instrumentation then calculates the area inside the trace. Since no scaling of the
trace occurs the wound size measurable with such systems is limited to the size of
the instrument’s touch sensitive surface. In addition, such systems involve two
tracings, one on the patient and then a second on the touch pad, a process that is

susceptible to progressive errors and inaccuracies.
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capture. These systens tend to be highly conpl ex and
to require significantly greater processing
w@2apahsissiies to take into account variations PCT/UR®07/011128
angl es and di stances associated with the inmaging view.
In the end, even these conplex systens fail because
i mage recognition processes are often unable to
accurately and consistently define a wound perineter.
Background on Wunds and Wund Heal i ng Processes A
wound is generally defined as a break in the
epithelial integrity of the skin. Such an injury,
however, may be nuch deeper i ncl udin

9 iggel derm s, ch
Othrrisystess knon inthears relqrea gt dighal fping approa
that taH:érSQHg{ cYR418EriRA th@%é’e%n%e@rﬂf‘éﬁgl@@'ﬁﬁs@&atéd ath the iazde

coordi nated series of steps |eadin

O tissue re
captureacTineseouplemaNche be higly REMRIEH A0Hae S SiTigEarty
greate%g%%@h%bﬂﬁi@s%%ﬁé Fhtd é(ﬁ!dun?@ﬁﬁéﬁéh@ﬁﬁh@oénﬂés lafd

manner Wwthin the extra-cellular matri x
distances\associated with thepmagingview In the endsavan thesa:comies

fal . to L_in_t
syster g ol 8l Bk TR gt el g s ety
and cohbitertly défineya wdundperiietert ed heal i ng of a wound wil |
typically involve four overl appi ng but well-defined
phases: henpbstasis, inflammtion, proliferation, and

BaEREAIHoN Meomsdsiahd Woual \HisalingePidaessest eps i n
wound response an epai r I C e bl
Aowgund i$ grnealy %f&eaa o aifgok e RRiEEld fogringf the skin
Such drf‘f uﬂ?"fﬁéwe{)elpeﬁé{y‘ibéﬁﬁhch hi%e@@d mf:lutling frer dénniaysumﬂjtbneous
e

ration occurs over the ne(& 30 d%@“ |
fat, fascimanyeder aed eVAB bese: JaroReE e Realing s ahighly complex,
42¥ feisait. hAGutel Weund
dynarré@br op?&@r@ﬁr?atéaﬁeﬁ@s f SHESS ég‘;ﬁgﬁ td tis dithi ufel WBun

asi a, angi ogenesi s, helialization, and
healingig aglyoamia procass iNVRIViG bathsresidgntiand Watqwtqem [Populations

acting ﬁgslrcg%?@g? ‘%dm‘%n%r '\Aﬂt ope g‘éélluﬁfﬂhﬁﬁlﬂ &nRRHMER to repair

days. e woun reeplt lalization
the mjm@wutssues esmue vdc&mﬂmfenl torhizal i this mannerforn 2 yagety-ef

h, t th I led. A
feaSOwéﬁ%@'aﬁﬁﬁ??ﬁﬁmggﬁ‘é\?é c{rgg% C‘g%bﬁo? %/ulsleat 2n5| | e
FHaiR0ghd tissus m}&m(ﬂw@ndoﬁﬂﬂratdd rﬁeallngsmfraamgmmdamlhtyplcally
g TS b v RS b S50 GH I ifmtion,

prolife¥RAfsi latd reynSRAINGAteemvdtdsio fjoives W@Shsiepsnamd response
Formation of a mature scar. often

‘ %% I . ea Q?‘E t activation.
and repgifwRIchrargigeding: fRAgIRLPR AN P13 RE ARG
Inﬂamh’%”lldr\nﬂeﬂsoﬁé‘éﬁlﬁ& end of the first day. Cell proliferation occurs over the

next 7 - 30 days and involves the time period over which wound area measurements
may be of most benefit. During this time fibroplasia, angiogenesis, re-
epithelialization, and extra-cellular matrix synthesis occur. The initial collagen
formation.in a wound will typically peak in approximately 7 days. The wound re-
epithelialization occurs in about 48 hours under optimal conditions, at which time the
wound may be completely sealed. A healing wound may have 15% to 20% of full

tensile strength at 3 weeks and 60% of full strength at 4 months. After the first

month, a degradation and remodeling stage begins, wherein cellularity and
vascularity decrease and tensile strength increases. Formation of a mature-scar
often requires 6 to 12 months.
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Because wound treatnent can be costly in both
materials and professional care tine, a treatnent that
WO 2000a33685 on an accurate assessnment of the wourdI/asmo7/011128
t he wound heal i ng process can be essential. Current
problens in the prior art include inperfect nethods
for actually nmeasuring (directly or indirectly) the
size of the wound. Clearly, the ideal neasuring
i nstrunment woul d be dinensionally accurate, reliable,
provi de data for a permanent record, and provide for
the accurate discrimnation of wound versus periwound
areas. It should be capable of neasuring a wound of
any size or shape in any | ocation on the body. Those.

Bk PR LG R i Wl B heapprictbedn

be por I'e an I nert
B@bausalwou'ﬁaﬂyeaménthmmbe costiyl imboth maténalmapgtprefassional

di
v S BB e L ESA ORI Boun on
the woﬁgg gfl;éraggﬁgzrfbgirzérﬁ c?]rg Slﬁzésb’s*gnggl Gwm?méemagetshr%ﬂmmrt include
imperfaphimelgis for SERAl TESSYTnG Chipily o bt Erl) dns ATE.of the
woundY8feariP AL Y] rReASIrHLinstrifisit VBaaWedésionalhl scourate,

an | ortant factor in accurately detern ning changes
reliable, mrmn&%ﬁ%mier amermanent reseres APHR 8)"96%’[ Fh‘?g ?B‘F‘E&&?

d:scnnﬁﬁaﬂtéw 8}‘ Worind\/drédfé B@n%%n%i’@ﬂs”ﬁ%@h%@tcéfﬁﬁre &f measuring

ar patient, so accurat el é1er epr oduci b
a wouncboﬁanmme ehshaRe cany inratisnanithe bedy Hiereraits of the system

that ar?RJa}ecggreassﬁcFa\@@(Nlthatﬁglﬁégfeﬁt sHBBlcﬁ?é Sor@Bik Al InTA@IbS inert

feasur enent devi ce have consi st enc
materiaket Tieey nuest bgi widizedavith mivisummatignt digqomefosin and should not

| t f
introdus giiaMerlelohts e Mo sy, B RorBhicHaf fesociated
with “tia@islating”ithey wdund ibedde intd memeaseratda dbnnmtsbouldalneeco_st effective
and SR oD SR e VR R O T L LR P NS Y erved a a
DISEIHG coneifentwbied hsdsurgments @alsoran snmnmit)factor in

d d h
accuraiolalermiinG FhaEers Ihuaung eIt DIF /et PERtioners wil typicall

be invbREA"M38kingAe WEUHY nﬁ%sﬁ\@héﬁtsﬂbr Wm@umwlbﬁe so accurately
assessnent “data can be co are th t ol |

reprodusibtls [eHUIIUEREhEURPS HERU Y BT dereastipENERISS biidb aee relevant,

accur. Qsﬁﬁﬂﬁgbenaﬁﬁ re'fﬁ’c?’eﬁlo Tﬁ@oBﬁPﬁal 'n$e£§d+‘éhﬂnt dEVRe would have

frnition of a conpletely heal ed wound is sonetine
consistemtyebetcdrecapoivais @and hawg Minignal yegiation resulting from patient

pOSItlonlng,pwgnﬁclj 'sﬂjekghqﬁg,a&dotﬁéﬁXﬁanﬁéé .'B{jatf\ﬁéulﬁ Rt BY Qhridike and R
reliability (for both intra-rater and inter-rater concerns).

The frequency of assessment of a wound is often based on the wound
characteristics observed at a previous stage in the healing process or is simply
carried out according to the health care provider’s orders. The effectiveness of the
prescribed interventions cannot be evaluated unless baseline assessment data can
be compared with the follow up data. Thus, the consistency of measurements from
one observation period to the next is crucial.

The definition of a completely healed wound is sometimes stated as being a
wound that Has totally re-epithelialized and stays healed for a minimum of 28
consecutive days. Generally, wound healing proceeds through an orderly repair
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consecutive days. Generally, wound healing proceeds
through an orderly repairprocess, so certain

WE200a/8356F s such as the size and shape of the mMOIOMZ007/011128
the rate of the healing, and the status of the wound
bed are appropriate markers for assessing progress
through this process. For chronic wounds, this nmay not
occur due to conplex and non-uniform healing
processes. Conplete wound cl osure may not be achi eved
nor be a realistic objective endpoint for judging the
outcone for certain chronic wounds. In addition to the
systens descri bed above that peasur

t h
processyep GPHEIPERANSIEFEAUBH 25 16 &I SU4 GRS GHAPR YR, dhe rate of
the heﬁﬁigStanEQBe'Qé‘@éréﬂﬁe‘Wéﬁm B8k 4iE apbhaprigtstraackdre fomassessing

surface of the skin. Combn wound vol ume
progresﬁeﬁyoughéhlts rrecaas.queischrapicuNeuRds.dbis may; 'EP" occur due to

complég{@rt\@hlo hfifoim f l'u‘;rcfb[r(%%s ¥5e8SC ﬁ'liﬂete wound ‘closure may not be

er eop ogr anme e tec niques al however,
achievedfroebef a o@alisdic cd:;ectxm@h@mnt/\iqrhu@@lagrtagputcome for certain

y)oeat ability, or conplexity. A wound nold, for
chronig, A8 although it provides a highly reliable
maadﬁﬁmbtthelss/smsyiesndbed mboveribanegsure the two-dimensional

nf oy t abl
area of S Y8 PG BRBH L ABLAfnd o R Omes tat
extend E@owmbaédrﬁdeo@f ok §ﬁh | @eminTd 1o wWolmdnml oshecmeasarerbgnta

techniguis (honita Bt AN HistalafoPs BRRERADRRS . 11 ui d

SYEndtPy.| TRER (AN q%@@ A H@ﬁ-ﬁbr Suifter fﬁomf\Iaﬂcbus problems
stereogﬁﬂé@'rul t ttgy carry out. ' he wound

o be )
with acraeys rﬁaeetamlwhoggewpéﬁaﬁ%éc\ﬁ@%n o api?f gxacRje. although it
provud§¥ 8t lﬁgh#ﬁr%hgb%sﬂe‘ésﬁf’aﬁﬁﬁt H ARRAIFRIR smedsmduhdhgr el y

i mensi onal ¢oor di nate systemto neasure
uncomfbﬁahbuand\nsksrmrﬂanmtlr}g therweua®pr oach uses a

Q”-ﬁ}q'}ﬁ nﬁ‘i@aﬁi%fegy}\%t%%{ gicz%%fghg v{llcgrﬁ?dé ?aj t‘(l)‘l%n?%‘ilahon of saline

into thaauslirsd toweredfby Ashaet ar filth cTee fibist isghamaxtragted snd measured

[ d ttach
to detesfhias Sy UHE oREWNEYErIRBLT AEPREGUE s ofed ol e fessy.
and isSferediffilitaprammpesul. Theywwbend can alse be crrdaomirated with such

approgplint, (ARG ERSCHIDAER SRS St drhosaBp Hilstsnat rely

upon & SR ffhdnshafal @dovdifate §y’mém o mehkare thepwednd volume directly.
applicator is used to rk th Z Vcé’i de&thq rbt ”
This ageegach uges Amatkareatioa) ol dojcalqulgie g volyg but suffers

. frequé‘r{ugrﬂ&hqecmaaetma@aenams fie heqlikRARA éﬁtﬁel itg! h. and

he wound. The | ength of the cotton- tlapgg
apisireepheiegrammelsy ﬁﬁgMp&qu use a video camer ached to a

computer or other microprocessor based device. In a stereophotogrammetric system
for wound measurement, the clinician places a target plate in the principle plane of
focus adjacent to the wound and captures the combined image on video tape. A
cotton-tipped applicator is used to mark the wound depth at the deepest point. After
the image is captured, the clinician uses the computer to trace the length and width
of the wound. The length of the cotton-tipped applicator is also measured and
recorded as the depth. The images are then stored on the computer for later use,

analysis and comparison. Stereophotogrammetric systems often provide accurate
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recorded as the depth. The inmages are then stored on
the conputer for |ater use, analysis and conpari son.
wE@raesgshot ogrammetric systens often provi de PCT/US2007/011128
accur ateand reproduci bl e nemsurenents of wound size
and vol unme but do so at great expense and conplexity.
One effort in the field to note is described in U S.
Patent No. 5,967,979 issued to Taylor et al. on
Cct ober 19, 1999 entitled Method and Apparatus for
Phot ogrammetri c Assessnment of Biol ogical Tissue. This
patent describes a renpte wound assessnent net hod and
apparatus that includes formng an oblique. image:'of
and remodhmblﬂammntﬁfaﬁﬂtsaoi\upg@ﬂ sizeead VehaF hut oS0 at great

