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Dear Valued Customer!
Welcome to the WheelsBridge Skin Colour Trackei70igystem designed for automatic
analysis of spatial and temporal variations in skalour. The Skin Colour Tracker was
designed especially for observer-independent arsabfschanges in skin colour in
association with skin diseases and other condittbas may result in alterations in skin
optical properties.
The Skin Colour Tracker utilizes a highly sensitiigital camera equipped with polarization
filters making it possible to suppress direct soefaeflections from the skin surface. The
versatile system software — based on the MATLAB® performance language for technical
computing — allows for rapid and easy capturing amalysis of images. Among the many
useful features of the Skin Colour Tracker softwheefollowing are particularly helpful in
the evaluation of spatial or temporal variationsskin colour:

Automatic capturing of photos.

Zoom-in features to display details of images.

User definition of Colours of Interest (COI).

Inspection of COIl in the RGB and HSV Colour spaodeh

Application of COI to entire images and sequendemages.

Uploading of up to eight images to display consgeuthanges in skin colour.

Integrated trend analysis.

Export of data to Excel® spreadsheet.

Online manual

We are convinced that the Skin Colour Tracker lalla helpful tool in the assessment and
follow-up of spatial variations in skin colour amichanges in skin colour over time.

Thank you for choosing the WheelsBridge Skin Coloacker TiVi70.

WheelsBridge AB



Information in this document is subject to changeut notice and does not represent a
commitment on the part of WheelsBridge AB. No mdrthis manual may be reproduced or
transmitted in any form or by any means, electralycor mechanically, including
photocopying and recording, for any purpose withbatwritten permission of WheelsBridge
AB.

Any use of application of WheelsBridge products thesperformed by properly trained and
qualified personnel. WheelsBridge AB takes no respulity for action taken on the basis of
information derived from the use of the productatiéed in this manual or from
consequential damages in connection with furnishiegformance or use of this manual.

Licensee’s limited rights are governed by the Igeagreement between WheelsBridge AB
and MathWorks. Licensee may not modify or remowe la@nse agreement file
(MarthWorks or third party) that is included witetMCR Libraries (“MCR Library
License”). Licensee of this Application acceptstimens of the MCR Library License.

The Skin Colour Trackeis patented and/or patents are pending in seveuatges.

The Skin Colour Trackeis not registered as a Medical Device. It is inwhtbr research
applications only.

WheelsBridge is a registered trade mark.






The colour of the skin changes over time in masgases and conditions and can thus be a
useful indicator for assessment of the developrardtprogression of skin disease or a
healing process. What is generally referred tdkaslour is the spectral content of
backscattered light following illumination by aligsource. Consequently, the skin colour
observed is not only dependent on the optical ptigseof the skin, but also on the spectral
signature of the illuminating light, i.e. the cotquerceived is dependent on the spectral
signature of the illuminating light source. If giial camera is used to capture a photo of the
skin, the spectral sensitivity of the photo-deteetway further influences the colour of the
photos recorded. Consequently, skin colour carbasegarded as an absolute quantity.
Changes in the spectral content of the diffusetkbeattered light from the skin under
illumination by a light source with a fixed spedtsggnature, however, carries useful
information about changing skin conditions.

By way of polarization camera technology, 8kin Colour TrackeTiVi70 captures photos of
the skin and displays these photos in a user atterfThe user then selects a region of interest
(ROI - aregion with a specific set of colours). By lgmang the spectral content of the
selectedRrOl in this photo, and by further limiting the spettrantent of the actu&®Ol,
selection of a range @olours Of Interest (COI) can be made. THeOl defines a mask of
selected colours that is applied to the actualgbotiny other sequence of photos loaded into
the program. Th€OI technically constitutes a volume in tR&B or HSV colour model

space and conversion between the two colour medelde made. THRGB colour model
determines the amount Bied, Green andlue colour in a photo and any picture element in
the photo is defined by a triplet of integer val@lestween 0 and 255) that determines the
actual colour. Th&iSV colour model also describes the colour of an iiddial picture

element in terms of a triple(e, Saturation and/alue). TheHue defines the colour
(throughout the visible spectrum), whitaturation defines how saturated a colour is and
Value defines how light/dark a specific colour ish&4 a photo is described in either the

