Systens and Met hods for Wund Area Managenent
Technical Field The present invention relates to
wgeneviabisy to systens and net hods for measuri ngCauUSat0e/011129

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-fwund. Background Art Many

advances have recently been made in the field of wound

therapy that have greatly increased the rate and

qual i t y Systamne apnduMethasts foriyVouad dvea Nanageroentt e

with providing an effective wound therapy reginen is

the ability to nmake neasurenents of the size of the

wound and the rate at which it heals. One coarse but
Techmg I ﬁ!ly effective manner of deternmining the rate of

for a wound is to track changes in the overal
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icacy of a therapy. A nupber of existing nethods
of a waund %%%gﬁﬁrﬁgjn'ﬂ"ﬁéh@f% #ropy adegan Pfichapagdn the chamdcieristics of

the wolih@nsparent or translucent filmand a pen or marker to
trace the patient's wound along its edge and then
digitize the trace in some manner for analysis. One

BackgrﬁﬁﬁﬁEAﬁ of this approach involves placing the film

e trace on a touch-pad surface and re-tracing
meyoadvamsdﬁa\tdweomuymeeﬁmweuohhp dielccbbwbunditherapy that
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is to tragicehanaqsinstheRMeralb wopndi$iz@ OVEE imshe on t he pati ent

PREVibIS %fﬁ)r&%%ga&ﬂ'et A%d trakk Q:h%?@es@n & SReSofld'ouhd have
susceptible to progressive errors and

failed in ARy FeRNaCSS to REVIAS IR RBCRERAW inferinationte health gaseproviders
to alo ot esfidl hind SR ARPERASDY Aot Br g mothocs
for measwingrthgesize 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 analyzed. 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 touich pad, a process that is
susceptible to progressive errors and inaccuracies.



capture. These systens tend to be highly conpl ex and
to require significantly greater processing

woapehizsisti es to take into account variations POTUS2007/011129
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 ngnd Heal i ng Processes A
wound is generally defined as a break in the
epithelial integrity of the skin. Such an injury,
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nmont hs. Efforts in the Iate Ar t t? ure Wund
Inﬂamm@gpprwa dt%‘stb§ end of the first day. Cell proh eration 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.



Because wound treatnent can be costly in both
materials and professional care tine, a treatnent that
wodrasedeon an accurate assessnent of the wourdTAIS2007/011129
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 nstrument woul d be dinenstgnally accurate, reliable,
provi de data for a permanent record, and provide for
the accurate discrimnation of wound versus periwoupd
areas. It should be capable of neasuring a wound of
,aﬁy size or shape in any |ocation on the body. Those
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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



consecutive days. Generally, wound healing proceeds
through an orderly repairprocess, so certain

woar@nBsxdss such as the size and shape of the wowmg2007/011129
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. Conpl ete wound clhosure may not be achieved
nor be a realistic objective endpoint for judging the
outcone for certain chronic wounds. In addition to the
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pest point. After. the image is captured, the
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computeﬁJ o:” g%e?rm:c?ogroigsggrasgge% device. Ina stereophotogrammetnc 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



recorded as the depth. The inmages are then stored on

the conputer for |ater use, analysis and conpari son.
wOhker7acgiset ogrammetri ¢ systens often provide PCT/US2007/011129

accur ateand reproduci bl e neasurenents of wound size

and vol unme but do so at great expense and conplexity.
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Patent No. 5,967,979 issued to Taylor et al. on
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over he systens o present invent]on take
achlevggv%[h@fa@@ ggal%mntmqg gk;g\(ep anﬁr@ely, 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 components 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 frack changes over time.
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 transjucent film



and i nexpensive digital imging tools while at the

sane tinme recognizing that the nost accurate
waoizecvizgasaat i on tool is still the eye of the ckCcwiust@mo11129

A first preferred enbodi nent 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_geference surface areas,

such as a white background With a black frane); and a

digital imaging device and digital processor
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of the PHSUBLEI 16 RFLPEBPER] SO DR da s aHILLgS the entir

templaké‘ Wnﬁ%eﬁb@u 8d %ﬁ%e@odt&ﬁglﬁs% FHE @R&@Hd?ﬁ%e 18AAEA Processed
Tind |ngumsquare finding (used to identif

by softwang within the einit; tﬁ@mw@ah@glhoﬁn@fthe mrapl@i,g r@f@@me taatyres and
the tra{%r ‘g@dﬁ%@%%‘?&?ﬁ réﬁﬁ{s%r?ﬁ : %pltap%ch?&pl ﬁ@k ?c},’ér%ﬂ% system of

g, calc elim
the prediest anterdion raay alss mw;deng'net htepsem‘umagm datadbresiiolding, contour

enaing, BRG R ey B 00D, oAU BRI gPteres
(associtted wittpte efecate featurebom the t@wqﬂdteer muaddeamaeﬁhdmg,
nual second trac, ﬂ)g,is asso
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types 6fl¢atakﬁ|@rﬁ1gan using a fixed-size touch senS|t|ve pad
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data inpet pPbeSsPEAd afst o oid BrRriRialeedty ﬂk&nﬁh@éﬁ@écond tracings
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requi renment of the systemof the present invention are
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 device
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



relatively | ow so the nethodol ogy can be enbedded into
a single sinple mcroprocessor system In contrast to
woOher7pssss art, the present nethod uses a di gi pair/us2007/011129

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. ?ychangl ng the | ow cost
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data irput.r ﬁctheeﬂgpm i® aesoduetéT?z;]ttha} taar?t?tﬁnﬁv\ﬁrti?gn?ﬁg urmaye be
positiofghiiadee FARPRR \B(r'§99| 6k St o b b SRS g i fhen

d.splayéd Sh RBiserderflt thd PO and QMaI@G)(ehfarééﬁ ldﬁ&eﬁb@e@?%%tbwde the
he wound. Software within the systemthen

chmc'ashw&n /28y @ROUTAIS WeMKObha WEURg Efa\eo%lmaa themndraces thg wound
penméiHF Wltﬂea §ﬂﬂh§ 5K tRé @c?e&f (cfr:]tﬁ{wﬁﬂﬁ?ﬁe&?raPﬁf&ﬂ 212 ﬁhdd? device) to