Is placed near the wound. Coordinate
expensFr ans e%)ﬁgns al | ow neasurenent of both the size

.Ohe eﬁnrhnh tedfiald o note isudescribestinc iy Ratent Bloa b9, 979 issued

o Tayb 08" o lobEF 18" o3P o e R e b rhe e
Photogmmtﬁblﬁesse&ﬂmﬁ of Bmlblge:ab a’msuawvﬁhuslnajemtrmm@es a remote

wound nea nt s sfe I
wound @ﬁsgsmgng %H&%ﬁgdoq%qqrp g'n ﬁéh[é&?s ﬁ(ﬂ\r/rﬁ”éa'p LoD e |?nage of
both thBaWbuhd afdtdRrgetplate aeméumngca mnanglesaabscplacent nagr the
in order to transfer th

wound; Reprdingte BendanEatPaBAIoT AR ISHSLbRth far size of fhe wound
and |ts5t)6$|g&'i‘§ F’%@uélb{? M@'ée‘bdré!é‘ ihhdsatsdifferdht dbiquieanied eesults

ouch sensitive surface utilized with
in the three dﬁﬁ@ﬂ%ﬂﬁﬁﬂkfﬁﬁilﬂﬁs af thaavryndheingdReassradles i magi ng

ﬁi:‘ltch@qﬁ tRE PLsP 8}9 H?‘?rﬁ’d %bt%uﬂ@%éﬂ%’rém@ﬁtsa(l\éOltlr%@hsferrlng an
Wra ound a

ps "ar IS ot herw se_not

outlinegtrareopameiune tot @mﬁ@lmnsrd%wc?ﬁl hane suffered 'PrPéth frgm the
smple%ﬁ%q'(f @D?@a?é: 5 %%%ﬁd ‘{Fadlﬁ‘% FbERsH tbttrélﬁgféldth’er\ﬁbﬁﬁé ﬁrﬁa@é to

ve a Wou nmeasur enent sys emt
instrunderitation d;uatbbleofbrlnlraklgg aheammerﬁedsamwstemmeye typically

I|m|ted3ﬁ gﬁ;%ﬁ% shedk Scr %nh\at?lﬂonpt;é} {P\%D@th'ste%sitﬂedéﬂécfégw l&%d with the
instruri&m@ababin édd'itloﬁ omianyasfithe imaging methods previeusly eised do not

work VS S o 258 D 5 NGB, e parate

to the @@Ptdn%yaélgndlo‘imﬁhbgmgﬂf@ncéOceSSI ng conponents of
the system should be straightforward and intuitive to
use by nodestly skilled clinicians. The processing

DiscloS@PoREatigHoul d | i kewi se be capable of providi ng
rTstorical data to allow the user to track chan

dvwoutd therefprie beydesitable fo haye s WeERE MARFHEMST Sygtem that
achievAW'ANLAGR §dals WeEntiBHS a¥8Ve aMiRely; accuracy, discrimination (the

ability to distinguish the wound area from the periwound area), repeatability, non-

invasiveness, simplicity, and cost effectiveness. Those parts of the system that
might come in direct contact with the patient should be aseptic and disposable. The
processing c'omponents of the system should be straightforward and intuitive to use
by modestly skilled clinicians. The processing components should likewise be
capable of providing historical data to allow the user to track changes over fime.
The systems of the present invention take advantage of ever more available
and inexpensive digital imaging tools while at the same time recognizing that the
most accurate discrimination tool is still the eye of the clinician. A first preferred

embodiment of the present invention utilizes a transparent or translucent film
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and i nexpensive digital imging tools while at the
sane tinme recognizing that the nost accurate
wale@ensisshati on tool is still the eye of the cP@niUsioano1112s

A first preferred enbodi nemt of the present invention

utilizes a transparent or translucent filn(containing

the wound trace); a background/tenplate (conprising,

for exanple, a half rigid board with visually

contrasting background and reference surface areas,

such as a white background with a black franme); and a

digital imaging device and digital processor

(conprising for exanple a PDA or other hapdhel
(containimgdireavound trased; a bagkgrouaditampiaieComRIISHg. fﬁ’hsxamp'e a half
rigid bcfgﬂi g? Qﬁﬂgﬂgﬁbﬁﬂaﬁﬁ@ bhBg m%eéﬂ@?éﬁféﬁlﬁdsuﬁﬁélﬂl%%s such

erineter of the wound on a
asa wlmtelbaphgmtmdamtln mbiabla &eme): ancha digitahitnaaingfevieggnd digital

procesggr OE{EPHﬁ'ngﬁgF %{S%ﬂeagsbbﬂ dr gh%f ﬁéﬁﬁhﬁatéﬁ?ﬁpﬁtﬁﬁﬂnth built in or

ne"a Secon owever
attachdblleapae@)Ccy is positioned on a sinple tenplate that

Hheghata sessdatoriufihy bis ST aEs A er IS, ikl Sracing the
penmeiié’rséﬂlﬁb&ﬁlotjh@ oni & sranppavent oe tratvshadbintilnh inlestanbedalready
knownttpzm@stcg %553 I?rhgqhegeelgt H%etatfeg lrgtg%ertw I ﬁ}h om@%g second time

howevBF Ctﬁé&ﬁé?r%dafeﬁésf fepositinddbn d leplélténimatelihahallombbm
he tenpl ate reference features anii raceadd
scalmgjaag|059%nalsrn%ﬁltiprr'@sLn#? FPRGINGIRIBPSSS < L e g tapfigagihy device

of the Q\{ﬁ%ﬁ?éf ﬁrlé?b?éféﬁ%dtéiﬁbﬁélﬁﬁéﬁtdé%Ybébleﬂfbv@&h&aﬁiwés the entire
| ude the steps of inage data threshol di ng,

template vdththe wauad dracereaniguy Bsite-tihe digitaed mage is SHheR Processed
by softﬂn?a[TE v?u%rﬁ}\ tha it thaL{tBﬁ\dh@Q“)PﬂnﬂftRé 'i!é.%ﬁa‘ié réRYERGE fﬁaQGres and

e re erence eatures on the terrp ate) vvoun
the trateame displtiysgertain cesults oy atdisplaysescer) The pEaGasging system of

the préSeSi it 8% S MRSt Brsootadd 48" Biddiohing. contou
ﬁndmg%h.@ére l’iﬁ@lr@(uiedltoedemtlfysth@ msmptme) tsetingiriiie fegiemef interest
(assoqaisauf e Beimice PRV RSl B0 B RGBS e

calcul&tittd B ared; elimigatinggistationdand cﬁé;ﬂaylngdhe masuﬂt with certain

flexible than using a fixed-size touch sensitive pad.
types %Q?ﬁ@?ﬁr@the wound trace in association with the

@*"Q fcta digital @hﬁatdﬁ%théﬁ@%gihgw&tmm lsrrpotslhbrte simplify the
reliable and accurate. The nmet hod of F dt
data inRteTOPSR 2R H15F [heVOHETTEE T Hoses MY Ugf preond tracings
assoc%‘t@&‘%nﬁf %M@ét@n@ Theamagatingmefhdd is ko milvh more flexible

tal 1 magin evice quality and ocessin ower,
than usmaf@l@érﬁlg%ﬁgwms%%t"gﬁrpéﬁ %‘l’ﬁé't'ﬁf‘g?ﬂe Y"ﬂUgﬂg 8GR Br e

association with the template also makes the image processing much more reliable

and accurate. The method of the present invention can further be used to measure
multiple areas of a wound in a given region of tissue. The digital imaging d_evice
quality and processing power requirement of the system of the present invention are
relatively low so the methodology can be embedded into a single simple
microprocessor system. In contrast to the prior art, the present method uses a digital
camera to capture the traced wound contour and then calculates the area by
comparing it with the known size reference template features. There is no second
tracing, and the wound size is only limited to the size of the template used. By
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relatively | ow so the nethodol ogy can be enbedded into
a single sinple mcroprocessor system In contrast to
W0 b@7083565 art, the present method uses a di gi PEI/US2007/011128

canmera to capture the traced wound contour and then

cal cul ates the area by conparing it with the known

size reference tenplate features. There is no second

tracing, and the wound size is only limted to the

size of the tenplate used. Bychangi ng the | ow cost

tenpl ate, the nethod can be used for any wound. The

use of the tenplate with reference features of known

di mensi ons allows the imagi ng process to both scal e
changnighthe lomgsosirtemplatey tine fmethod ivan be Heed fenany wounde The use of

the termpyaterhif Bl s RORNES o hRREPBMBASHAS LROyR RGBT
proces$ f@Bbtigsctigithe ihagei id atcaatdornothes rthalx aopina) tathe surface

240 p| xels or larger, color or black & white); and a
v1ew1ngp@|agg§5, ng unit (preferably a tablet PC or other

Risgcontiqsressifed bﬂﬂﬁiﬂl@@ﬁvbf the paesientjnveationgeansists simply of a

e S LB 6 b A A o clr
or blacﬁ%wﬁﬁﬁt QthPa iﬁébéééiﬁg Wh‘tf’(pFéTérétﬂ? anabtHE rdr @ther

nt descri bed above i ncl udes #\am n iﬁ)f
micropragiessen besed GoBMPUIRE SpEETBNaviRg adeHENSeSyee AEPIAY ereen or

other d?#léx\gggo&gfe sraf r&ﬁ&hbjrgrﬁﬂh%aﬂdgté mputage of

und sit om a p03|t| on generally normal to the
phermeetifoct sasanialed witethe Feeon prefarredigbogimeniciescribed

above mc%?éseﬂg@&eg‘eg s‘?n%l?‘mfgerﬁ% tgglcm s pm%cgécé}ﬁ\’(bﬂgp%ferabiy

n -an data | nput device
outside)stheavaurediand idaptimingl ashglw iagecrf tbgmwm\, sife fione B position

gener gg]o(rhﬂ\g gca H?ane%}ﬁ Ef ’{Ij‘\ {1}& g‘r*] ¢ g’bé%lgﬂf%l @ﬁ&éﬁs then
transfdrfgditto a Itébl"ehBOJlosoﬂwf comp@denhavngd dnspla;asq;rgbheandva:,graphlcal
data u{n,%,rt pgﬁg:gpéﬁ%pg ega Ly%wbggo |58L@éfo ncegﬁé?wélf gfs otug:ﬂ fensitive

panel) diFBIH4BN 108 diSglayd=tebe pbsitlbaea(foabdtrscleh\mb eadlfar gegphical

d d) d h I
data INBL A TGhOrNPIAN nassaatas Vit @ Baon: 1o FoB DRt Y oo

posntnoﬂ%ﬁ'tg‘%)ﬁ flat’\bﬁ '31 Wrifihy |sﬁﬁa@é sTuBﬁ &4 derk( OThedinhage tsyllhen
gr aphi cal atalnEea device) to deflnetheg))% h
displaygtd phéhewsareen sbiheBEand serlrdi(RBlasged omrearsed) to provide the

C“”'C'agﬁY"ﬁH | 5 §§ca}rgﬁe69i%$\?‘?f3{het \DSu M‘G’ URHhaimtsiaf inéh @rabé@fil@éi wound

I'ne an e of the imge (as referenced t
perlmetbethhga styms o8 the @pm(qrmthﬁ@typﬁeq’fographwaéﬂ?ta 'SiPHé device) to

coine 1 ELTLQTEE 30 SURRFE S fEnt b oty o aroa
of the &mmlda&basedmlﬁ itine rgced outllne and the scale of the image (as referenced
to the tag that is included in the field of view). Since the reference tag is designed to
be easily recognizable to the computer the scaling can be very accurate. Defining
the perimeter of the wound, on the other hand, is not so easy for the computer so
this step in the process is left in the hands of the clinician.