RGB or theHSV colour space model, it is totally defined by aque set of triplets - each
triplet representing a specific pixel in the phd@@nversion between the two colour models
can be made automatically. More information abbattivo colour models can be found at
e.g.http://en.wikipedia.org/wiki/RGB_color_modahd
http://en.wikipedia.org/wiki/HSV_color_space

The intended use of ti&kin Colour Tracker TiVi7& to map colours of specific colour
space volumes in research applications. It is sbapproved for the diagnosis and
treatment of disease.




The Skin Colour Trackeoperates in the following way:
1. A sequence of photos of the same skin site is extad different points in time.
2. A single photo of the sequence is uploaded to fiee interface.

3. Aregion of interestROI) in this photo is defined by use of the mouserasgnting
the colours of interesCQOl).

4. ThisROI is exported to th&elect COlwindow, in which the selectegdOl can be
further defined using thRGB or theHSV colour model. This fine-tunedOl is
represented by a mask generated irR@¢.

5. TheCOl-mask is exported back to the main window whei® d@pplied to the entire
photo. In this photo, only colours representedi®QOI-mask are displayed and
accounted for in the further statistical analysis.

6. An entire sequence of photos, to which t3Il-mask is applied, is loaded to ti&kin
Colour TrackerLibrary page. The triplets inside the colour volume defibg the
COl-mask are displayed in each photo uploaded tailbhery.

7. By use of the integrateébrend Analyzer, the percentage area of the actual skin sites
that possesses colours defined by@ad-mask is displayed, thereby making it
possible to visualize changes in selected colagions as defined by tH@Ol-mask
over time.

Inthe GETTING STARTED section these features are further explained hyofan
example

The basic features of tt&kin Colour Tracker TiVi7@re probably best explained by way of
an example. In the following example it is assurtied the photo®sor-0001to Psor-0008
have been captured and stored in the fold€i70demonstration. These photos simulate
minute changes in a psoriasis plague over time.tdsieis to analyze how the extension of
areas with inflammation (red tissue) and scalingif@vtissue) changes from the first to the
last photo in the sequence. Such assessments foimegral part of PASI (Psoriasis
Assessment Severity Index) calculations which erguently used in clinical routines. The
precise colours of interest are defined by the bgeneans of th&elect COlwindow.




1. Open theSkin Colour Trackemain window.
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— Fraction & Limit:

— Photos.

Load COI
Name:

Date: Datew

2.

In the Skin Colour TrackeMain Window, click theLoad button. Navigate your way
to theTiVi70demonstration folder. Double-click thé®sor-0001file.
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3. TheSkin Colour Trackemain window should now look like:
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4. Position the mouse pointer at the top left corriegheROI to be drawn (a white area
representing scaling). Press the left mouse buattoindrag the mouse pointer to the
lower right position of th&OI to be drawn. Release the left mouse button.Skie
Colour Trackermain window should now look like:
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5. Click theZoom In button to display th&Ol selected. Th&kin Colour Trackemain
window should now look like:
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6. This zoomed-in image contains the spectrum of wdoteurs representing scaling
tissue, but also some other colours not charatitefig scaling. This part of the
colour volume can be eliminated from t@elours of Interest by use of th&elect
COI window. Click theSelect COlbutton to open th8elect COlwindow.
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7. In theSelect COlwindow theROI is displayed in th&hoto panel. In theked,
Green andBlue panels the distributions of the values in thegfR&B colour planes
are displayed. The vertical solid lines in the dgag indicate the minimum and
maximum limits of each colour while the dotted Briadicate the center values. In the
Center Colour panel, the center colour is displayed. InHuit boxes below the
center colour display, the correspondirgd, GreenandBlue values are shown. The
associatetHSV center values are displayed in thait boxes below th&GB-values.