I's 1 ncluded Vle Since

defi netthe epq:,qrgrcgﬁb@ waiNd. s Sgiiwiagn dthin thresysiem then calculates the area
of the %%ﬂ@rk%a?&[)e? 'ﬂ?e Er'%\%eﬁcﬁmhﬁe? bnlitRe $tald SBtneAmdYe 4 Mferenced

to the tag that is mcluded m the field of view). Since the reference tag is deS|gned to
be easily recogmzable to the computer the scahng can be very accurate. Defining
the penmeter 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 tracing 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.



the perineter of the wound, on the other hand, is not
so easy for the conputer so this step in the process
woO2007aB8556n t he hands of the clinician. |In conpPCaais2d00/011129
the prior art, this second enbodi 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, thegenbodi nent of the present
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requwé}ﬁeﬂi‘g @R%Slgﬁﬁ?%% ?ﬁ{(l)‘irer rgn?tﬁ% s lr?otﬂem érPPP AR WorRwell on
woundgdhatiwrap arovnd g limb on¢annpt atheswissaloy conmkh@iw\sg@ within a
: seen wthin a single picture frane. The
smgle?}f/&‘@teremﬁg}gﬁed nmet hods of the present invention address
et systemsoandiinietbbds lof trpa phiserd inveritiomeaddriess enost if not all of
t ri ok art.syste ent
the praf8aft odfin8h eBVEMh inhto B Subtertd U [ prosent

inventiantsgseavof thes besttaspautsiod b&r&rmysterablalmmg withesertaid new

uni gye way, which .orovi des all of the
elemetih ifin &ew 4 UnBlR 14 Syeh rrovres s 3e i Botaass sougnt
after ilPaaMglesystém. 1 1s a perspective view of the entire

systemof a first enbodi ment of the present invention

shown in the progressive stages of the nethodol ogy of
Brief Uég@;ﬁ@ggrgfimﬁwgﬁ 2 is a perspective view of the

ITe systemof a second enbodi ment of the present

ifCert Isehperrpaetive views o the eatist systemaglea fitst amiodiment of the

preserﬁ%@@ﬁt?&r?gﬁo% i B E Eb% tg{; fﬂT : 1 §3h8&6|6bb%?the

) Vi ew o areprese
inventioonj unction with the fi rst enbodl ment of the present

TI 2 5 Y pBhBecie YistPthe £ ief ta BiEbIE b ddient of
the présmﬁilngemi‘cnﬁmnf’n tieeprogressiveisiaged odthe methoddloyp ofithe

tdet ailed view of a PDA type device screen having
inventiolnt yred an i mage of the representative tenplate shown

IMGEIFA is3d\detdRid vieWT 4 e préSeBiiNg template utilized in conjunction
with the first embodiment of the present invention showing a wound trace and

distinguishing the various geometric measurements made through the imaging
process of the present invention.

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 varicus 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.



trace and the various neasurenents made and used in

the anal ysis of the wound area. FIG 4 is a "screen
wehoi7/133356ew of a representative display gener apew/usyo07/011129

the system of the present invention 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

t he present invention shovmg a wound trace involving

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

flow chart diagram showing the initial steps for

el sma%aﬁ.gﬁneoél ﬂcf!ﬁ cﬁﬁﬁ@ggﬁé?ﬁiéhaﬁnﬁ thé lri’ ﬁél steps for
.embodi nent of sent invent.i.on. s a.
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I ment present ention s a hi g
steps ofdhe methogolagy of thesfifshprefated @nbﬂ@menttofathe $regentrigyention.

BT AR el 408 SRl WGIAR K Bluing B Bl Stops for,
implementation Iodi\the:hmthodobxyyaoﬁtbh@ﬁicngdtdmbOdinw\tmfchbems@t
St eps of the nethodol ogy of the second preferred
ERbodi nent of the present invention. Best Mode for

GG yBnig £hight leeel ﬂwmaﬁmlé’gfah ghowing the imagaptecdssing

steps el hpanehidoiopf ihe Seeandpielesy erhodfaiie fe present

inventiBhef erred enbodl ment for inplenenting the nmethodol ogy
of the invention. In general the systeminvol ves the
use of a transparent or translucent film positioned on

Best MdHe RR10HWing\@Ght thHeantBHish Site onto which an outline
trace of the wound perineter is made wth a permanent

Raferengg isdirsbmadeda Fle 1 fomiasbriefgeseaindien ofthe specific
compé&egﬁfléétﬁ.g?d WithiR fRAE)dient Mh%#%rté?%éd Pt | E}ganlt r1;or

on a rectangul ar
implenoénting tHeemethiodotogy |qh§mg lm@mpns do genﬂIiaittbelmskfg'nduvmves the
; A )
use of EARIIERS BY sBoblietnd nA hodRRitel ST paferds ol Sh8ound site
onto \A?h’ll'fﬂ'\ dn g:ultllaie tranernﬁtﬂewmmd(memﬁétéricm Mﬁaﬂ?vm?tm apearlmanant felt tip
r exa t o _capt n i mage. of, the t enpl. at e

pen orghe kg This transparcn) el eE TV biafing e WRUNY 4iceds then

positioneandr élreét |%Mpléteeﬁamevwmmm tHeapfemed idhtbodiment

surroundi ng as a referenc
comprtsgscqugqtg téackgrouné sarrounde by a V\)Ide Itq)iackck)anc} ?frame) A clinician

then uses a preprogrammed handheld dlgltal processor and digital camera device (a

inventi

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 disclosed, 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/transiucent film 14 carefully placed over wound

12 in order to establish a wound trace. The caregiver/clinician utilizes a felt tip pen



wound area. This first nmethod finds particul ar

application in conjunction with wounds that extend
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the traasparesitishleeti fibgls puitablegaprbimatlm is filee systepa of the prasesd mventnon

as the PFET IS Hagifd g BBUrbPondifE, ST S BT Che procent |

iTrapspanta@nsicent filri m4, avhith at thegpidierrad emibodimeéntanay

Tr rent/trapslucent _film1l ich.ip the .
adaitiqN0y Hecs poMs BaPRRHECRUGoARN FifomRtian. e fherBraitioned on and
fixed t8 ¥dckBbald20tb Préviie ARe iimbgeahipiate assenisly Wiilized ivaessystem.

on and fixed to backboard %O to provide the

Backbpgfg LQraenesabnBPYPiBes ia,deid; of hiakrigighoard VBH?:QU%HP -glossy

surfacgflﬂﬁﬁé}éd/b§ BaPhe 92 é«bﬂré‘stﬁ{g Eé!bf Tﬁegbgntlﬁﬁs'ﬂrib Bbloh frame 22
non- gl ossy surface bordered rane 22 of

may be @iy efsa nHghes| A diffemeat dnas @y framgs salitabler foa@ee’tmgray
assocf%‘feé‘ﬁg eﬂf:lfo%rﬂljé I'rge&gﬁrla%fmg HduridaRy féntckbBhrd 28MRSthe preferred
embodiment, backboard 20 may be a non-glossy-white or light color for example,

and frame 22 may simply be a printed or painted black or dark color ink border that is
alsb non-glossy. A physically separate frame of a contrasting color, into which the
film is inserted, may also be used.