in contrast to the prior art, this second embodiment, like the first, utilizes only
a single tfacing step and therefore greatly reduces the chance of introducing errors
into the process. Unlike prior art methods that utilize touch pad technologies, the
embodiment of the present invention described herein is able to beneficially scale
the image of the wound before a trace is made by the clinician.
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the perineter of the wound, on the other hand, is not
so easy for the conputer so this step in the process
w0 2007283555 n t he hands of the clinician. |In coneCEES200D011128
the prior art, this second &nbodi nent, like the first,
utilizes only a single tracing step and therefore
greatly reduces the chance of introducing errors into
the process. Unlike prior art nethods that utilize
touch pad technol ogi es, the enbodi nent of the present
i nvention described herein is able to beneficially
scale the inmage of the wound before a trace is nade by
the clinician.Also in contrast to nuch

{ . offtFle‘grior. i
Also it erntrast e MU of e prigsant thﬁrﬂ?@ qdsPiing RIPRpIEipvention
are snrﬁéﬂe} ﬁ{@m@fofhﬂrgmw ré&ﬁﬂ%rh%ﬁﬁnéﬁd §8€|u§%% wéll as d&ébrocessmg

processing requirements. In addition, nmany
requirenhentsetrhaddition, maaymfitbe methags indhe RSick a9 nghwork well on

woundwgﬁﬁfj {:%41 %Fou‘é\qaag h?fﬁ?gpgaﬁn&f %e%ls‘éﬁ}n%?’sptéié&"&e%‘?\ Wihin a

I'n a single pict
single picttirensaraed - rret hods of the present invention address

st, if not of th roble td
R R P BTy ot o
the prdtﬂéﬁ]%tmﬁﬂnéd HB@v@ﬁvlﬂhﬁheb;ﬁﬁdr mpycmnsm‘ Udttrh&hel)ayﬂsethe present
along with certain new ment s in a
inventignisiis G (e WEFAPHSTRY PHRLER Y Start AT IR CHRE new
elemeﬁf?su @htin af A and hi§hd WAy, Wil Provddesalldf she dvantagels sought

Drawmngs FIG 1 is a perspective view of the entire
after i HRGISEYSIE™i r st enbodi nent of the present invention

shown-in the progressive stages of the nethodol ogy of
the invention. FIG 2 is a perspective view of the
Brief Dgndription\oftiawinds second enbodi ment of the present

'Iﬂ{:ﬁ N4 Ewaé&g}% ké] vi\§ oP HROERR™ ééestéltrﬂﬂeé fifed ér]"\l?odlgwent of the

odol o e | nvention. I's a detail
presemi inventiorashewnds time amg/resswepstages of the mathoedplogy of the
conjunction with the first enbodi nent of the present
invention; enti on showi ng a wound trace and di stinguishing the
VRIG. Qis 4 perspiective visas of dne ehtirensyiderhoia gacomnd embodiment of

tne orbSR R P E SR SR I P28k AL el Flhodiobs of e
inventfoit ured an image of the representative tenplate shown

! FIGF|3% lssa deteu%cf1 vusa\rf]voo ngergrgge\rll\%l‘tllve template utilized in conjunction
with the first embodiment of the present invention showing a wound trace and
distinguishing the various g'eometric measurements made through the imaging
process of the presentinvention. '

FIG. 3B is a detailed view of a PDA type device screen having captured an
image of the representative template shown in FIG. 3A, again showing the wound
trace and the various measurements made and used in the analysis of the wound
area.

FIG. 4 is a “screen shot” view of a representative display generated by the
system of the present invention showing the tracked progress of a healing wound.

FIG. 5 is a detailed view of a second representative template utilized in
conjunction with the first embodiment of the present invention showing a wound

trace involving multiple discrete wound beds.
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trace and the various neasurenents made and used in
the anal ysis of the wound area. FIG 4 is a "screen
W@ bwr/133s52w of a representative di splay gener ap€riuian07/011128

the system of the present imvention show ng the

tracked progress of a healing wound. FIG 5 is a

detailed view of a second representative tenplate

utilized in conjunction with the first enbodi nment of

the present invention show ng a wound trace invol ving

mul tiple discrete wound beds. FIG 6A is a high |evel

flow chart diagram showi ng the initial steps for

i npl enentation of the nmethodol ogy, of . the firs

EitboBArie m high level floveglaant diaara Shawing e '@tilaﬁ stepsifiogh
imple i ‘ ’ F&seTit dvention.
mplermeifSton) bP e HRihodo/BR] USRI Rinb OSMETRE the prsscrita

EiBo6Brismt high leve flavechart dizagrem sbawing the image PEpagsging

I I ! . it : )
steps qf i metBllofaHy of eSO TR nboimdHt dr the piéntifention.
o lFl@odA;ilera hig::'lehel flovesbatt dri]agmm_ i is?nwirfg'the'kﬂlal§t@p§qfogh
. evel. char i agr a n
mpterigntghon 7 IhS hedh B8 B0 Skl BBy B prl s
inventi8Abodi ment of the present invention. Best Mde for
Carryi the | nvention_Reference.is first

%‘ ng Qut made t o,
Fil@. 7B isar highdevekfloy sbartsingrans ShoMing i Image processing
steps &ﬂﬂg%sfﬁdp%gl dbf #1 dddMdpidierred Erepddimdmef the present

prererre I ment for inplenenting the nethodol ogy
invention. t he i nvention. In general the systeminvolves the

use of a transparent or translucent film positioned on

the patient over the wound site onto which an outline
Best Mades fordarrii € r is made with a permanent

felt ti e t [ dke. [ . I .
54 R g 165 | B £ phsRdath Sty specin
compdresits reqeiced within thet sysjemoof therfistpeeferradembediatent for
. the.preferr nbodi pent . ri.s j
plri S SR SORBY TR PR 5P ol e Rt s e
use oﬂé‘gégsﬁéﬁerfl d@ftmawgmn_ﬁm dmsitgigfd?gm itlge;ejpatiemirm[a{stbe wound site
an igital caner evice (a E itted, with a _caner .
onto wieh andpiiias TRgec sRE NSRS Pometels Iids it § BRETERNt fet i
pen olhealle. YThiEtRaRpHras sraranéncent Rl boamy the Woenddrdaeds then
identifies and quantifies the wound trace an

d,th .
positionad- o Adiestpnguiaktemplate trame, ¥l In e PHRlPTEd embodiment
compriH<LH Vi Background surrounded by a wide black band (frame). A clinician

then uses a preprogrammed handheld digital processor and digital camera device (a
PDA fitted with a camera, for example) to capture an image of the film/template
assembly. Processing software programmed in the device identifies and quantifies
the wound trace and the surrounding frame (as a reference) in order to calculate a
wound area. This first method finds particular application in conjunction with wounds
that extend over a larger, non-planar portion of the body, such as might be found
with arm or leg wounds.

In referring to FIG. 1, all of the components of the system of the present
invention are discloéed, as well as the progressive use of each of the components in
carrying out the methodology of the present invention. In FIG. 1, patient 10 bearing
wound 12 is shown with transparent/translucent film 14 carefully placed over wound
12 in order to establish a wound trace. The caregiver/clinician utilizes a felt tip pen
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wound area. This first nmethod finds particul ar
application in conjunction with wounds that extend
W@2@r/13855ar ger, non-pl anar portion of the bodyPCEHUSINOABI1128
m ght be found with armor 1beg wounds. In referring to
FIG 1, all of the conmponents of the system of the
present invention are disclosed, as well as the
progressi ve use of each of the conponents in carrying
out the nethodol ogy of the present invention. In FIG
1, patient 10 bearing wound 12 is shown wth
transparent/translucent film 14 carefully placed
overwound 12 in order to establish a und race.

16 or otharegfitin markingcdevicet tolgently tiageap qut ﬁ‘epeh wpug ﬁ’é‘r
transpeﬁgmltréhagﬂéﬁﬁ iIRY 14Whi rets%ItE %Wdﬁﬁd t’l‘éé‘e QB bTéI \/?1 !p@ﬁm@ﬁently

transbar ent/transl ucent fil

(or semiquarrianentlyyixed mrmmebdirﬂgﬁp@eﬂhﬂéhﬂ#y (or
TS T4 5 D St e
side placid againgt Heewalnhy. SA gariety afriranspasest, -@Wﬁﬁe@b [l

vanstu355 et B B S AP Sl RSBt i
maintaM&an flkRotk f2de mﬁérslﬁ?t in aen@rvlﬁhiwdumrkungl ddent It has been
intains an interior ce the s

found gkt wRraneEaS reditedPisas Derimefisfng bibkading

assocné\@w\ﬂﬁh ! Ry@P IoR SiltEFEBER Qthat 5 Bt &nd peaiememtthemmnd bed)
acaln? associated with the le\ﬂgh {3 elaj the

providgs asuital a:%ter'bﬁ]ﬂapﬁa%r@@ﬂtrﬁnﬁh@ 8hee E@} o feg 25

tracmgSrH?Hﬂm\e bébl@a%ﬁ@'?iﬂ@éfﬁf‘EééléatHé'fH{%%arﬁhﬁﬁfenal between an

er|a1 traci ng{ne ium_ This packa%
opaquémltxaaﬂslqcmaheet aedfa trarsparenhfimat dhedntesior faess @ thede

L t
sheetsfig phegprek ApHle §find pEtkadis BokhBIHILRTS picdly
accomplisiied bypulling tHeetvwskagls aparb pﬁn@@d\MnmhdlaéeWmO@enn%ﬂmQ, .
LLish b NN t 0 . .
e T
as the yHédial frafting die wound c?dt&neyst em of t he pr esent
i_nvention as t or .trac A
Tt B R T
addnthaﬁf/Qfera?@oﬁf@ﬁﬂtlgﬁﬁﬁeﬁﬁﬁ’caﬂmﬂi 'hfcﬂﬁiﬁtigh h@ﬂ'rerspﬁstloned on and
tient |dent|f|cat|o |nfor r}s Wﬁ lﬁﬂﬁ ciloheds stem.
fixed th paskBORI 20 ¢ HrORERABAITAEE B OHABASE Y e sy
Backbbswbégerﬁémbmp%&eb iazRgidior Haerigidseard vﬁmhhﬂm glogﬁy

.genera rises arigid or half-rl gi d boat th
surface(horge ygram%gg of & e tmg ¢olgrd rﬁcglptra ing color frAme 22

o o) 0 o 1 ot i e
associted ab eaclosing: rasatiasng poundary for backboard 20. In the preferred
embodiment, backboard 20 may be a non-glossy white or ||ght color for example,
and frame 22 may simply be a printed or painted black or dark color ink border that is
also non-glossy. A physically separate frame of a contrasting color, into which the
film is inserted, may also be used.

Once transparent/translucent film 14 is fixed to backboard 20, the assembly is
placed in a convenient imaging position that provides a suitable presentation of the
assembly to a digital camera connected with PDA device 24. A digital image 28 is
created by the digital camera associated with PDA device 24 of the assembly of

transparent/transiucent film 14 and backboard 20. This digital image 28 is preferably
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associ ated or enclosing, contrasting boundary for
backboard 20. In the preferred enbodi nent, backboard
wQ@onag3sbe a non-gl ossy white or |ight col or fPCT/US2007/011128
exanpl e, and frame 22 may d9inply be a printed or
pai nted bl ack or dark color ink border that is also
non- gl ossy. A physically separate frane of a
contrasting color, into which the filmis inserted,
may al so be used. Once transparent/translucent film 14
is fixed to backboard 20, the assenbly is placed in a
conveni ent imagi ng position that provides a suitable
presentation of the assenbly to a digital
viewed cnmthaclt’% deviee 2BAndbeiRreceSs ofac@mtglrmsﬁh? ﬁﬁémgge ig order to
assuie § g@&gf’eﬁ%{m%agﬁg'tﬂé r%f:P{FE{;é‘ 18S5F bt Wd imtdi¥ border of

asse transparent/transl ucent
frame 42.| @nté arndpbmri{iwalmage is Tapturadgpraseskinggrofhwanesoperable

within th rp%[g%ﬁr g?rh%sssél: ét{% i P 'd%@ ﬁ“ZA Qnﬁ el raf?ﬁﬁ‘&@antlf ies

Image 1n O rtoa sure

the imaRNRaEL 1 nelmea oélutarfermmbmﬁmalgrlm me;thoqi%ﬁ@tprpﬁ@ssmg
I nterj]or

N L

with reEbééﬂBrﬂGﬁSGﬂ 85613 O tAkgshevérrdd Bhfbatiiment, tRé ralmd)ymeessor
antifies the imge.data to rg&urn a v | ue f

systeny n%P%é\Jﬁ@wge 24 shaidd ber¢appble of handling modes ﬁé“‘?%tﬁé’f digital
image gg{?aga the %Egéﬁhféd“ﬁr&iééfr@rétﬁ]u%éﬁt@ déssfibedaklow. Such

etal l wwth respect to FIGS. 6A g&
processing requfirements @fe sainineat in mﬂyrwaﬁéﬁﬁ&é‘éﬁ% y éleéi;bﬁbﬁta"dafd