8. Click theHSV button to display the colour distributions in tH8V colour model.
TheH, SandV value distributions are now displayed in theipegive panels.
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9. Click the same button - now labelB@B - to return to thd&RGB colour model
presentation mode.

10.Move the mouse cursor over the photo. The actetl@ elemenRed, Greenand
Blue triplet values as well as ti¢, SandV triplet values are displayed and
continuously updated in tHedit boxes below the photo.
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11.Click theZoom in Scalebuttons in thdRed, GreenandBlue panels respectively to
zoom in on the distributions between theper andLower Limits . TheSelect COI
window should now look like:
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12.To generate &0I-mask and further limit the range of colours digpldin theROI to
includeonly white colourssuccessively click the right arrow in tRed Lower slider
(redLower Limit ) until the solid vertical line reaches a positionmediately to the




left of the dotted center colour line (setting leé$e colour limits can also be made by
inserting the target colour limit in the associaietit box or by dragging the colour
limit vertical line by use of the mouse). Repedd firocedure using théreen Lower
andBlue Lower sliders. TheSelect COlwindow should now look like:
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13.The photo now displays colours defined by the sgstiof the vertical colour limit
lines. The green area in the photo correspondsltarcs outside the settings. The
colour range defined by this mask is dendi€al .

14.Click theHSV button to display the mask and the associatedictilnit settings in
theHSV colour model.
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15.Click theRGB button to bring the system back to REB colour model presentation
mode.
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16. Click theCol Spacebutton to open th€olour Spacewindow. This window displays
how the individuaRGB triplets of pixels within th€Ol mask are distributed in the
Colour Spacevolume.
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17.Move theMouse Pointerto the centre of the diagram (the pointer changestle).
Press the left mouse button and move the mousedi@lgeam can now be viewed
from different angles.
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18.Click theHSV radio-button to shift tthe HSV Colour Spaceview. The more
uniform the colours within th€OI-mask are, the more are they confined to a small




volume in theColour Space The actuaUpper Limits andLower Limits as set in
the Select COlwindow are displayed in tHamits panel.
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19. Click the Closebutton to close th€olour Spacewindow and return to thBelect
COlI window.
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20. Click the Save COlbutton and save the colour limit settings underrtame
“MyFirst’, so the actuaCOl - mask can be regenerated at a later session.

21.Click theRefresh button.
22.Click Load COI and reload theMyFirst” COI.
23.Click the Apply button to export the colour limit settings backte Skin Colour

Trackermain window. The&Select COlwindow closes, and the focus is again on the
Skin Colour TrackeMain window, which should look like:

®

) -
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Name: Psor-0001

| o]

Date: 21-Feb-2006 09:20:36

24.1n theFraction & Limits panel, theCOI limits are displayed together with the
fraction of displayed tissue in percentage whichdsupied by the actual colours of
interest in the colour volume space. Click #mom Out button and then click the

COl-radio-button to apply th€OI-mask to the entire photo. Toggle between the pure

photo and a photo with superimpoge@!-mask by using thhoto andCOI radio-

buttons. Observed that #'oom Out mode the fraction changes to 9.23 % - i.e. scaling

tissue occupies 9.23 % of the entire displayed akea.
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25.Click theLibrary button to switch to thkibrary page in theSkin Colour Tracker
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26. Click theLoad Photosbutton and select the first photo in the photaisege to be
displayed Psor-0001in the TiVi70Odemonstration folder). Up to eight photos with
the same name prefix and consecutive numbers areiplmaded to the library and
displayed in thd.ibrary panel.
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27.Click the COI button to display these photos with superimpd3édi-mask.
RS =
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28.In theLibrary panel, the eight uploaded photos are now displaytddsuperimposed
COl-masks. In th&esultspanel, the fractionRraction %) of the entire photos
represented b€OI values, the difference in this percentage frommmao to the




next Difference) and the relative change in percentégeof Former) of the area
occupied by th€Ol-masks, are displayed.