Once transparent/transiucent 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/translucent film 14 and backboard 20. This digital image 28 is preferably



associ ated or enclosing, contrasting boundary for

backboard 20. In the preferred enbodi nent, backboard
waQooTag3se a non-gl ossy white or light col or feCcT/us2007/011129
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Pg &r eferred enbodi nEDQD rrkcroprocessor system of

handheigaPrsy many.af tiedaiest %%.aaswé 8f PRasdbeld RpraBdting devices.
Reyerdrcels Kbwinhade RIS, ddb6Pa el clipioR o Qﬁ'a?l{e?ﬁate preferred

embo[ﬁrocesm ng requirenments described bel ow

Mkt 9F the PresantiryRmian. dkike the firsh emhomwntet%ﬁecaw '
embocﬂﬁféﬁft ailived H'sfnhélle%ﬁd ﬁ‘a@ﬂ'@aé&lchﬁﬁﬁa ¢hd cgﬁﬁm h&fwound

he | atest PDAs™ and other handhel d conputing devices.
trace lR@‘ digdatimnage procaasing systenG Thefdiffergngeds in the losatien of

f
caryif ot HERBL g BBl 11 s8R LTRY o8or 28 Upbodiment o
the pr@ém aknvemtomd:mmsmssslmpw ofja digital muhagr@:degcac(aldlgltaﬂmﬂmera) a
und.trace in a

the ca n th
processife S8R sHiEhdh 8 sabiet R A P BiBedftoBeRedt e ERBpter system
havingoé tmmrr-;aengltloal hbnhmrweum ﬂotsitlanableThﬁsmaybemeﬁ (drfwl alternate
cond preferr enb resent .inventi
methof GRE Mg AR BN nig HU8 0T etier dsgr granipulable
device$ a@remaéctu@ ﬂfeﬂé@ﬁﬁsm@n Wlidats 'cbﬁf’thésdléplb?@cﬁéer?c or
(i H’ﬁé g} cro 28 sor, based <§ gp tem havi ng .
{8 e Rakien FingdHeUnd y 28 Shoveveesitionsd apprgpriately to
have vﬁ@t!irﬁf n2(iffaged w asytaatrﬁagﬁbmwé@azl RRefeFeite GigPPdiCalaced
nf-or mat i on)b a lus_ (or other wuser - -mani pul abl e
adjacent (but preferably outsnde) 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).



device) for directing the acquisition of data on the

di splay screen. In FIG 2, patient 10. bearing wound
w020078133356Wn posi ti oned appropriately to have wowng2002/011129

i mged by digital imaging device 42. Reference tag 32
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FedroRdit® shfowphade B8 FIGEBAIfor AlticscriptlgA®iths ted dihiensional
left to the clinician. The reference tag 32 on

image sgasireddndthespresent inveatiop indle fripreternd ea&qdiment and the
various Sﬂe@@\gmﬁlﬂ th88m tﬁﬁlgpég lﬁgﬁ’%d I‘thqg\eltdr'rl'gcgé'éle?% 8¢ data.
FIG. Mé@ Z tm@gl;lezmg]gqg Iar; acquired by the system, mcludmg 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



with the trace and the reference tag i mage, the
processor systemw thin tablet PC 46 may then
woabcmiatse the area of the wound and report it pCo/ush®7/011129

clinician on the display. Reference is now nmade 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 utilizeqsn the processing of the
data. FIG 3A shows a typical inmage as acquired by the
system including an image of the frame 22 positioned
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the imég'?ee |les¥im tp‘dﬁ'aﬁhtha?n it ra1ative eiddwithirgépedtfto the ré§ieh ©f interest

i nteres hin the frame. Al so necessary for such
eﬁab"@'&‘?‘é@ﬂ'%@@Y\ﬂ_eaﬂélkbﬁt of the field, HT, which

lfﬁil“s‘iﬁ'l d thedRldione ar Miteidre e@b@ﬁﬂéuweﬁaahsﬁé@afob@f@natéwfeld
eac case,

t hese two dinmensions associated wth
within whighewgrpdirasan8 is pesitianed; Taissperdingig fi ewégﬂawé'a%r@éme be

analyzbd ea§ rﬁéﬁgiﬁ? éqrgggﬁ% Qﬂy-@oéo%r@%a?étf%ew nfihfAum X value,

calcu manner e process of carrying
X0 extendingoioea owaxinem Yalatue aXNdraing she lhoriznntad linfits ofiheslosed

three di,nmension
wound e %, SRS ke e (P ab BB HEEPS T can be
identifiefl dritbestablishéd pror tcndiditally metlfymglc&mdnnatmotdm’edtpmn for
each of Saheber bl SaBrFEndhi b RS it Wi, Once again,
technidisd S BEsSdTafe@ Wil boly iduhtBfing PoMitesdn atend Mthirya coordinate
establ i shes a coordinate field . within whi
system apgdntegraling, tase RAIBEP IoTHRIeTIUNG AN RieR w't‘fuﬂ ﬁﬁ)%ﬁywe are
knownliR@h8f#f.e be analyzed as conprising curves in an X-Y
coordinate frame with a m ni nrum X val ue, XCextendin