I
nanan R 8 G R s BORTERN o Il bty devios
Referamieng nromq macbamnFKB d@ fwrra dedctirtianof @y afternate Pfefe"ed

r oc I
embodfsiaf B 1 plaArt FEATGR, TR BIGRR epbdristit i
emboaneﬁ\%%rit atikzds Elamglana%mTﬁangmmmrmMﬂchantglrlag\nfdbg wound

ef erence is now nade to |
wace 1 Qoo et RSP GBS, T i8S LBl et o
carwldd‘aw?utdti !ﬁlﬁlcgg ?’ I’;é éﬁétemrbbtﬂieﬁqrnact Pl;efemed ednbodiment of
the pwwtda\tﬁrmqrh@owstﬁr?éﬂw& it it 'mﬁgﬁ‘gdﬁj%ﬁf’%? d.?%lt?i%gme’a) a
proceé%?r‘?% ERtiSiEhS¥SH eablet PE 8i biRirPhiefop r@cé@sdr’ftﬁaée@eémputer system

arrying out the wound trace, Fgéstem of

havmgsedgudwpeesiétveehomﬁal'mﬁﬁltleﬂapl?ed|b‘=‘r EROaS AN attemate
methoﬁ%?'irgtﬁhﬁé gPéph.e&l iRfdthitition); Al StAudqul 6thdrausér sharibulable

rocessing unit Such as a tablet PC or
dewce:)tfbed lractmg)m%@gélﬁwbﬁ slate omilieHisRIRY SRe9Aving a

JBHaG, 2 GRicht Ip Sein b A 2R Sriol B, fonc SpbTupriately to
have wnimd @ imaged by digitat imaging(devies Har f@rem?qgjgapﬁ placed
adjacent (but preferably outside) the perimeter of wound 12 and is thereby also
captured within a digital image 44 of the wound site taken by digital imaging device
42 from a position generally normal to the plane of the wound 12. The digital image
44 thus captured is then transferred to tablet PC 46 or other computer having a
touch sensitive display screen 48 (preferably a display that can lay flat on a writing
surface such as a desk). Transfer of digital image 44 over communication link 45 to
tablet PC 46 may be by any of a number of different data communication protocols
such as hardwire serial communication (USB for example) or wireless
communication (such as IR or RF based protocols).
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device) for directing the acquisition of data on the
di splay screen. In FIG 2, patient 10 bearing wound 12
WO 200388885 posi ti oned appropriately to have woupdr/tig2007/011128

i mged by digital imaging device 42. Reference tag 32

is placed adjacent (but preferably outside) the

perinmeter of wound 12 and is thereby al so captured

within a digital imge 44 of the wound site taken by

digital imaging device 42 froma position generally

normal to the plane of the wound 12. The digital inmage

44 thus captured is then transferred to tablet PC 46

or other conputer having a touch sensitive displ

ImageA448 reerived inteIRFOGESHAY| soResAPEythiN teblst PG 46
arid s JIeploY g I E Lo 8 (P TE PO e rARAr iy be
scaled (enjatgeder eeduasd) fo pronide the cliniciasr with amaecurate and clear view

of the VgCglﬂ[Fﬁj ﬁ?g ﬁéﬁ&&@%@%&%‘tiﬁﬁ Y5 ﬁw@ﬁngpéqmlhlﬁ ingfédalihg and contrast

on ( _ r-exanple) of wireless _
effects eoayTbeiczatied out bydhe adinicRirothrefigh dgectiqn deysob4 displayed on

N i ved int. | . ble. . -
display, 48 i pORLBPHGH MU HET et I RIS phRRdt Which te
descriddieintrabre el bdlbw, istagerdvitecthengliniciadiwith the best vew of the

. | d d d),, tp. id LAk Cl ith
wound 3 &ifEt & beTimEiRE dce: tbal oot ol SR 0 e | "

The diinfcian #en P@cé@ fhéb WRYB p_lim’(ijmé'te:TngZSWtaEiawgtlwa on the
contrast effects may be carr, t he, cl.i ni.cian -
screent4f bugaiing ot Fuient R e weiing; &) Asmdln mFtprs Prgsaphioal data
input nm]lg% rl‘.{%?dgg S;ig%%%of ROuUEA-scféén @ﬁép}é*. S0 ftWare withis &% system

ed in nore detail below, is to E_rovi de
receivashthis date fomnthe touchiserern andiesiablishesdhgagaipd dimensions of

the tragé%lgéé{dgﬂg -% %tﬁ hﬁthb&@ﬁ@s&fi\ﬂéd beld¢.C tHhalttadProvides the hard

I'nician then traces the wound _
data that theprecessdrmayuse $o ghlosilio the weind sresewithgut ielying on the

def i t.h tent of .
procesgfar I&? g}ﬁheceg%éﬁ%?‘é rgﬂﬁ{ﬁﬁgéﬁy’é‘ g'gjeﬁ?ee d@%ﬁﬁég 3@% Wlmeter..
This jud@Hidhtsteg It Brthe)clinfEkn Wahe ref¢rencettag 32yan the other hand is

et 1 b B AL 54 Bihgso o e

purpoE6PAEL ALY defismimingome state of tedinageWwWilfhthd datzeassociated

) provi des the hard daga;a%.t hat t ge Aor ocessor gar¥ uﬁ*nemttgblet PC 46
with thezrace and the&STRIBATP L39S HBGPPEFSIASYSI T LT
may tr%’&&é\éﬁ@‘te e BRkE of 81 WbORE ankiDIpdirnig td tiee tliniciahiorethe display.
) efining the wound perimeter. Thjs ',udgmog%]sh'\eﬁg ls . |

IReference irenewimade InFIGnd fer _@rdé‘r%fbpf' g 033 e funensiona
im: ire! o prdient friventibh if ¥8é GRftbreferkl eaBodiment and the
Image, eégﬁjérr?p?g\\gfﬂe. ?.o t E‘e_ I mage Pr ocesfs,oﬁb for the purpose. of
variouaruantetbrs Withiortherimagetthat aeantilizsrd inHbeipragessing o the data.
FIG. 3tAh§hc§{ﬂ§ 3 @Bﬁ:%ﬂrﬁé&g as acquired by the system, including an image of the
frame 22 positioned on backboard 20. Wound trace 18 is shown fully contained
within the area defined by frame 22.

Wound trace 18 encloses an area AW that is the objective measurement of
the system of the present invention. In order to obtain this measurement AW the
data associated with the image must be quantified in a manner that allows
integration of the data and establishment of the area under (within) the curves
associated with the wound trace. Various algorithms are known in the art for

determining the area within a closed curve whose perimeter is established by known
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with the trace and the reference tag i mage, the
processor systemw thin tablet PC 46 may then

w@adocns&se the area of the wound and report itP€DUSINE7/011128
clinician on the display. BReference is now made to
FIG 3A for a description of the two di nensional inage
acquired by the present invention in the first
preferred enbodi nent and the various paranmeters within
the image that are utilized in the processing of the
data. FIG 3A shows a typical inmage as acquired by the
system including an i nage of the.franme 22 positi oned
on backboard 20. Wund trace 18 is

data paints withiscs WaiieSe iRk, 4p Hhis dapf e BIoTIAlRD pedessamytp cany out
these éJI&?IStI&ﬁs W?:EJI ﬁﬁﬂué‘é‘ e G%AWWH% of thd HIdOMECIhi¢ is of course

measur enent e systen1o t he present |nvent|on In
the widthadithe oeg:bnaifnntemest withis the fempe. Mlsprecassary for such-

calcul ﬁ‘%élf ?IP?,? gfeﬂﬁt%fttﬁg ﬁb[gggr d'WﬁlEhhiﬁiet ist g défitkd By #he dimensions

'ows~in tion o ta and
of the BairD In ehehdasef these tvedimenkiong weshcinjed withdhe feagne are

ted th t nd t
B A e e
woundckér%‘&e%éﬂ@lhlét@ﬁi MAhaBe rﬁﬁhhaﬁttleé plrﬁcmij affcxbarsheg duf more complex
nowndat a poi nts within itized fie
caloulaiin ol EpAI PRANER U BEEPI 6 s (S iasts o ik fraaing
proceé‘saiLs‘}Hééé'u‘H?‘\%cé@é'é@ \netHedavérae, meeaciubl Bizdtdf thé vwdund trace in
W, whi I's of coursethevvldth Oftpug gh& ¢ ¢
the lmegeumtmmpqﬂam.thamm reladive size wifhfeseschio hPJpo gl Interes
establfsﬂ%ﬁ%f& bﬁ wiadg@,ght of the field, HT, which

ew'se i1 s eflned t he di mensi ons of the frame,
ézsthblishiag thé esgiones nmaﬁewsewtlaﬂt setahlishesia quﬁlé'ate field

within Irvﬁﬁgts v@u%d‘f?gw 181s ?%EH%I 3l ﬁ'ﬁ SE&SHiRE fidi®mdedherEore be

€rence di nensi ons or t e actual wound area
analyzetl asicatrptisingicuivies imamX+Y cobedipatedeameonitie gmifiimgm X value,

t | |

X0 extanging ja TarReaT ohuptir kP Pingrtngl Ml AR 1Bhits BfHeCclosed

wound ﬁatﬁﬁ%w@ ﬂgﬁfﬁ%@” yertioal atihienumsr(Y9) ahhlanaxmmnss(T{Na can be
of e woun rac I N ess or

identifacsand eaiak)Ensr A i Do U RE ity g, S5 sl QypShed PAIS for

each b flLATHerastiaiiddiehgbimy ol RNGurea of e aslirdltrace. Once again,
Establ ishing the region of . interest essenti al

technigsiegtassoriaicd Witbetidertiying Ros AN 2 %W@H”\%wﬁr?ucwrd'“ate

systefn' %rﬁ@gﬂa%nBQEbEé%ﬁﬁs td bieterffiAe Ainaiea Witkindtheryurve, are .
therefore be anal yzed as conprising curves in an X-Y
knowr(cm)thﬁ adte frame with a mni num X val ue, XCextendi ng

o T e e gl device 24
as dem:mbemabo(/e’@) canjynetien withstheviipt peafered embodiment of the present
invention. In this view, which may be either during or after image capture, the
template 20 with frame 22 is seen positioned at an obvious angle for emphasizing
the capabilities of the system and method herein. Although the clinician may
preferably hold the digital imaging device (the PDA device) in a position generally
normal to the plane of the template 20 this positioning is not critical. As long as the
entire interior edge of the frame 22 is captured in the image the process can
determine the‘ actual wound area.

In the view shown on the PDA device 24, wound trace 18 encloses an area Al
that is the scaled measurement of the true wound area. In order to obtain the actual
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identified and established prior to digitally

i dentifying coordinate ordered pairs for each of a
woenones3sed sel ected points on the curve of theP@DUSIHOT7/011128

trace. Once again, techni gues associated with both

identifying points on a curve within a coordinate

system and integrating those points to determ ne an

area within the curve, are . . known in the art. FIG,

3B provides a view of inmage 28 as m ght be presented

on PDA device 24 as described above in conjunction

with the first preferred enbodi ment of the present

invention. In this view, which may be either during g{
value AWM, éne datayasengiatedeayith Hee ireage awstm gralgdin beth %zamg

dlmenﬁﬁﬁg IRQEE +£{éﬁ%é‘Bgﬁ€ﬂ&B\4'Mﬁ WHiZ! %fo‘PE:oﬁm iFhdle width of

capabl es O e syst em an met hod her ei n.
the regkbn bbirdéreshwithin thecframen2?. ldkewiseaihg imape heightnfdhe field, HIT,

i L% S5HA54 B8 RN oD% B nepencrty
compap&d td VI algi T m@bstabllshdhb scating dagtoss int mcrepf thestwo - - :
t f f 22 t
amonsthS s 5485 A Erd A LS o BO°
represéﬁﬁng HeRWDlRdtrade 18¢o Bﬁﬁwde\aweréié valmmfbrtthemma?& X values,
ses an area asur enen