29.Click the Trend button to display the trend in termskhction % in theTrend
page Click the Adapt button to adapt the y-scale. T8kin Colour Trackewindow
should now look like:
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30.The upward trend demonstrates how the extensianeafs with scaling increases over
time. Click theMain button to return to th8kin Colour Trackemain window.
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31.Click Photo in theDisplay panel to return to the photo mode. DraR@I in an area
with inflammation to demonstrate how the extensibthese areas is reduced over
time. The window could for instance look like:
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32.Click Zoom In to display the selecteRlOl.
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33.Click Select COlto open th&elect COlwindow and then click thEISV button.

— Photo. — Hue
Height 23 Width 17 i, : H Center :
Average: R:192 G:67 B:52 H:6 572 V.75 sl " | —l_—l
| H Upper
! 20 | ) BN |
o4 l
| H Lower
ozl 2 | ]
|
o T enp & Zoomn Scale
S Center
: e o
oz l
| S Upper
05 | a0 | W
o4 l
| S Lower
iz 57 | N |
M o o Em Zoom In Scale
Red Green| Blue L
TR 5 v \ Center
' : ' ' 715 ]
oz l
— Center Colour | W Upper
o4 l
] ] | W Lower
Red[ 182 | Green| 80 Blue[ 57 | oz : 60 | _
H 1 s 68 v [ n e Zoom In Scale
Loadcol |[ savecol |[ RmeB | [ Refresh | [ colSpace | [ 4ppy | [  cose |

34.To eliminate dark and light areas in the sele®ed, grab thevalue Lower Limit
vertical indicator by the mouse pointer (the mopsimter changes to display double
arrow when the pointer is positioned over the iathc — the indicator can be dragged




by pressing the left mouse button while movingritmise) to the right and théalue

Upper Limit indicator to the left.
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35. Click the Apply button to return to th8kin Colour TrackeMain window.
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36. Click Zoom Out and then click th€OlI radio-button in thdisplay panel to display
all areas in the photo with colours within the se&dé colour space.
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37.Click theLibrary buttonto go to theSkin Colour TrackeLibrary page.
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1:Psor-0001 jpg 2:Psor-0002.jpg 3:Psor-0003.jpg 4:Psor-0004 jpg
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38.Click Trend to display how the extension of the areas withamiitnation is reduced
over time.
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39. Click Main to return to th&kin Colour TrackeMain window and then clickClose
to close the application.

The intended use of ti&kin Colour Trackers to follow changes in skin colour in a sequence
of photos recorded over time, thereby making itsgae to verify, quantify and document
disease progress, healing processes and reshirafpeutic measures or topical applications
of skin care products.

The Skin Colour Trackers composed of two separate windows. The main ewn(Bkin
Colour Trackej is used for uploading stored photos from diskftwther analysis. After
selection and zooming in on a Region of InterB€DI), the selected area of a photo can be
exportedo theSelect COlIwindow. In this window, th€Ol-mask is created by further
limiting the set of colours represented in B®@I, either by use of and thRGB or theHSV
colour space model. Th@8OIl-mask is exported back to ti&in Colour Trackewindow
where it may now be applied to any photo or a secei®f photos uploaded to tB&in

Colour Tracker The Library page makes it possible to simultaneously work aitt view a
sequence of photos to which 8©I-mask is applied. In thérend page, the relative fraction




of the entire colour spaces of the individual pldtwat falls within the colour volume defined
by theCOIl-mask can be displayed. Iterative generation of @&1-masks makes it possible
to design the optimalOl-mask most accurately visualizing the skin colcairgge of

interest.