FdGa 3BRIGHIHRSE Viawi ef iNmEB 4835 FHENHBR PreRRMFd oHPa device 24
as des‘?;fnbbaeatfd\igz\sgﬁdcd?ﬂ.gﬂﬂlotr{ WS tﬁée' Yt prlefé??éﬂ &fMbodankhtsf the present
invention. In this view, which rrl%' ggrgther dunﬁé1 rt]ar' 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



identified and established prior to digitally
i dentifying coordinate ordered pairs for each of a
wounlran3sst sel ected points on the curve of therowmseoo7/011129
trace. Once again, techni ques associated with both
identifying points on a curve within a coordinate
system and integrating those points to determ ne an
area wthin the curve, are known in the art. FIG 3B
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within Qg?gr&ﬁa il@t@n‘r BnBCiHé?i‘atﬂ'@th%s@' ﬁfﬂﬂﬁd @ deteliddas area within

t he di nmensi on is of course the ima
the cumved re howndnrtbgiash dheissalacdataandthe resiltanpelcpati lon may

then bF cﬁ%ﬁﬂ’é &d ohft S:c | ne?é&ij&??h rgfnuhlf@riédl%rgr? il thble"0 &t gxample.

ers i Mensi ons the frame 2
at is andicipated dbaha ennjercafsuioss erhancements kp The systems
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(descr AR AR RARROIRSKRES b0 FLrBlud I bRy of e present
inventiohecaldd beanaddi rBdree ofetpem enhangemleets/\anmduﬂmad émb@diately
to, provi de acc te val ue r._th | ues, XIO
below ool BiiesS RG i, BommrRrgic i RoehiRUeg Aing Af osed
wound trace curve, and YIO and YIN. Once again,
techniques associated with both identifying pornts on

Lroviding WistarirabineaypdiligPl@Ysyst em and i ntegrati ng

LR @Rt 1 ;§rd\ﬁhlﬁ|§trﬁﬂaﬁn@rﬁoﬁrbrﬂihéacmﬁde§intthé dbgofte value of
are known in the art. The s ed data and

the waung aregn{ag deeeiiked ww?ur% é‘ﬁ%é‘s@i‘%ﬂ‘a% E “én4tq'r°ecqseﬁd

below}ji?WoQﬁd Bé ;idbs"lﬂ&ea’dd:éesrfém@m bBrﬁeaéi'r@JrﬁQtafn%ésQé ARy provide
I's anticipated that a nunber of various

an OV@Mﬁ'@ﬁﬂﬂ%)ﬁt@&'@%ﬂﬁ@@%t@?@”@dﬁ@:?ﬁ"ﬁ@ﬂt WwBHd ftragge but previous
tracesra%gseerﬂa%@ itStHesaticle vddhdRira Si5éaHi pRELAYIn FIG! Acthese

pr esent
hlstorrcal 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



i nvention could be made. Sone of these enhancenents

are outlined i medi ately bel ow, while others should be
weaeppevesiset 0 t hose skilled in the art. Providi RgT/US2007/011129

Hi storical Imaging Display In 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 sone C|rcunstq es to actually provide an

overl aid display that |ncorggrates not only the

current wound trace, but previous traces associ ated

most e&é@hdtehﬁfmbtas%ﬂe%owm dfthe WERRE 'rfdrﬁelpéthaﬂ’ﬁe whire
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picC utline what js eas ntifi e
of the WoURR SWBIRAR LoD 1 Ak reideaing aeund fhecvaipd geriohery

assocnéfe@wﬂﬁ ka6t Skin Gis8UEPhHA Gréh F tiarghhukitopl Bae typlcally defines
undi srupted skin tissue on the patient. Those skij

I
the periphergbextent gf the woppgnisal, aﬁsvﬂa?élv a %W@pstmin&h@ interior of
the woBEB%hé’rbﬁPﬁurH@%&y £8RARuETto RaHERAIrNd theMaalimepréckBat

I kew se traced using the
il Mnépahfmtmr@fﬁbaae aiarious|zangsavighinthe ayaund maydermit the

techmc%ﬁ%‘F@\teﬁltﬂfzafeh[ﬁrofvﬁdeﬁltﬁeémgfg Isgfyay fif eﬁ'ﬁq ces, each

ntron or t touch screen St us in
correspordingdospecificateasof inkesesti bod exarpip| the mo'stsmeﬂor of the

ctosec 5 Bl B ESatbyb R B0 it Ak e P
associaterl with ¢ihe mﬂurjm diwo ofostbecumes dutrovwaditg thiessérous ziooe)would
cemtnd S S EHER AR A b e B S v e
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healing 0O FindINe atfoulth el ektetibritd IR Fhé BBrdlsPL2EsS tratbeind the two
i dentification of the vari ous. zones thj n.the vvouR_‘ .
initial GrAGUIRIPAAONEHEAEe (FAUK HRSEHDR I AFRAP r%mﬁbpst e wound

itself. EA8RbEtHRgR! ateakidoul@bréViéé ehe healthéaRSprovitfet relevant information
about the healing process, and as a result provide guidance 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
caregivers will determine their own particular 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 now 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



corresponding to specific areas of interest. For
exanple, the nost interior of the closed curves would
woeod7he3ser ous zone as defined by a small intepPCoUS2007/011129
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 granulation zong would provide the overal
boundary for the wound trace that is undefined by nore
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absolute value of the wound area be provided in this display, but percentage

F.

changés 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 brief description 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



for the purposes of identifying and catal oging the

wound data and the i nage data acquired. Although shown
woibdTie3sske frame typically associated with thecriussio7/011129

preferred enbodi nent of the present 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 aﬁ500|ated with the current

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

hi storical data suitable for identifying changes in
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to the h&cﬂnﬁﬁhé@aléménmmc%sl ents. The system and
o y of the present .invention are entirely