Xio angﬁgl\{ pg@g\,gbgmprgpggaﬁtm{%p Bs%tg e trace curve, anfd Y10 and
YIN. @ﬁééJ agg Muéé@sé@éuatéﬁﬁfﬁﬁIbﬂtﬁqhefnttfifingfpbmt@&gea curve

in both X and i "ensi

within aamrdnﬁée §v$t§m;aeﬁ itegrating m?suesinFtsc‘gPF?%t@"{‘H@ anggea within
the cuWektal?e %ho elnrtﬁg 'a‘i’f‘ 'ﬁf\e s%%%’oeééﬁ?‘%ﬁé‘tﬂé FJ%IIt_IE_hﬂHS!ca%tlon may

then bbldismayed |0$I thefFi’laAcﬁe:WCQ Ré ininwenericst o, lpﬁgb\ef:é(prg)rgxamp|e
2@% %ﬁics’?} t?ﬁ ?RSP&' rc&%qfo‘?g érﬂ*na\pﬁ:-'e—n?é}qﬁ e The sttems

e sca |ng actors 1 n eac
(describamabmm)sandT metieodalapiesy(desctibed wammlda’ialbpplq\l@dbfttbe present

coord tes r resen
inventiol sg e naLERTBS A e FBP=Pre e B ythBd il iately.
below aWHilXbbhérsi shduldBeapparent @ thbsmsﬂdleralfmtthe art.osed
wound trace curve, and YIO and YIN. Once again,

techni ques associated with both identifying points on

PrNidifg MistoribaPIintaghg MisprRysyst em and i ntegrating
those points to determ ne an area within t

dneadmmtq praviding informationon the ¢hangesip t Fﬁ@%soYueie value of
the w&dﬁT‘dJHe%PZag Aksfidd Mh'WMuﬁB %tbauéiﬂé,phemm@nzudi@c@aéd

In nunmerical form in table 30 for exanple
below) it waeuld e’ possilplecanchdesisablerin soms cijeimstances to actually provide

an ovgpélﬁorbg%ﬁﬁgﬁﬁaﬁlﬁa&%?ﬁ%% ﬁ?ﬁ)r{ ng?i&gg?gﬁ %9}58)& but prewous

tracespaseiated with the particular wound for a specific patient. In FIG 4 these
historical wound traces are shown in dashed or broken outline form in a manner that
would not only allow the caregiver to identify the rate at which healing is occurring, .
but also identify certain areas of the wound that may be healing faster than others.
Additional data storage in the processor system of the present invention is all that is

required to carry out this enhancement.

Discrimination of Wound Healing Zones
In the step of tracing the wound on the patient or on the screen image of the
wound as described above, the caregiver or technician will typically outline what is
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i nvention could be made. Sone of these enhancenents
are outlined i medi ately bel ow, while others should be
w@ppanssssto those skilled in the art. Provi di PQI/US2007/011128

Hi storical Imaging D splay1sn addition to providing

i nformati on on the changes in the absol ute val ue of

the wound area, (as described with wound data displ ay

40 in FIG 4 discussed below) it would be possible and
desirable in sonme circunstances to actually provide an
overlaid display that incorporates not only the

current wound trace, but previous traces associ ated

with the particular wound for a specific Patient. In
most easity identifinblscas tha beurdarygithe vvmamasnaan@ ydhatking where

traumaggég e% cﬁér&%&é’&ﬂgﬁe Q' Hdeig s{aﬁfléno'r trficht Pf&i’ slhhalfssl’i@‘dindthe

car egi ver the rate at
patlentV\ﬁIi' hobe [skillednig the astwilk nelcnganbuhOa'Mey@r,i txh\ahthery areraftegm

as of t und .t hat eal e

discerritie rohes et neria i 2 APt fudtld sl 328 using the
transp&ehtBransiuddmt filh efendarkfgR i mbl p)EEh elbméd\tstdfahelﬁsst embodiment of

req U|redto carry oﬁithls ncerT(EM |mnatd|on
the presenNRNtGBAT tHg tods scTeen i POy 5 38500
embodifABRE dB8cHibEd NBkdrAplesast éiﬁ:hté’réaSQhﬂﬁﬁ\dymef intereBeover time in

wound as descri bed above, the care |v§(la @ chnl ci an

I

discerning the ppgeassyindie nealingohe Werpd indy B qutPL Bpuphery
of the @BuBBQ?R%V&ng dtlgfloh %Fé%f rdRiIBRiNg EP@Jnd tH@w&Sﬂﬁcﬂ Periphery

I zed I Ssue rreets stabl e
associatedi withpntagt skinntlaaugs ae asaatch dnipat Q@tﬁlu'atfﬂfb@é‘t gmlq:ql%defnes

the petlﬁtflée%? éa%[éntvﬂf t{])? SRR ety aﬁg‘grﬁy ust ﬂﬁ'f@m%@ |Rtetr|or of

scernabl'e zones of n a wound
the wounghwheérdin fluids inaytaontiode deiexgde rlng the healing process.

R RRAUABHHT B oLE b ARt i e
techn|$|ﬁnwth@ngmré bgo\n@en;:ﬂmdaeama plistihagf différantitracesi pach
e n n r
corrsebSui b LI 6L, Pl e RTRL R ApeCliller g e

closed! &fvBE K198 be thet difolis 2bhatsOdefinedbye émell isteriof trace
the outer periphery of the wound towards |ts i nte

associafpchith 1P WekbrT W SIseRTVRE SHERIG s esipus Zone would

|dent|fg?ﬁé7 lighEgratuldtion ok oﬁl!iélﬁ’db SElUfterfdt SiEat AMd itd ektetior
ranul ation that typi cal i nes the_peripheral

extenteXypicallythe ﬁétemr%t&ntﬁltge EL Qrafwlatgpfhzw Wieulld, prayide the
overall Ho Hgaréﬂ"o? T (Ng‘?fn 4 é"ﬁ’\‘#ﬂ% Wﬂ&éﬁr‘x@d bl whére ch‘" ic zones of

to exu uri n heal I Ng pProcess.
heaungdeﬁmauy, cafdusih isace, @@@n@ratn katb tb@ﬁe@gow Zana tm@ mm two

initial @%X aqfcm E?IIKQ ‘?raE?g h&ﬁg%;é RFibBYAL HEE'oF r&ﬁé’%ﬁﬁ& labbfit the wound

ur al erent traces,
itself. Each of these areas could provide the healthcare provnder relevant information

about the healing process, and as a result provide gwdance in the development of
additional or continued regimens of treatment. While the above example illustrates
one way in which multiple trace areas may be utilized, it is expected that the
caregivefs will determine their own particiJIar scheme to best utilize this multi-area
calculation capability. It would of course be important that each of these traces be
closed curves in order for the digital image processor to accurately identify the area
within any one of these curves.

Reference is nhow made again to FIG. 4 for a detailed description of the
manner in which both calculated data and historical data may be displayed on a
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corresponding to specific areas of interest. For
exanple, the nost interior of the closed curves would

wheoorhsssser ous zone as defined by a small inteP@DUS2007/011128
trace associated with the wound. Two cl osed curves
surroundi ng the serous zone would identify the initia
granul ation zone or band by its interior extent and
its exterior extent. Typically the exterior extent of
the initial granul ation zone would provide the overal
boundary for the wound trace that is undefined by nore
specific zones of healing. Finally, a fourth trace
exterior to both the serous zone trace and the

compulaniscresn farafewing and 26AlsiS b &e heg FeprE s Ao the
techmc?ir?ﬁﬂ@? PF&%@@ L%Wgy ahRst oit e Wﬁ@feltréé |é‘mbc§§iﬁ{erﬂé of the

eas co provi de the heal thcare provide
present lventian. iimthe ﬁsﬁtl meébglﬂat@ meahba|stergdaiad 856:',39’5% ogghe

I
PR iy MLl o R B, b SBRE, Mol Y845 01BRY bz anc
vuewnng h8uab mrfhoaﬂaagphay |o|clcusthfaugls apyeofitag vaniowsivdred and wnreless
commqugﬁ:tl | & &é&@g %é?&?sﬁfopg U idevrRd: ar‘|c§ rﬂa%ﬁéﬂfd%t IREermet

determne the
based l@@ﬁimmb{bat'oﬁpi‘@mieotso best utilize this rrul ti-area

calcul ati pablllt. It _wou
|"h§%t§ %( s&{gﬁn%o{ We%rgsFch‘gg"tﬁgl é%osegplagr:s\ﬂesl) ata
dlsplay 94 o 66M fn@édtd?ﬁndnlgldf&irounmﬂac@Utteqﬂays 36, patiaciinfaatipn
dentify the area W thin (ﬂgmone 0

display &8 cnd WounS SRIR RIS JRI8Y ACWWRURG fra lvalay 88 fs simPly
s TR B ol i W Qo e
processesadihe presenfvinvention) Ratia mferrﬂyt'% Srlay BB qs pEdvIaed simply
for thegﬁﬁébggé P?[%n?ma%nﬁe&hai %’irfb"n}or@ W%Unardﬁﬁ%ﬂdﬂﬁebbhage data

ferre odi nents of the present
acqu1redlv édthioagh shmwmwnthm the ﬁgame Wh@adjma&snﬁgat%“eﬂﬁdhed irst

preferrlersi| gﬁbgé%‘%n ﬁ?gd}gssys f#(‘}r? tbgfbg%[glg rfeé‘ﬁ‘ﬁfezlé’Sescnbed in

orage and

FIG. 4\ar§\lémlly&|uﬁhcapleomcﬂmgi|sm9y@(fdMa abauingt wiihthefseaead
var i ogs Wi red and wi rel ess comuni cati on protocols

prefergeg @MPPARAY or such devices and may include I nternet

hAgaAd wmwmmay 4omay q‘zir@ﬁaémot lonlyFiHe d4dta asSopmtedlwnh the

screen shot is presented vvlﬁ?Hln dat a di Sﬁl&lae%/ Dfa(tiat
currendirgppaestablisbegtan i1 S8PIR kit MaY SFORSR higipgcal ddta

! ngRHdrRjds ihthe@ ChRFAQ8r 6f §id WisuRS oveRdme Buth
smtab% '@él? ﬁ’}e‘rmtl orﬁﬁtﬁsspl ay 40. Wund trace, displ a%a% IS
mform@itlnplrva)a fpeexamnle,nnswder?ewwg\ﬂt%reauEr%@'é %@5"@% inigial
measﬁ%ﬁ‘iéjﬁtQBF Q Arfi@ghLp Bgﬂ@r‘(’ﬂ &%Fa'd&rﬁﬂ%t@ﬁ%@&?%ﬂsegbém wound
esent ention. Patient information display 3

area rpeawremenis mpge on a periodic basis. In such a case, not only would the
absolute value of the wound area be provided in this display, but percentage
changes of this wound area may also be provided to allow the caregiver to more
quickly discern the rate of healing that is occurring. '

Reference is now made to FIG. 5 for a brjef descrjption of an alternate
template usable in conjunction with the system of the present invention that
comprises more than a single wound area. In this view, wound areas 19a, 19b, and
19¢ are shown as may be typical for many patients. The system and methodology of
the present invention are entirely capable of identifying and.dealing with multiple

wound traces in the same manner. As the steps described above (and in more detail
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for the purposes of identifying and catal oging the
wound data and the i nage data acquired. Although shown
wowaohitsesshe frame typically associated with t heCHUS®D7/011128

preferred enbodi nent of the7present invention, the

di splay features described in FIG 4 are equally

applicable to the display of data acquired with the

second preferred enbodi nent. Wund data di splay 40 may

provide not only the data associated with the current

i mage established on the display, but may al so provide

hi storical data suitable for identifying changes in

the character of the wound over tine. Such information
below) indigatef, @ftes harptep of identiingaviegian af iaterest whhins® d@mag is
carried cﬁﬁ ﬂ'{@ei\bﬂ}ld@%éﬁlgcfﬁ ke lddta % Rférntti't”égl ®hiskRbp ?S&eﬁ“?go% FIG.

e hrstory sequent wound area measurenents
6B and sm;bemz] iraFfar 7B dietowhsiay. be repeateddfor asy of agiumhey of different

wounes (R 0 edl R BT bt i

limitatiombaahisgyroekss ihthepestabtishintat ef hovourtkiraae agthie the boundaries

o tre e M S L B b5 B 8o i e et

(in the cH&6 ©f ki firs méfem;cﬁé)isténﬁtcﬂ wittiinltae dieldsebihe inmge (in the

secondt SralbABg ortd Tt et DBl 5B s o

a coorduH!a%Nsyé'e@Hﬂié Ikedase éﬁ’ﬁply@h'latwﬁd)f PR6grsseirifooh Gse BRysed curve
g%cal for many patients. The system and ,
to the “%t'ﬂé P@W'%fo"t?lré’cﬁ 8sent invention are entirely

Tﬁ%ﬂﬁé{%o&f of tﬂsrﬁrééamavéﬁﬂoﬁ ﬁﬂldv&‘ erovh e preréirabie

traces in same manner. As the steps describe
embOdlmE'tSad?%deQdinrﬂﬁt@" abopye| Earmlspﬁaw@at@ themethodgof the first

preferreﬁteerﬂbc%lrﬁéjrﬂrgf'tlfle\!' P%é’]’ltrlﬁgé%d?fretf}éﬁ&@% ndiviihBedo FIGS. 6A

Is carri ed wound trace data
and 6B.i Theske fibivchar. didpissns sbpw(iBessieps @ssacibted witB anmidhg:(FIG.