4.2  Skin Colour Tracker window — Main page

The main page in th&kin Colour Trackewindow after uploading a photo (Psor-0001.jpg
from the TiVi70deminstration folder) is shown iretkigure below.
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The Skin Colour TrackeMain page window.

1. Load — click this button to upload an already storedtphrom disk. Select the folder
in which the actual photo is stored in ek a File window by double-clicking the
file name or by printing the file name in thde Name edit box and clickOpen.

2. Save- click this button to save the displayed photo.

3. When a photo is uploaded, Neme and capturindate are displayed in the lower left
corner inside the photo display frame.

4. Load ROI - click this button to load an Saved ROI (onlyZioom Out mode).

5. Save ROI- with the photo irZoom In mode, the actu@®Ol can be saved under a
separate name.




6. Draw a region of interesRQI) inside the photo by
a. Positioning the mouse pointer at the upper lefheoof theROI to be drawn.
b. Press the left mouse button.
c. Move the mouse pointer — with the left mouse bufitessed — to the lower
right corner of thdROlI to be drawn.
d. Release the mouse button.
The boundaries of thROI are now drawn in green colour. A n&®I can be drawn
that automatically replaces the existR@I. Drawing aROI enables th&oom In
button.

7. Zoom In — click this button to replace the photo by R@l selected. Th&elect COI
button is now enabled.

8. Select COI- clicking this button opens ttg&elect COlwindow to which the selected
ROI is exported.

9. Reset ROI- reset the actu&Ol.

10.Library - clicking this button opens thabrary page in th&Skin Colour Tracker

11.Close— clicking this button closes ti&kin Colour Tracker

12.Display Panel- when aCOl-mask is selected (in tigelectCOIl window) this panel
is enabled. Clicking the radio-buttétoto displays the photo witho@OI-mask.
Clicking the radio-butto€OI displays the photo with superimpoge@®I-mask.

13. Fraction & Limits Panel —when aCOIl —mask is generated thipper andLower
Limits as well as the fraction of the displayed photoeted by theCOl-mask are
displayed in this panel.

14. Export — exports th&kesultsto anExcel Spreadsheet.

15.Manual - to display thé&Skin Colour Trackemanual on-line.

16. About — displays about information.



" #$%

In theLibrary page a maximum of eight photos in a sequence eaploaded from disk.
With the photo sequence Psor-0004.jpg — Psor-Q898jploaded, theibrary page looks
like:
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1:Psor-0004.jpg 2:Psor-0005.jpg 3:Psor-0006.jpg 4:P=or-0007.jpg
08-May-2008 10:04:15 15-Jun-2003 09:15:03 18-Juk2003 11:12:15 07-Aug-2008 08:52:05

5:P=or-0008.jpg
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TheName and the capturin®ate of the photos are displayed directly under thpeesve
photo. If aCOIl-mask exists (as selected in ®elect COlwindow), theTrend button and
the Display panel are both enabled.

The Resultspanel displays:

Image Number. the actual photo number in the sequence displayed
Fraction %: the fraction of the entire skin surface in th@fohcovered by the
COl-mask.

Difference: The difference irFraction % between two consecutive photos.
% of Former: The change in relativeOl-mask area in % from former photo.

1. Load Photos— click this button to load a sequence of phofésen the button is clicked,
double click the file name of the first photo isequence to be displayed. If more photos




exist in the same sequence (have consecutive najradefiles (up to eight) in the
sequence will be displayed.

2. Trend — click this button to go to thErend page.

3. Main — click this button to return to théain page.

4. Display Panel- when aCOl-mask is selected (in ti&electCOIl window) this panel is
enabled. Clicking the radio-buttéthoto displays the photos witho@OI-mask. Clicking
the radio-buttorCOI displays the photos with superimpose0I-mask.

' $%
In theTrend page the fraction in % of total skin area occufigdheCOIl-mask is displayed

for the different photos in the sequence. Tifrisnd track gives a quick overview of how the
presence of a selected colour ran@®l) changes over time.