S phiher pne;sengmﬁ@tlee épilcwg figne ﬁhwr@frameé SMSERID
r
embo&;ﬁ\%?ﬁé? cﬁ I n nor eag?tﬂgﬁlrebel ov% ggﬁegﬁg% trg?ﬁﬂ)ds of the first
preferredepmbbdinnientt ¢ff themyesentigvention, rlemr@négtls wovhmadg to FIGS. 6A

and Sé.s %.“%3% o&@hrg'rﬁinﬁzg té?\%z&s{i% é’ffg%%sswgrﬁégd g@ﬂpg%ﬂgﬁﬁ% (FIG.
6A) antifroicessing. (FTB. BBI)cuw) woanddeaceedat. #dGL 6A simywsthainitial
proce AP ELa i A ADRR LB DHSERER i sBpEofiB8L R acauiston
methobbld‘iggjatomls mhlatitdmi at Htep de2 wlserel‘measireglves inmaynviso&llyinspect
ce Wi es._of

the waigdand 365 B SRRIEP R EOTIRLS S8 e RyeE I ELEpuRa. At Step
104, tfdaei:afég\fhrtmgcégmk@t@a(reﬁt/traﬁsmaém fafn bher fher wbund area

preferred s rQ or wWith nthef| g%Fgf %hﬁ]lma
SUfﬁC'?'He’fos‘&V@ﬁ&“ﬂY%‘f PeBtiR P mncerﬂeAgﬁ 4gbofhe Cardgiver or

techni€iadli thbh itRites il waindbbiitiRe RGtH & #§ietip Wpevesn @ie a
coordinate systemis |ikew se si a nmatter of

transpgresyifteansivgemittm 'arﬁena%@éah%tﬂfﬁgg% §stlitide Resgsura oprfe wound
surface A HOSYibIRN TREGELARician/caregiver then removes the film from the wound
at Step 108 and positions the transparent/transiucent 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/translucent film 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



The nethods of the present invention follow fromthe

preferred system enbodi nents described in detai
weaehowas3sser a di scussion of the nethods of theptrnskoo7/o11129

preferred enbodi nent of the present 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 t initial process of

acquiring a wound trace sufficient for digital
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data hap diaei recaMERY 116 PIRSESFEN (AR A SSESBRST! 4 fae mage -
threshWRHR4rfide LA Rd Stép Measin 18 stép e procedasr Simpiffdentifies 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 frace, 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



frame. Typically the digital canera utilized in the
system of the present invention would provide an
womeriizatse | magi ng view (on the screen of the PO#vUS2007/011129

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 thaj. is described in nore

detail below. The process flow chart is therefore

continued at flow chart B by way of process connector
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dlsplay%hd fﬁferenimstmfthealaimammaiu@%@i Stepfl 3Bn e @mracter of the
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Thereafter, at Step 130, the
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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 fi nally, in the process of examlnlng the bracketed region,
(5) the processor finds and identifies the wound tracmg by dlstmgunshlng 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



the processor carries out typical integration of the
curve outline in order to calculate the area within
woheorci3ssse based on known geonetric paranet er sPCT/US2007/011129
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characteri ze xe ug_as,.ejther e
image G than g wead KEce iaRnT I kel IPPeRbIDg: (ace sequisiton
methoé’l@lBB{/ 140 i8S GhiBaRd %Sféb *IWDZ wiheteane |c)éré?véﬁﬁ@Wu$§éanspect

by associating it with the region on the peri pher
the wopRd anshplpaean %%Ormrﬁt%gefﬁmq marer adipgeahio on ‘Néh'" the
woundegg %‘ieﬁe 94hhihd EfHiGE8! Sosifichs thePdigfkPin ?fdet\ﬁ't% gtﬁé deital

rest, nanely inside the square; ore
camerajpang cogfitos thatadewsayess waund sectionstof W%ﬁSt\fvﬁ!l as the

refererpdex%l rlké]'; %\E '@éﬁﬁ QHSC% @hﬁ'iﬁgn WhER & ébl%%@c&ﬁftﬁlgnﬁ?g of the

rocess of exa
woundtmmcmh diole dégiiad rmagmg dendcer ammhnhlardghmn@n then transfers the

it PASOL b8 o BRGSO lo 158 Y4010 10 I varius
methodgtistigsed abloger i t hms known in the art, the processor
th nbl d d t
e IR TRl e b sl e 8 8 vouna
site onV!hbhtabléQ FC 8AdGhoblifiesWeitidiis ﬁ&bh@térsiéé@cﬁatleﬂamm me image
nmet hods may be utilized in the preferred enpbodi ne

(scale; eonteassveolar.€ite) i SIEFThorH PN e PRYES arRp P Hiewgund ‘and at the
refereﬁ’c%s{#‘q arRd cﬂhlbl?ant fier] 1BESs ’E?ﬁ! %ﬁn@'p%‘ﬂrﬁé’de? Pahd %ny other closed

s on onput er display screen. A variety

areas gf gefcsra) wfam shius eftthe ﬁ@%mﬁ?nﬁ*ﬁ‘/ﬁﬁyf%’ eBHredﬁa%éﬁté%C device
at Ste;?"ﬁsb Hife ﬁf&%&&@g%@ﬁe P idniHtRIT BHenOsh e, ryt@téﬁel 54, the

he necessary too di scerning the efficacy
image\psaoessing mlpﬁ;n%ﬂwtﬂﬁ degeded st muss slalaibbalayy. fT*E%PTQﬁ%S flow

chart Js. t@ﬁé%tfé’re 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 o% the wound trace established by the clinician through 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



For.a .discussion of the nmethods of the second
preferred enbodi nent of the present invention,

woeb@viessse i s now made to FIGS. 7A and 7B. The®eT/Uus2007/011129
fl omchart diagranms show the steps 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 proggssing. |nmage acquisition
nmet hodol ogy 140 is initiated at Step 142 where the
caregiver may visually inspect the wound and pl ace an

for scaliP P Irhage of e nound itseifkas caldubitions regandingitihdared béthe
" wound. At Step 144, the clinician positions the

woundaqr@,qagqle R ng devi ce (the digital camera) and

‘?Héfééftﬁi hhstep 16w %Vﬁb%e%n@eﬁﬂﬁéé BR8 |6¢ate8 ke tracasdata
as the reference marker. At Step 146, the

associaiednvith die line thatapas trased hy W'mlan wade the tqq?@ swyean of the
tablet I§¢ \)Mé rérg)nﬁcli gﬂl\% P%ﬁbpﬁ?a&t ?%n\gﬁﬁhH?PhéW?@nary to area

n| ci'an ers t i mage
calcula(tiaha, the piecesainbgobubite donfivasdhe sxigiends O‘émb@rsdmqu: traces

anc, 35} o il 5t O SSSRRAEBoBBIE o SifBnatie, e
process magys notifyt the elimician shatethertractes establishétCaem dotreuffiCiend for
{ d t