6A) and iageripp (511 SPEHE Wl 4el SR8 G- GGt fle i

processl df%"liduf rireflawrduniditrabe sufiient fof digitat pesdessiitg lovEge acquisition
on on, t e establishnent

methodgioByd 40 attadpt e TR inste: BE caredier FEEsyly Mspect

the wouR8sHd Sidskeah laapgfdswatbnaﬁﬁo|@t% $ieé &b e,aogr MicaRGUNd. At Step
defi ni ng the tenplate (in the case of the first

104, theparegives Plases %ﬁﬁanﬁpamtﬁraﬂw@qt TUnevsr theveundared n

suffi meﬁttis cosePa mﬂftﬁfcﬁéé&%n&)’&t&?%erﬂ_ h&t Bt} $96, Ak caregiver or
itizing and establ | Sh\é‘%% these curves on a

techmc'aagh@ln traces & weeRd iaytingwiihsafall PppgnLmiie er of
transpar%.‘[irﬁﬂ ﬁ?l%ﬁjd%t FilrATh @Rafhep BthtPiacss 48 liftlRepradsiird Bnthe wound

t1on process. ]
surface as possible. The technician/caregiver then removes the film from the wound
at Step 108 and positions the transparent/translucent film on the template backboard
in a manner suitable for processing. In the preferred embodiment, the template

backboard comprises a non-reflective white surface on a semi-rigid rectangular

- panel that is surrounded on its perimeter with a black, non-reflective frame as

discussed above. Other colors and geometric shapes may be utilized for the
background of the panel and the reference areas thereon.

Various mechanisms for adhering or fixing the transparent/transiucent fi Im to
the backboard are contemplated. In a simplest of embodiments, the film may be
taped at some part of its edge to the perimeter of the backboard in a manner that
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The nethods of the present invention follow fromthe

preferred system enbodi nents described in detail
wW@bwva33sFor a di scussion of the nethods of therP€¢T/DS1007/011128

preferred enbodi nent of thespresent invention,

reference is now nade to FIGS. 6A and 6B. These

fl owchart diagranms show the steps associated with

acquiring (FIG 6A) and processing (FIG 6B) the wound

trace data. FIG 6A shows the initial process of

acquiring a wound trace sufficient for digital

processing. |mage acquisition nmethodology 100 is

RPREIEICE Rt R YN TR R OT T
More’ coﬁ'\&l@xtrﬁe%\ﬂ@ roftd?ﬁa(lﬂg el §i Irﬁtto #he batRboalid€ofldivdiudé the use of

['aces a transparent/translucent filmover the wound
a rigid ou&e&amﬁ thaiureay begpasianedeyerbafimser the kackpoard (such as

with a p ‘Pur}‘éeﬁé'rneé\tln% ou\tk%ﬁ t@@bj%@ﬁ@? 'ﬁ’ 5] s@rﬁpl? ‘i‘)‘i@\.ﬂérﬁ'tﬁé mé\Rment

races a woun pen on the
of the wonad draaeewith respettie dhe flﬁmemrwdeﬁﬁmtbe haekboprddudng the
| e pressure on the wound surface as possible.
"namng$ﬁokké%hnlC|an/careg|ver then renoves the filmfrom
Aui&tepnmm the telthayiciad positibnsdabiet PRAsdeviee (with its digital camera)

o com S R e BTy R A B e e
frame. ?Vbl@dll?ﬂﬂé digita¢ chereph atnezmnkb@sybtenmf thegsreaent invention

on-reflective white surface gn a sem - .
would pfRde AR IMIPCHIAE MeRiRg iewdar ba RiEeeh Y 11k PR firdee) that
would aWbMthé tBtAskian QI Stepf 1 fz:td ¥enfirhi e pﬁ:rﬁhr&ﬁé&ﬁ%@ﬂl thbpastter
O her_ col ors and geonetric shapes na utilized
trigger thdigirlqanaeitdotanive Haraae e metaedniay of G ptssent
lnventlohhcﬁéﬁ‘ghte%a%'t@{é HRgheH piagd ?Foc%ﬂ%ﬁ{g rsLtive thiakisdeddibed in

ransparent/transl ucent filmto the backboard are

more detaitbetgwal e process fiawrphastis dhergipisoeoniinued atflov chast B by
wa Of&@é Egcg Egto?t.l gome part of its edge to the peri rreter
Y OV RIPUPRE

oar in a manner thatfixes it securel(}/
FiGe Ghdiscipsesentdetdil theevdridus siieps assopiated maththe digital image

erippter fr . e c I t
procescfy RS b TEie IS5 85 08 gl oy Sy e
presentQN@érgidmd%robbesh 1rt8)is irdtipledi ati Stepd! 20/ wherdtey fhid digdal m’mge is
ar suc icture frane
sent rogy i SRRALCAEER 1 1 SeiaRIBCERINg Sorabanente it TS PR fpvice
Once a%é int hﬁtﬁ@#f&eﬁéé@?ﬂwdlhe{rﬁmeéqt!hférhbﬁtsf ofae dﬂt@‘plr@lﬁésor are
t he_backboard duri !r;g hh%ﬁl rm%l n ocess ?-F
fulfiled By geatits avalahiP AAMINGBLPE SRdCER e I devies: (Qehtla mage
data hag'tﬁérﬁlec%ﬁi&f By tHPpfotRsHbE driinitid] idstablishavertiof the image
wound trace and at I east the interior edge of the
threshold is carried out at Step 122. In this step the process r simply identifies the.
light (white) and dark (black) elements of the image and establishes a threshold
value whereby an individual pixel on the image is identified as dark in contrast to the
light background. The processor then carries out Step 124 of contour finding on the
image, that is, establishing the data vectors that define the contours of the image.
Before proceeding to identify and process the wound trace, the processor
identifies and locates the frame established on the template backboard at Step 126.
The identification and location of the frame allow the processor, at Step 128, to set
the region of interest as that area of the image as a whole that is inside the identified

and located frame. In addition, the boundaries of the frame have a known geometry
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frame. Typically the digital canera utilized in the
system of the present invention would provide an
w0 poveds&se | magi ng view (on the screen of the ROAXUS2007/011128
device) that would allow the technician at Step 112 to
confirmthe proper view and thereafter trigger the
digital canera to capture the i nage. The net hodol ogy
of the present invention then enters, at Step 114, the
i mage processing routine that is described in nore
detail below. The process flow chart is therefore
continued at flow chart B by way of process connector
116. FIG 6B discloses in detail the various steps
which thesefore preddes referaace dineasionadoeagewately angntfying the wound
N i mge captured by the canera in the system
suzefroﬁéﬁ“?ﬁg&c&?@%@m i nvention. Process 118 is initiat eé at
- Therpati2d, attGtepbl3a,the girgcesdoriidentifiassand lncates the trace data

assoco VR G o B o SR R S 18 woun.

Once therﬂmdiamobname M&qﬂhendmathﬂiad ahd ﬂdmsatédtt-qﬂ iscstaiolis hexde

| ed b readi |, \Y, bI andh evi,c r
mathemgias hakrcessnoesaisted At B Seti el Betedrmed it At sBip 132
the prodé%%opbéﬁ'wt,typlﬁ:al Mtég@tloﬂﬁf&hélcﬁh@ Butlivie hl”tfrdemig&alculate

t hresh d |s arried ut at Ste n this ste
the areqpiBEs S eckion npwB Saae e rarihte i foShrpigH Mith the
.dentufeebflré}ﬁlé)arﬂ tmﬁﬁt V\Efori bEinteTBSE St8g 133t iabbivekahe enmmatnon of
hreshol d val ue ereby an i.ndjv] dual |er on

dlstorteqi e baged ypon; pregstasiinad ieTifenia-phendad tq H"PWeOll't fé?@”v

erronecR&GHiA “?91 deﬂiﬁedofr iR RIrtibME Br AL AStHIMAYIRG phedesy.
contour finding the image, that is, establshln

Finally attstepat36, mmssf |l€fﬁ'a19 rrecederashereceairisdrautem theémage to

cminay %5, RS R P PASERS s

Afterrproesssiby) tl'iwsystent oftheqrpsantinbantitn pravides Sopan image

e ident|ficati nd, |l ocatd t
display 3R gorerapces b s L BieEla LA S @) e Tfie TR gftne
presenthtié® lof $e datd Bécﬁumé(ﬁandfcaldmaﬂeﬂﬁee vosll as \tﬂi@hatdrbaif the display,
inside the identified a d | ocated frane

is as desgHbed FReNEi d8 sYMMRE/f %:PéO‘F%ﬁ?é"%Pk‘?ﬁﬁm"Sé ﬁwi.Péfhfe"ed

method!dteh&ppeseiinVesitsn Il RIS tHesfollbWRi Rt frﬁég@@%tséasmg/steps
quantifying the wound, size fromthe trace dat

(1) an InfRGP dBIARHPIIBG RIPERSS IFaTTIRE Ui 42 AU dIp qRTAIcRDetgen ight

and daﬂ(ciﬁ?é@?fn Wi@lrhégé% ‘é%ﬁnﬁéﬁé’@ﬂf @fe‘i\@ td"chﬁrddﬂénié BixdlBafue as:
was traced around e“lﬁp@try of the wound.

either emmé of el (Es 95 BIAska @3 éw Rtk el (R, Sauare,
which m&f BRI SctmBASAA by MREockRhY T With 46 regRRHIH

, I's data can be Carried out"
periphensof the template, as well as identifying straight line edges to the rectangle;

(3) a bracketing of the region of interest, namely inside the square; before (4)
carrying out what is essentially a data scan of the pixel information contained within
the bracketed region; and finally, in the process of examining the bracketed region,
(5) the processor finds and identifies the wound tracing by distinguishing it from the
empty or white background pixels.

Through a variety of algorithms known in the art, the processor may then
assemble a closed curve of the wound tracing and calculate the area within the

‘curve equating such with the area of the wound. Various data filtering methods may

be utilized in the preferred embodiment, to remove distortion from the image and the
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the processor carries out typical integration of the
curve outline in order to calculate the area within
wao b®7a83592 based on known geonetric paranet er SPCT/US2007/011128
associated with the identifbed frane and the set
region of interest. Step 134 involves the elimnation
of distorted data based upon predetermned criteria
intended to throw out clearly erroneous data often
derived fromdistortions or errors in the imaging
process. Finally at Step 136, various filtering
procedures are carried out on the image to elimnate
or reduce fllckerln i ghting. effects gconmmon
data assoRigiedgvilh the ea0nPRIRTe SRBYIGHE TERMIS P8 B ROBIPUgiisplay
screen. W €26 Jf DYISEH lefsVat Patieas iffefhafioh Bgse @b&ﬁ&lﬁdte@\ﬂlth the

references to the calcul ated val ues at” Step 13 he

acquired waunst kealing infampationde pravide te m%emt%z!ﬁ o @acgmng the
effi cacyQ:ﬁ‘ltfg 2 rLﬁ'Ei th@r %;26 hhd Qﬁe Haedef Bbgﬁiﬁfe HsifiatiBhadtheleto.

I n sunmary, e DTOCESSIng L.
Fmrca:éldouwonfof the nfétheds of e see@m*rpretfecredfem ediment of the

presentﬂ?\é g‘ ﬁgf\ég%%o@ %}é&lr}i’%&e EQ%ICS%N es 7%' gfﬁé?%ac ﬂeé@egﬁ%rt
diagrantsashiow the stepscassdaiatediveith anquwmgc(ﬁ I(BeVMa andlprgbessmg (FIG.