1. Adapt /100% Max — click this button to adapt the maximum valuehef y-scale to
100% or to the maximur@Ol-value.

2. Library - click this button to return to thabrary page.




3. Main — click this button to return to thdain page.

5. Display Panel- when aCOl-mask is selected (in ti&electCOI) window) this panel is
enabled. Clicking the radio-buttéthoto displays the photos witho@OI-mask. Clicking
the radio-buttorCOI displays the photos with superimpose0I-mask.

The Select COlwindow imports thdROI from theSkin Colour Trackewindow and
displays it in its photo panel. With the systenRi@B colour model, the distributions of
Red, GreenandBlue colour values are displayed in tRed, GreenandBlue panel
respectively. In th€enter Colour panel, the center colour (triplet BGB values) of
these distributions is displayed.

ThePhoto Panel.

This panel displays theOI imported from theSkin Colour TrackeMain window. The
Height andWidth of thisROI are displayed above the photo. When the mousercurs
moves over the photo, the actual picture elemeouce RGB value triplet andHSV
value triplet) are displayed in the edit boxes helbe photo.




The Center Colour panel.

The center color is displayed at the upper patth@fpanel while th&GB andHSV value
triplets of the pixel at which the mouse points displayed in the edit boxes.

TheRed, GreenandBlue panels.

When the system operatesR&GB colour model mode, theed, GreenandBlue panels
are displayed. The diagrams display the distributibrespective colours. The two
vertical solid lines in each diagram representLtwer Limit and theUpper Limit of
the specific colour, while the dashed lines repretige center colour of the distribution
(average of.ower Limit andUpper Limit values).

These lines can be moved by using one of the faliguhree alternatives:

Place the mouse pointer over a vertical line. Teiater symbol now changes from
single arrow to double arrow. When the pointer syhi®a double arrow, press
the left mouse button and drag the mouse pointamew position. This activity
moves the line to a new position. When the lefs®button is released, the line
indicatingLower or Upper Limit or Centre has attained a new value, or

Move the sliderpper, Lower or Centre) to a new position or successively click
the left or right slider arrow until the verticahé has reached the target position
(avoid moving the slider by continuously pressing arrows), or

Print the new line target position value in thet &édix and press enter.

Moving the center line (the dotted line in the axcontinuously updates the colour and its
associatedRGB andHSYV triplets in theCenter Colour panel.

Clicking theZoom in Scale / Zoom out Scalehanges the limits of the x-axisltower
Limit andUpper Limit respectively 0 and 255.

The buttons at the lower part of tBelect COlwindow have the following functions:

1. Load COI —loads store@€Ol coordinates from file. In thBick a File window, select
the actual folder and double-click tG®Il to be loaded.

2. Save COI- saves the actu&lOl| coordinates from file. In th8ave Aswindow,
select the folder into which tHOl file is to be saved and print the name of theifile
the File name edit box. Click theSavebutton.

3. HSV/RGB - click this button to set the system to operateriahtively in theRGB or
HSV colour model mode. When the system is sét®/ mode, theSelect COI
window should look like (in this example all x-sealin theHue, Saturation and
Value panels are set to scaleom in Scalg:




When the system operatesH®V colour model mode, thHdue, Saturation andValue
panels are displayed. The diagrams display thalision of respective parameters. The
two vertical solid lines in the axes representltbever Limit and theUpper Limit of the
specific parameter, while the dashed line reprasiet center of the distribution (average
of Lower Limit andUpper Limit values). When the x-scales are sei@om in Scale

the vertical solid lines representihgwer Limit andUpper Limit coincides with the left
and right border axis respectively.