prococtfa (el AEHHuBoL A hALBL. I SAebliped mOBrb 62 e,
assocn@tﬁadt With 1ol itfbr&méd@nd eatad Gaes e estublishbed, e dataiigscaled
accorclig i e E s e PSP e AR Ky Bl Tof BB HHocessor
cames&ﬁﬁ%bic‘éﬁrﬁé@n%@ian(ﬁf th@ euhddbatinBGndsdeE fo 4lcHiatd tHéarea within

he et hodol ogy of present invention then enters,

the curyﬁ, agajn hased ppdhe ﬂﬁﬁ@é"‘gﬂ%‘@%’i%ﬁcﬁ'tﬂﬂ paf@meigrs agsociated with
the ldeﬂﬁﬁgﬂ'é?%déebépfe?e%ﬁfg%' tb%'; e\‘]kt%Y.‘! 1%%%7\2%%%3&]1% aRpidy

erefore conti ow chart
informatier asd featwies to highdight Hecarezgsy D%lﬂt@@@t on ﬁhe presented dmage of

the woéf‘\g' oudz Séepﬁ)?t @%S %@E\?{ %@gst&ﬁh Q%ugrlelt%\? gng'mg@ncal Finally at
Step 1Z2| thecdata advumglhtéchwithdbeaurtent nsragb_lmcbaarbhlatdztalab'ms is
sored Fgub et 7 BareiRethob S BB B S e
measuf@méedits. S | ocated within the di gital image of the

wound site. As discussed ab I'ft}#‘erefe nce tag i S ]
. i sUmMPBL DR PROGESHNG RIQG '6%9 SBEPRA PrefREEd jgnbodiment
of the Bﬁéidén‘f |rWeﬁitioﬂQHbl%uH@%B)foWﬁ'WbItﬂgn’iﬁg@hﬁ)d&sﬁﬁﬂgr}stébg (1) a
erefore

ge data. Th h contrast outline t
digital tmageaigh@ M@Wr%teegw th eriREsTGIRS iBEiuded) isgcaweed ARge

comm Qlfucht&l WY 'Bigbdél %ée@s’f’ng §&§Héh@idd§?§ofa@%réjtdlﬁzht fivedh Bsplay;
(2) an gpptort%n\llt\e lljs? pro%rngeé: '?g {hleechmcxan to improve the clarity of the image for
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 acqufred 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



Thereafter, at Step 162, the processor identifies and

| ocates the trace data associated with the |ine that
woaso7isassed by the clinician onto the touch scpegmwsedo7/011129

the tabl et PC device, around 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_he alternative, the

process may notify the clifiCian that the traces

established are not sufficient for processing to begin

and ottfdtdid §8%§?wﬁ§%e tde,gﬁ; hesdrRpaRr Uﬁtﬂﬁy{ sEREh ¢diRveatha

assocl at ified and |located trace is
relevangdnfopmatinado the @a@&hsatesp@meofa ta @stablisty Majntai aanmodify

awourhf{hlégg%%pé%%% reference marker. At Step 168, the

arri'es out typical integration of the curve
Aithbugk the poesm'lt inventivrchas beentdesgribgdvin ttalrms ohthe foregoing
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h later nmeasure I'n " sSummary, the processing
departfrarg dae seiitsind seopseebig ipyentien.ed enbodi ment of the
R 6 SR thaY +é1‘.?aﬂz@§15l"gg H%?la; & th@"l’b Ié*ﬂegdés'%!nbbﬁaﬂf‘ove for
processi ng s Igit |nage wound
exampde, thag béem chesen @niceanily for ltﬁ:smmw}M@dattmmwlwa the art will

recogqnaﬂﬁ}&ag% %%é'@etﬁgg tﬁétt %éhé V& g?e?‘ 311,,{11;% ﬁ%‘%lg%hty as that of the

rectangplao ftanme tescribed .o idalbd appamnt tﬂnaﬁ atablet BCi provisles but one
| ar

f h
mechatinpf SIonBR ligith Betanial pfolRf i8R on a pgmppter and that
other raktHdis, wBiidoP@hicemaly ncﬁ imrgiee artoubh sicpeerh displae mnay provide

di spl ay thereby establ n data set defin
the graphib dase IRRAIEAUTER YSPG BIRtam & the Eest IRECRtar Refprences

to b!adk%vslﬁfteté%ﬁ‘fd&f &red8Ghd ﬁﬁné;ﬂar‘éﬁ@bﬁ tr‘ahglu&hﬁﬁﬁﬁé are meant to
defining the wound perineter; and, through a variet

y
be exasnplary only: am neh Biingok the types of H@tsf'a@e%\% pight be used with
the vaRSi& BBhfbrnis BP BIL SN O thifltetBHfvEhAGhNY dat a and
ca ates the area Wthin the curve equating such
with the area of the wound through ratio netric
conpari son to the included graphical frame or



reference marker. As with the first preferred
enbodi ment, highlighting of the i mageand ot herw se
woi2eqi1dyiseg the results on a conmputer di splay SCTASmO07/011129
convey the relevant information 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 descripti,gn has been provided by way
of expl anation only, and i¢SAot intended to be
construed as a limtation of the invention. Those
skilled in the art wll regpggi ze nodifications of the
present invention that m~ght _accommopdate specific
pati ent and wound heal i ng environnments. Such

BRebierB ot Sbafinbd i GocRd iy Bfc4 B H AR (B, fho system
¢bdreptigipg: of wound or to the type of therapy being
CopeadiotldMReyEhibne (v pERRTll PSRt & spabedUistance

§ﬁetaa@wfrarn gaiareouiyd ¢12), fier Acugitiag @ digitatrinzge @)\of said
or exa

le, h be i ly f it .
WoNpR Y i SiEgaEORRIAEN Ui sal whbBLLLaNi e
al t er BakRerdpeERAG (82) fdtmbvatsipipstidraple RB@ssociation with said
functionality as that of the recta gul ar Ira{m ts of k
WESEH (125, 534 relerance A (R heVNGA SerPable lepents of known

gfr\qgﬁ%gﬁ bytg one mechanismfor allowing a clinician to
estab isﬁ a wound trace on a conputer and that other

met hodedigiahinage display arg PrRresSRGASWCE (#BLEHIZR een
P 1400 g ey o,

ahdproaessing ishid aogdisedt digithimage (44 nsajrhdisplayofurther

trans|ucent filns e neant t :
BRRTISISE Beghb b B BEpHET Bbvich B5) T Bl i ecgbtiated
Withda Witab_b dff"lﬁtic_i/ wduguq_mo wlmne?ﬁia dtﬁgitallfheaggs(f,émspdi_spmed

resent inventian.d ains, 1. system. f or, determi ni i

eONa RN dMAGEA5PIEY 9t RIPGSE3INS Hinuce (4Pl falctliating and
FOHBMING! diouRd drelh tlseld B sal ftageand 4cegatar al | y
positi oned at a spaced distance and angle fromsaid
wound (12), for acquiring a digital imge (44) of said
. o1 i . . H (ﬂ'ﬂ .