78 the PSSl e 5 T FTScBbl bfSh g e woune
image a(d@"'ﬂh*eﬂt&w&hGQ@ce $uficiaimt lf&edﬂbltéi p‘r@béﬁﬁmgf Irhhgtla acqunsmon

| at e. squar e e aCCoO |
methodplpts AL IS et Sl 16 Rvisis: BR cieaher BEvt PRUAY Bepect
the woutrﬂeart'& P’Ric%téh approfidte sfdrésey Héfkéﬂaéfabéhgfd o& WitBin the

the rectangle; (3) a bracketing he regi on

wound. é’ft tﬁPér“éstthe ﬁumsuay positieRs th%dwabmaglaefd%cq {the digital
cameragﬁﬁmﬂ ][rﬂgtthﬁf‘\ﬂéw‘ Sovets UM Sctibridadfcoicain ak \kél?as the

ormati on contained wthin the bracketed
referenmag’laiher MBteprlAb, yhe chnician hesceapiutgs Bedipiakigage:of the

wound gé@%ﬁttﬁg J@Edel‘?r\?\lggn@ 9&0 icel ﬁ%eﬁg:ﬂhlélé%ﬁnlﬁ% then t][ansfers the

eNt1 T 69 raci ng I'stinguishing It
digital imhgeeatgta yo dine tabieePGaddnjcoah Stq:p 14Bsaccondingdd amy of the various
thod |elh%8 Ol‘ltth known in the art, the processor
metho ﬁé{’ Ie a closed. curve of the wound tracing

/&rfslte@)m 50)Ithé Qe«tﬂrﬂmaheﬂewstdw i8playeofcthewdigita) iaiaigegofthelwound

W t evvon Variqus data filt
site on e Bl PEEREdRRHITes NATGU RABTIErAosapieledoutth Uik image
(scale, Ezé’nt"rﬁsﬁol»ﬁ@loiEII étbqrtb'dlﬁbﬂy SiidwBe ieitits afswl of h@ﬁband and at the
associated Wi th the i mage before disp Ia

referenge tag. $hg ﬁllgl%hmrbﬁragqag B]eayogepmnm gngtapy(ﬂether closed

areas oF’EBﬁéerrnZ I\Aﬁfhaé”stﬂ@é bﬁﬁhe'tﬁﬁé’rﬁ BBhif0e SRYedif of B @bﬂﬁ@@ dev:ce
acqui red wound healing information to provid

at Step1§2. n‘éta%ss%thgd@legwfﬂm P(ﬂ?%’ér'ﬂY?f&'qm@e@f‘Pnt@&‘mﬂt&"eP h1é4 the
image JBLB%sihG Foaiite B it BBSBABEY P mdieti Belif! THe pldcdRs flow

chart is therefore continued at flow chart B by way of process connector 156.

FIG. 7B discloses in detail the various steps associated with the digital image
processing of the wound trace established by the clinician throu'gh the use of the
stylus on the tablet PC touch screen display of the wound image. Process 158 is
initiated at Step 160 whereby the reference marker is located within the digital image
of the wound site. As discussed above, the reference tag is structured with a
definitive outline border that is easily -distinguished by contrasting pixels within the
image data. This high contrast outline therefore provides the reference dimensions
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For a discussion of the nethods of the second
preferred enbodi nent of the present invention,

WO efoensdsse i s now made to FIGS. 7A and 7B. TheB@I/US2007/011128
flowchart diagranms show theisteps associated with
acquiring (FIG 7A) and processing (FIG 7B) the wound
trace data. FIG 7A shows the initial process of
acquiring the wound i mage and then a wound trace
sufficient for digital processing. |Inage acquisition
nmet hodol ogy 140 is initiated at Step 142 where the
caregi ver may visually inspect the wound and pl ace an

f
for scahm@h&é %hgé%tfﬁgﬁe %{;ﬁ%‘éﬁ;ﬁ'ﬁ gf F:,a fq?{%retg?agﬁgg%t% rélrer:]at ttl(fahe

wound éjer%érﬂéd gi ng device (the digital canera) and
at vi ew covers wound sections of concern as

Thereafter, tah&el@ﬂ 6Retheepiagereer idantifiee gnddecatesdhe trace data
associafeld Withi !tﬁ% Ii[’lEGEH%F@Q% Wa%édtkgﬁt Hlélan' d@ﬁ $h@toldiesREADF the
Site Wt e di gl e

evi ce.
tablet PCeatevice, anotiotithe pesipheheaf theawgﬁeds Prelimimiagy taaréarage

h | . ' .
cncuaiib 1 ISR e S 85 DS AE BRI LPNs ces
and, at Steh 16Mecibees the:trgney aemw{?}bgféa?ogsélgcm: Inrdir@ alwrnatlve the

on_the
process\ Ay ey i alters et trest wrerenel Arage pafilestfor
processﬁ@td Bégln ad féquesit ¢hat they becarbstablishied.hOneettheelza ea

associafagwith (e dSTIE B IPUated HBEE IS establishy dottinata i Sigled

accordiy fhekn6RAGRIIBES erttlh’e Feferdhels naatkeneAt Sup 168nﬁietpr¥)€:essor
screen of the tablet PC device at Step 152,

carries oigh typieal ypgwtion=f the ceve opHnRen; QAL Fféﬁal@H{aé? dhe grea within

the cunlgéggai'rgSgsé@ nl tﬂB%oWrP?@%ﬁt’eﬂ@c S ﬁfddqﬁaltd?ﬁéte\@ associated with

I'n nore detal el ow. e process flow chart
the identified lanceinoeged rﬁferemv@otagt Stepwl thinvolvesogreggnting display

mformaf?&? %ﬂ%%e%ﬂﬂ@g % W % tljgé gh-%%g% ﬁ{‘ ﬁﬁér%%?gp tﬁﬁ_g)géééljlteﬁ hﬁ'nage of

00s °steps ALY
the woupldcamistn re;pmf thdwealmnbamd values tmihadurremwdki}istdnieal Finally at

[ nician throu e of t Ius on t bl et.
step 173 feff acsubhied pafhe varkimant v aculiel Bl i
stored fépPBufoded éf mbgﬂas’ﬁivegtlmtlhgfhnﬂwbﬁimribba witH latemce
marker is located within the digital imge of the
site. As discussed above, the reference tag is
I8 'sUhERE Ahdigrdceas sﬁ? bedéd(ﬁe@ldifhhél eebend prefeiret! drabodiment
easi |y distingujsh y contrasti nl%' i xels wwthin the

of the prasg regrioNTREOR thr felipwingsqiodat pPrRaEsptigSteps; (1) a
digital lrﬂ%Qé'dﬁﬁe%ﬁcﬁ&ﬁi ﬁﬂiﬂﬁré?e?@{t% Ripneludeed lis Beqhiféd hAgge

wound 1t sel cal cul ations regarding the area
communicaterbtag gligital psoeessing gysiem mcorporatmg a touch screen display;

(2) an opportunity is provided to the clinician to improve the clarity of the image for

measur

the purpose of identifying the wound characteristics; (3) a tracing of the wound
perimeter is made on the touch screen display thereby establishing a data set
defining the wound perimeter; (4) reference is made to the acquired image of the
reference tag to scale the data set defining the wound perimeter; and, through a
variety of algorithms known in the art, the processor assembles a closed curve of the
wound tracing data and calculates the area within the curve equating such with the
area of the wound through ratio metric comparison to the included graphical frame or
reference marker. As with the first preferred embodiment, highlighting of the image
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Thereafter, at Step 162, the processor identifies and
| ocates the trace data associated with the |ine that
woer®7ts#Esed by the clinician onto the touch scrernsSmwh7/011128
the tabl et PC device, aroung the periphery of the
wound. Prelimnary to area cal cul ations, the
processing routine confirns the existence of closed
curve traces and, at Step 164, closes the traces as
accurately as possible. In the alternative, the
process may notify the clinician that the traces
established are not suffici-ent for processing to begin
and request that thei/ be re-est aby. Fged Once the dt%t
e & $reRuteh §ISRIBU SEEPRN SRVeYs
réleva nﬁﬁfcfi‘mdtﬁh% théhﬁaél’l%béré Brovidéredoasstat i) enditdin carkdiermodify
val ues for the reference marker. At Step 168, the
8W0Uﬂ¢)ﬂ1ﬁf@§!6¢9'6’!ﬁﬁl es out typical integration of the curve
A‘i’t'ﬁbhgﬂq gw@é%ﬁ’lr inkEnfidh Hé PenldisschbRa iWitbhhe o'F fifs foregoing
curv ed on t e known geonetric scaling
preferrepaerahedm@tastm& deseriptian has heendwavideddy way of explanation

only, an[iﬁ% gﬁpﬁgﬁgnégg ﬁo %% qn]sglgjgd%s %Yﬂﬁ}ﬁfeﬁsgﬂhgqg\rlée@w a’YI?ose
skilled i tﬁeaﬁtewl:]l arecdadlysz rmeenﬁt:atllbmsmgmeﬁpiresbat invention tbatt raight
re t cal.culated va ot current ,an . . .
accomnidete speTIc it ey e Fopd nfitoh ik Sysh mpgfoations
as to sm@ tedt é@rﬁd@:ﬁﬁgfﬁrauaﬁgwhemdsaah mddiﬁwitcﬂfdm merely cotidental
ur S O rogr Ive char and .conpari son
to the tyRRL O WeWEA OF LAt BIRE RhelaPICanE AP ORI JecRSearly

depart fRIATRE$hRT SHd $E8pe 8EMRANPERGIGH. ed errbodl rrent of the
present invention include the follow n q?f%stal i.mage

Ipscdearsthaythe egrfangulpr geamgtivpf hedgeripte SibgRgEbove, for
exampléI Has bk '&hggéﬁ rp?ﬁ’ﬁ&ll??& it SISIRGtY drid ﬂﬁﬁé' diffkindhe art will

onmuni cated to a digital processing syst .
recog mzeh allematagesgetries Gbat aehtiewa the §9mfun929>nalﬂy as that of the
rectang@%g?rgrﬁér' d%a¥ch§e§’[]‘ﬂvé %a?%eég D3 %hgllm%tl% f%lf;lgt %? BRI but one
mechanigharfor éy'mwgmgtmellmmdtooestahldﬁreawmumxttrace)oraa coputey and that

otves g SRS 1t oIS B S S BB iy rovee
the gra;ymaélcbené aniiﬁﬁ rejuired )by thieesyaitera cbfsthefpiesemt mhenimm URefztences

to bIackOet'a_(r]ac?1 r ef er ence (3 g;a?regﬁar ?’?HF"@{?&H{ ﬁlr’qﬁaﬂrgweant to

be exerfipla®y aﬁryl éﬂitlfﬁok ﬂm\th 6f ihb&%/péé of hitefiakchas Atight be used with
assenbl es a cl osed curve t he wound traci ng data and

the varipus companents, ef thesvstemehiherresapt Bvegtiani ng such
with the area of the wound-through ratio netric:
conpari son to the included graphical frame or
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reference marker. As with the first preferred
enbodi ment, highlighting of the i mageand ot herw se
waele@ph3spshig the results on a conputer display BCTES007/011128
convey the relevant informasion to the heal thcare
providers to establish, maintain, and/or nodify a
wound therapy reginen. Although the present invention
has been described in terns of the foregoing preferred
enbodi nents, this description has been provided by way
of explanation only, and is not intended to be
construed as a limtation of the invention. Those
skilled in the art will recognize nodifications of the
present invention that rlgifSaccommodate specific
patient and wound healing environnents. Such
nodi fications as to size, and even configuration,
Awystemdor tetepnining atricoiiacking the aseg of giweyird (12), the system
the type of wound or to the type of therapy being
mﬁﬂﬁp é@ do not necessarily depart fromthe spirit and
scopa fikin (14¢ capablet oforeceiving andlretaininigean putline tracing of the
rect ar geonetry of the tenplate described above,
WPEER gﬁgﬁp has been chosen primrily for its
si nphi tsadwboami térnpiste 320) tethprisirighe backgm’uhld surtangnarea and

ERLGTOFESHE SYRIERIE TN Sy

cgﬁﬁﬁéﬂﬂ{jﬁ%th@ald Bask§RunNIPAIrtide AR, said batidod?@ template (20)
provi des but one nmechanism f% I ovvlﬂg}{% cl IQ%“ ci an EP

oenerallyi SFeiaERRAING FAGHTIEH( 14 aeﬁa & bl
et h%délgltéﬂ%g?ﬁ Wg\ﬁéé @5{ ﬂo%ﬁ@n\é@ a d %@éécﬁﬁfs@éﬁbe and

di splay, |cal data i nput required
abglet fremssaid e‘ﬂmttemm@tepamnblyu fQeACHWHNg Re@lsrtahm%get (28) of

S?I’ Erf/uce I?ﬁ% Egse?rld[) Zf‘fr‘? Iaai%?sﬁeﬂaq féréﬂéé’?ﬁﬁﬁ&e @fea, said

be exenplary only and
backgiaumdt surgacm‘ anclae angpsaid gfountt tsaclagsanﬁ at m ght be

used wit var

or e ital iRd Rl sBE R ¥IRRESS Ry et iriide £ dBlerrife an
afeal withare khidowbbed fiaeingnf a wound (12), the system
conprising: a film(14) capable of receiving and
retaining an outline tracing of the wound (12); a

flCRIhat wheréh seidfilm 1 Apisadispoedableund
surfiace area and a reference surface area (22), said
reference surface area (22) visually contrasting with

1?@0 Nerker Ol FoF Casim 2hAferefibsid aigitrbnspaene

generally sized to receive said film(14) to form
a filnmtenplate assenbly ;

The system of any one of Claims 1 to 3 wherein said film (14) comprises a
sheet material having at least one surface thereof that is aseptic and therefore

suitable for placement against said wound (12).