R3] o SEre U il il aeio teapbhyricce o
shwital iogmaéwawr\&gsdﬂiaaqm_quaﬁ'ogammxﬁmﬁﬂ ingHgal -
ﬁ&%@%ﬁg&ﬁgé%gﬁ&ﬁ?%aib i) iR 128 dRditiAbgedisplay and
kno i rensi ons; an

processing device (40).

The system of Claim 1 or Claim 2 wherein said reference tag (32) comprises a
flat geometric shape having a background and at least two orthogonal
élemeﬁts visually contrasting with said background , the orthogonal elements
having known dimensions.

The system of any one of Claims 1 to 3 wherein said reference tag (32) is
disposable.



a digital image display and processing device (46) in

data communication with said digital imging device
wO022)7/B8ss6r ecei vi ng, di spl ayi ng, and processi ngCsaise007/011129

acquired digital inage (44), said display further

conprising a graphical data input device (50) for

i nputting data associated with a trace of said wound

(12) while said digital image (44) is displayed

t hereon, said digital |wag? 4di splay and processing

devi ce (46) cal culating and reporting a wound area

based on said i nage and trace data. 2. The system of

Fhai syslemtsirfiyiosé bfl Cligig flo 4%!@1 daid digit@kirmage display and
conprlses a digital canera havin

pmﬁﬁﬁsirtsaﬂewﬁg (A6} eomprises M@Pgﬁﬂﬁmaﬁ%'ﬁ?’aﬁp Grsgid PC

ﬁ%prgg.@ fromsaid digital camera to said digital
play and processing device (A4

. 3., The _ .
Syst e ddtagtemmunication RERTSr FRGEMING, S§!$} acquired digital image
) r| c shape having a :
&@%k‘g fr H%ﬁ a‘él‘a@%@ or t hogonal el enents
Vi sualdrymwgm dwlamgcmenf(”rghft‘d cban'lagma@d agswired digital image

| 4. Th
AT R R TRRA G Rt oL 0T, 8, T
r ef er ?gmplﬁ@l(c&ﬂa mwtcﬂesmﬁs(ﬁﬂ)mpbraﬁhemsqssmtm witly said
one O d ai ns

gpgggéys%lﬁg SoFeRR rﬁge{ym a@ lg)g)ug b%ﬁbpltgsgg?\ggmpulable device
RSOP id gPapbaldatafkput daice EKO)Cf@mﬁipwttmg data deirasenting a

Aageol(sAIg WRHT (120 ASEPRIRPg) T pa it B AV e S (48): and

i mge éjhﬁ{?}d%n‘foéééﬁ%n( Mefssrng@aaIawun@d&ﬁgwalamger(ad) data
di gi t al ge (44) received fromsaid i tal |ma%é1dg

dng said vao‘gn@m)ctamcsjae@ torglculats, paid ?'?%) {2)-
association with said i nage display screen for

receiving data input froma user mani pul abl e _devi ce
('B@ systendof)Elgini & avhetainesaid persenali campatey (PG comprises a

1284 By Byt EBbE ol Soher] G098 posfiopalf fea ke

rgerre&any)saﬁglﬂe tbdyoth Wﬂlmggpmydoﬁsmdldlgwbldn@ gedqkd4) and
t n n ir . N
‘%HF% s%ﬁ%& 2 aa[}a{nggﬁ%mggég% i@f?&&cngﬁbﬁtﬁ&ewnh.

The system of Claim 5 or Claim 6 wherein said personal computer (PC)
further comprises digital storage for retaining said acquired digital image (44),
said wound (12) trace data, and said calculated-area-data.

The system of any one of Claims 5 to 7 wherein said personal computer (PC)
further comprises a data communications system for transferring said
acquired digital image (44), said wound (12) trace data, and said calculated

area data to a remote processing system.

The system of any one of Claims 5 to 8 wherein said personal computer (PC)
further comprises programming for selectively madifying an appearance of
said acquired digital image (44) presented on said display (48), wherein such
display modification improves definition of said wound (12).



6. The systemof Caim5 wherein said personal
conputer (PC) conprises a tablet PC and said i nage
waoi2eqiayssecreen (48) is positionable in a pl anecT/us2007/011129
generally suitable to both present a display of said
digital inmage (44) and operate said graphical data
i nput device (50) in association therewith. 7. The
systemof Claimb5 or Caim®6 wherein said personal
computer (PC) further comphizses digital storage for
retaining said acquired di§ital inmge (44), said wound
(12) trace data, and said calcul ated area data. 8. The
system of any one of Clains 5 to 7 wherein said
JEersonaI computer (PC) further conprises .a data
besysiesacf ghy oggas@femerraf@wﬂmgs@am ﬁgﬁ .@@eaﬁneajdata
sai h{ ?émgaééaroena to a 4‘%&?@@@%&:@@{3’?# yand said
digéakbimage dispiasgad mooessmg denigeoi 60ifaN wmumcatmg said
PC) further conprises
%?%ﬂ%ﬂ%ﬁl@@pﬁ%ég&@c hl%\?%}ﬂémé |&fy| ng an appearance of
said acquired digital inage (44) presented on said

NG R L ——

(#2)amd @md difitalimagyecdisglaysamnd prowesking Hevice d4f)y eacmiurther

ﬂ@@”ﬁg V&lg g%%abfzog“ﬁggﬁp galgg/g{eé? Sa\ggel%isgimt alm@Hé\icating
BA iR gigitariendde44)ther®betwearat i ng sai d acqui red

digital image (44) there between. 11. The system of
any one of Clainms 1 to 9 wherein said digital inaging

Aevtifod fot)detdfintidlaflt drdcking fROSred 6Ph Aour(12), the method
processi ng devi ce (46) each further conprise w rel ess

c¢ampri i stepse: systens for wirel essl y
bt nedbToygBY SO HpAREA Frchdt 1] (A2YR08n ek irtiédiptoly
assaciafechwitb uwaid (Mmu)n,d (123, sadreterennp tag(3iQ) handng digeernable
BlamR el JrabbSBBY G Wtk cai d wound (12). oai d

r ef er @ositidrivy a3fAgithianiaging devieenR) geakratiynaisa spaced distance
ol Toe Sl cB%gl g 19,2 101 Ll | ol ng devi ce
sai d vReRdtidgld digital image (44) of said wound (12) and said area
immediately associated with said wound (12);

transferring data representing said acquired digital image (44) from
said digital imaging device (42) to a digital image display and processing
device (46), said digital image display and processing device (46) having a
display (48) and a graphical data input device (50);

displaying said acquired digital image (44) on said display device (46);

tracing at least a portion of said acquired digital image (44) of said
wound (12) on said display (48) with said graphical data input device (Sbj, and
thereby inputting trace data, while said acquired digital image (44) is
displayed on said display (48); and

calculating and reporting a wound area based on said acquired digital
image (44) and said input trace data. ‘



13.

14.

15.

16.

17.

18.

acquiring a digital imge (44) of said wound (12) and
said area immedi ately associated with said wound (12);

woOneTsBesssi ng data representing said acquired gCcgiusado7/011129

i mge (44) fromsaid digital imging device (42) to a
digital image display and processing device (46), said
digital image display and processing device (46)
having a display (48) and a graphical data input
devi ce (50); displaying saiyg acquired digital imge
(44) on said display devicé (46); tracing at |east a
portion of said acquired digital image (44) of said
TRE Methbd) of00IakAl 12 firfHdr RoniprBinyithé stap) df gélaahwelsalmodnfymg
data 1 nput device (50), and_thereby |nputt|ng trac
anEppeanance shsaidaguited digital imaogs (ﬂ:-f@é”?%ﬁ')‘ gdon Said display,
HhSRLAKER PGS By Indhifbfdn ihBlove o Atio bR SROWSNAd (12). -
reporting a area based on said acquired digit
i mge (44) and said input trace data.13. The net hod of

i , . 1. a1 - . t |
Toaifies 4f S P EPCAAAT 93 fing: SonBlishf B8 S¥F o storing
§4it) acuissthdigitabimage (M4)| spidawound draiendatac bndlwﬁd agiculated
nodi f,i cation i nproves -definition of said wound (12). '
apea ‘?ﬁ%-rret hod of laim12 or Caim 13 further
conprising the step of storing said acquired digital

shedneliod o §faim, ¥ ey te a8 rpRR=YH ERE o1 Soi &b

9@%8[@"9@)@ BARS bhd teakihgoéhatdet Bi €48 dequiredidigitalimage (44)
over tinme and tracking changes i1n said acquired

angisaid crlptiedarpagili@sai d cal cul ated area data. 16:
The nethod of Claim15 further conprising the step of

di spl aying the cal cul ated val ues of said area wi thin
aneornmmgof Elaimib fnthergamprisiopdhe &iem gt displaying the

?leﬁjﬂfeﬁ%lugé SPLAY: rl:aZa wn?l}ﬂﬁ ﬁcg Ol tr&':iﬁ%; :E)pjdﬁsaid tracked

rising the st oncentrica
(thapgequvgr(am balajVIsudgtlsplaN sai d wound tracings
acquired over tinme on said visual display. 18. The
nmet hod of any one of Clainms 12 to 17 wherein said step

Ghecmiewd)dibf Cipiands furtiesrt corgpesinglthd siep af conpentsieally
d?seplaymg overlald images of said wound tracings acquired over time on said

visual display.

The method of any 6ne of Claims 12 to 17 wherein said step of calculating
and reporting a wound area comprises the stéps of

generating a two dimensional trace data array representing the spatial
locations of data input from said step of tracing said acquired digital image
(44) of said wound (12);

establishing an image threshold level between light and dark plxels

" within said acquired digital image (44),

identifying and locating digital image data associated with said
reference tag (32) positioned in association with said wound (12);

scaling said trace data array in at least two orthogonal spatial
dimensions according to known actual dimensional values for said reference
tag (32); |



19.

20.

21.

generating a two dinmensional trace data array
representing the spatial |ocations of data input from

weaiw/issssp of tracing said acquired digital imegeuSdebyo11129

of said wound (12); establishing an i mage threshold

| evel between |ight and dark pixels wthin said

acquired digital image (44); identifying and | ocating
digital inmage data associated with said reference tag

(32) positioned in associ a_td'ﬁn with said wound (12);
scaling said trace data array in at |east two

ort hogonal spatial dinensions according to known

act ualcafiyiR 6indégratibH #anétinssan Saidefracs daea haay (8 Lhlculate
carrying qut integration functions. on said trace data
apraamythin the beusdares of said WAMAD RS ARfhr | es of

sai d ihg3he R @Bﬂsﬁu%@wgw Ard Wihirethe b Sdtidhries of
cal cul ated area within the boundaries of Said wound
saigcwaygnd t@acihe et hod of O aim 18 further conprising

the step of displaying said wound traci ng on said

di splay (48) of said digital imge display and
Fheaguethiagoi@laime1§ Adtherasorapiising the istep of displayingisdid wound

RGBSR T2 SBblaks 4ok PP B 5 it

device. (48),. asTkaidnteading i®mamtey mdanoho&aimatidé_ilytfﬂliﬂg)in an
316k B b6 Tho LB A yoB R sal PR OR G5 proses

eanqy.i ses tracing a closed outline of the imge of a

peri pheral edge of the area of disrupted tissue
associated with the wound (12). 2 1. The nethod of any

e rAbtHdPbNEny dnkofADahien2ito FRivileféifbaid stdR6f IRGcipy at least
| east, a portion of said acquired dlfgl tal ima ebé44) of,
gpertinn i gafd apauises digliad imageiltd) @ Wdrvawm@( ) comprises
SHOARL R BR STRISRAEE ' b apleiB g A O brea o
disrupted tissue associated with the wound (12).

The method of any one of Claims 12 to 20 wherein said step of tracing at least
a portion of said acquired digital image (44) of said wound (12) comprises
tracing a plurality of closed outlines of images of at least two zones of
physiological character within the wound (12).