The system of any one of Claims 1 to 4 wherein said backboard template (20)
is disposable.

The system of any one of Claims 1 to 5 wherein said backboard template (20)
comprises a semi-rigid sheet material, said background surface area
comprises a surface area on said sheet material having a first visual

appearance, and said reference surface area (22) comprises a surface area
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10.

11.

12.

a digital imaging device generally positioned at a

spaced di stance and angle fromsaid filmtenpl ate
was®ensdsys , for acquiring a digital inmage (28)Pof/UsSBoT011128

filmtenplate assenbly i ncludi ng said reference

surface area, said background surface area, and said

wound tracing; and a digital inmge processor for

processing said image to determne an area within said

wound tracing. 2. The systemof Claim1l wherein said

film(14) is disposable. 3. The systemof Caim1l or

Claim2 wherein said film(14) is transparent. 4. The

system of any o of Cains to wherein said film,. .
o ayl Sepmatesah heog 2 Satend wisUrlaPREAGGes Sa wrend visual
app¥dranee (ddatagting vt ssdarsplisaakbashdédraneéor e suitable

for placenent against said wound (12). 5. The system

of any one of Clains 1 to 4 wherein said backboard

TS o ) o 1 SRR 0 Sy S o8l s

backipmard demplatert20) atg generadly afdbesaane dimaersieagkgr ound
surface area conprises a surface area on said sheet
material having a first visual appearance, and said

Thekgstom of Qlainadavkerein §21)refergnecesusfacesancad@2) gpawsises a

id sh i havi .
o QRE Grene e FlonlE e B SR BgK e LAREGA AEplate
(F0)r st visual appearance. 7. The system of any one of

Claims 1 to 6 wherein said film(14) and said
backboard tenplate (20) are generally of the sane

THE B8EAST-an§: one6f Skiine™m & 8 Wirereiry sakedigital isgigihg device
ref érence surf ace_area

rence (22) conprises ngul ar
and spid diddel PERJESIG SRVINe COpT 2 dagensld PR (beréonal data
a%gmﬁﬂgvibég?aﬁé&nbﬁ@%g & midksprovss€un afdigiy casd afdigital
ainms 1 to erein said digital |nag|ng deﬁh&e,apd
camiera diayind Gy oy asauirig asdprosessing sa@otiaipmeage
e ] [ device (24) conprising a
(éﬁxéﬁﬁﬁ@bgﬂé%?wﬁgééﬁ%%ﬁg%¥'and a digital canmera having
a CCD array for acquiring and processing said digital

B S TR 1 Lo

cbapriskerdigiesl storage for retaining said digital images and said area data.

The system of Claim 9 or Claim 10 wherein said handheld PDA device (24)
further comprises a digital signal communications system for transferring said
digital images and said area data to a remote processing system.

A method for determining and tracking'the area of a wound (12), the method
comprising the steps of:

providing and selecting a film (14) sized so as to be capable of
receiving and retaining an outline tracing of the wound (12);

placing an inward surface of said film (14) against the wound (12) and
tracing said wound (12) with a marking instrument onto an outward surface of
said film (14),

providing and selecting a backboard template (20) sized in
correspondence with said film (14), said backboard template (20) comprising
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13.

14.

conprises digital storage for retaining said digita
i mges and said area data. 11. The systemof Claim9
w@rooch3dsss 10 wherei n sai d handhel d PDA devi ce ¥QEYS2007/011128

further conprises a digitalssignal conmunications
systemfor transferring said digital imges and said

area data to a renote processing system 12. A nethod

for determ ning and tracking the area of a wound (12),

t he met hod conprising the steps of: providing and
selecting a film (14) sized so as to be capable of
rece|V|ng and retaining an outllne traC|ng of the

wound 1% I_|c|gl acing an . i nward sur e of sa@%lf

a baskGeyEd ke e R ABC CIETO e AR TS (P2
pfe]d@tet‘i‘hlhﬁdﬁilﬁ%rﬂﬁ'idﬁ’s isRfd FafeRIHceOslirfacafd (fm)dnsuau;:ace
said film(14); provi di ng and sel ecting a backboard

comtmgewun@)al@b@@lﬂgrwnécﬁ @ce with said film
(14) ¢apgk negnng%:él?dgﬂfrﬁ A &?\t&u&%@ )it8i 2 backboard

backgrou e are and a referen surface area .. . ..
te(rﬁﬁl)at@(ZQ)rtedermrarf ime/tierdplate siseambl aj d ref erence

surf I [
pack e ot et Pidlel Yhadg o) SOEHEAREH I sty jpcluding
séﬁamfsramde\murfate(am)a sandsbadgmaumb@arfaceafpam gaid wound
to. for t S ; acquiring a digital
trﬁﬁ'ﬁ‘@ewmig)d' tg{ @JPS%W?C% %F%t e assenbly including
said pr@é@srsaﬁg SaBin@aaEmam(zaaaod:ddradkgaramwd dimehaional area
area and sa with a digital imaging

V\ﬂ*@mtﬂ‘@b%f&%’.‘%%@&?'ﬁd”%‘&“g"awgra| i mge (28) to
calculate a two di nensional area within the boundaries
of said wound tracing. 13. The matgod of. Ca
Thearethedsal glaire ] wheraipgaid sirpsotrgayiand .%'g&akzmge (28)
aﬁagmaﬁsgﬁﬁg's%@d afgn@u #hagé 28) Emaprisd8) conpri se:

Ing a [ i magi ng and processi ng syst
haV| rﬁgowdmggatﬁsltai AmagINg anm@maaenahavag a digital

gm%%ag,mg %bg?é&gaﬁ@b%lgﬂ) gital canera at a spaced

ahce an angle from sal ilmtenpl ate assenbly ;
capt ypudsitiprangiisgid digitahegae(a8} aapa§ancﬂl$ﬁanﬁﬁtaé\¢pa'ml@ ‘from

said fi Inblié/mgiattg aigélq'\bly ;

capturing a digital image (28) of said film/template assembly with said
digital camera;

digitally Iocating, with said microprocessor, said wound tracing within
said image and generating a data array representing said wound tracing;

digitally locating, with said microprocessor, said reference surface area
(22) within said image and generating dimensional data values representing
at least two orthogonal dimensions of said reference surface area;

calculating, with said microprocessor, a scaled wound area from said
data array and said dimensional data values, said scaled wound area

approximating an actual area of said wound (12) undergoing healing.

The method of Claim 13 further comprising the step of displaying the
calculated value of said area within said wound tracing on said display.
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15.

16.

17.

18.

19.

20.

21.

digital canera; digitally locating, with said

m croprocessor, said wound tracing within said inage
w@ee7(8336F ati ng a data array representing sai dPEDUSZH07/011128

tracing; digitally locatinge with said m croprocessor,

said reference surface area (22) within said i mage and

generating di nensional data val ues representing at

| east two orthogonal dinmensions of said reference

surface area; calculating, with said m croprocessor, ‘a

scal ed wound area fromsaid data array and said

di mensi onal data values sai d scal ed wound area

appr oxi mat i a ar ea. of aid <y g
GRSy OB il B Bty o
%Imdimwmgr@élngltﬁpggwm@mye cal cul ated val ue
of sald area wthin said wound traci ng on said

di spl ay 15 The nethod of Claim 14 further conprising
TBE% &tBR & rgléﬁéemﬂéigffhﬂté'wmﬁher EBEDIAR) répedtingteach

woun on said pl ay . The nmet hod of any
obsaidaites periedically pyer §nfa and siackingehangrp 'Fe‘i?t!‘étt‘{"ﬁg

ﬁ‘ﬁ‘%ﬂ%}@ﬁaﬁ egaﬁlyﬂﬁssa?(?WMdcﬁé&ﬁgover time and tracking

wo di nmensional “area within said wound
tracing. 17. The nethod of - Caim 16 further conprising

phE R A R e e
calcanges veusss 6 said amea wittin slaldj\'wphdytrac[m andesaic tracked

of Claimly7 further SI ng the step of displaying
Cgﬁf‘ae%lpg?fﬂmei%aé’és’lfé]@ 8Ywound traci ngs acquired

over tinme on said V|sual di splay. 19. The net hod of
18 wh
Theopipat Gl (ST PP Eadhe Al REOEPIAg §aid digita
rﬁ:aléle‘s &F sQfd WBBn@ VAR 8bq@ifee oQér fifhe G 8aidofisual display.

rupted tissue associated with the wound (12). 20.
The nmethod of any one of Clains 12 to 19 wherein said

teerﬂefr;c%ci/ 6@%\ Sné é(i?‘ﬁé‘qZ(téZ‘DB GRBRE ISR %fe’#bﬂ@a@n said

ura cl OSG I nes of | east two zones

wourel 012) giooaprissisdracingra wpsad mutlme qbthmp?rmerahedge of the
The tho n erein said
a§?%|5’ fsrﬂstggeté%u%g%%cdg tg [ gl a arrlgggdf(gg'hconpr I ses
t he st eps of : establishing an image threshold |evel
eet rvr\'lee Y Qrtw %P\g o(%aélgirpm'sxﬂ > 19 wherein said step of tracing said
wound (12) comprises tracing a plurality of closed outlines of at least two

zones of physiological character within the wound (12).

The method of aﬁy one‘ of Claims 12 to 20 wherein said step of processing
said digital image (28) comprises the steps of:

establishing an image threshold level between light and dark pixels
within the digital image data;

identifying and locating digital image data associated with said
reference surface area (22) of said film/template assembly ;

reducing a region of interest in said digital image data to an area
associated with said reference surface area;

identifying and locating digital image data associated with said wound

tracing;
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22.

within the digital inmage data; identifying and

| ocating digital inage data associated with said
WO efoensdsse surface area (22) of said fil nltenpP@r/ES2007/011128

assenbly ; reducing a regian of interest in said

digital inmage data to an area associated with said

reference surface area; identifying and |ocating

digital inmage data associated with said wound tracing;

scaling said digital imge data in at |east two

ort hogonal spatial dinensions according to known

actual dinmensional values for said reference surface

area; carrying out integration functions on said wound

t r acserfing gpid digitatimacgHatadn aééﬁ%%flf‘élpeofﬁ??%’@ésﬂﬂﬁi n

i ' i ' ' referen
iR GEEmd o SR MU R Sl e et S feronee
stirfarecdmgagr i ned range for said data and filtering said

data_to red . ' o .
ot b By R AR P8R Ty g3t il el mage
détaatol cajculatedan iaseh swithiry thehbountades bf saiddweund triagingd

S P . . .
23 ST iyl R AR e
ph@ﬂf@hnrhé?_ raRgbdor saidndataiang filterires sqid dxta tqt: :I’Bdlilmﬁ extraneous
and sel ectin e

a.filmgsized to b f
IR ASTH oI PP TG TN SR T RSS FREI B B Spavound
tr&ﬁH@?“anEgaCi gg an i nvvarg surfage of hsai d fil magainst
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and retaining an outline tracing of the wound;

placing an inwérd surface of said film against the wound and tracing
the wound with a marking instrument onto an outward surface of said film;

providing and selecting a backboard template sized in correspondence
with said film, said backboard template comprising a background surface area
and a reference surface area of predetermined dimensions associated with
said background surface area, said reference surface area visually ..
contrasting with said bagkground surface area;

transferring said film from said wound to said backboard template to
form a film/template assembly;

acquiring a digital image of said film/template assembly including said
reference surface area, said background area, and said wound tracing, with a
digital imaging device,

establishing an image threshold level between light and dark pixels
within the digital image data;

identifying and locating digital image data associated with said
reference surface area of said film/template assembly;
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forma filnmtenplate assenbly; acquiring a digital
image of said filmtenplate assenbly including said
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wound tracing, with a digital imging device;
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identifying and |locating digital imge data associ ated
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eliminating distorted digital image data determined to be outside a
predetermined range for said. data and filtering said data to reduce extraneous

data not associated with said reference surface area or said wound tracing;

and
displaying the value of said calculated area within the boundaries of

said wound tracing.