These vertical lines can be moved by using onbefdllowing three alternatives:

Place the mouse pointer over a vertical line. Toiater symbol now changes from
single arrow to double arrow. When the pointer sghia double arrow, press
the left mouse button and drag the mouse pointamtew position. This activity
moves the line to a new position. When the left sgolutton is released, the line
indicatingLower or Upper Limit or Centre has attained a new value, or

Move the slider{pper, Lower or Centre) to a new position or successively click
the left or right slider arrow until the verticahé has reached the target position,
or

Print the line target position value in the ediklamd press enter.

Moving the center line (the dotted line in the axcontinuously updates the colour and its
associatedRGB andHSYV triplets in theCenter Colour panel.




Clicking theZoom in Scale / Zoom out Scalehanges the limits of the x-axisltower
Limit andUpper Limit respectively 0 and 360 (fétue) and 0 and 100 (fd8aturation
andValue).

4. Refresh —clicking this button, displays the origin@OIl imported and resets the
Upper andLower Limit in each diagram.

5. Col Space -¢licking this button opens th@olour Spacewindow.

6. Apply — clicking this button exports th@OIl-mask generated (by exporting the
Lower Limit and theUpper Limit selected) back to tHekin Colour Trackewhere it
is applied to the original photo and other photw tire uploaded from the disk. The
Select COlwindow is closed.

7. Close- clicking this button closes ti&elect COlwindow without exporting the
COl-mask.

$

1. Click theCol Spacebutton to open th€olour Spacewindow.

2. Changing the view— position theMouse Pointerinside the diagram and press the left
Mousebutton. When thdlouseis moved the view angle changes.

3. Limits panel — displays the actu&élpper andLower Limit settings.




4. Select Colour Space- clicking theRGB radio-button selects tHRGB Colours Space
while clicking theHSV radio-button selects theSV Colour Space

5. Close- close theColour Spacewindow.

&

In addition to the application discussed in @hetting Started section, the&skin Colour
Trackeris well suited for assessment of other skin colthamges such as these associated
with Vitiligio and facial brown spots. Comparison of the progoessf the colour changes of
isolated skin spots assumes that the photos ateredpinder the same conditions, under
uniform illumination and from the same distance.

& ) * %

The aim of this application is to determine thefian of a skin surface that is plagued with a
mild form of Vitiligio — a skin disease in which the degree of pigmemtas locally
diminished. In this particular case, the task idetermine which of the following two skin
sites demonstrates the higher degre¥itiligio

From visual inspection alone, it is difficult tdlt# the left or the right photo demonstrates the
higher degree o¥itiligio.

1. Start theSkin Colouer TrackeandLoad the photo Vitiligio-0001 from the
TiVi70demonstration folder.




2. Draw aROI over an area that colour-wise can be characteag¥diligio.

3. Click Zoom In.




4. Click Select COlto open thé&elect COlwindow.

5. Click Zoom in Scalein theRed, GreenandBlue panel to expand the colour scales.




6. To reduce the size of t@OIl and make th€OI volume smaller and more compact,
move the verticalpper andLower Limit linescloser to the centre colours, by use of
the sliders.



7. To view theCOI volume in theColour Space,click theCol Spacebutton.

8. With theMouse Pointerinside the diagram, press the lgfbuse button and move the
Mouseto view theRGB Colour Spacefrom different angles. Close ti@olour Space
window to return to th&elect COlwindow. In theSelect COlwindow, click the
Apply button to export th€OI Mask to theSkin Colour Trackewindow.



9. Click theZoom Out button and then th€Ol radio-button to display the sites with
Vitiligio in the Vitiligio-0001 photo.

10.Click theLibrary button, click the_oad button and select the Vitiligio-0001 file.
Click theCOl radio-button to display both photo Vitiligio-00@hd Vitiligio-0002 in
theLibrary .



11.From theResultspanel we can conclude that the photos Vitiligi®@D@nd Vitiligio-

0002 demonstrate\tiligio fraction of 6.6 and 11.3% respectively, basednaCOIl
mask used.
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In this application an age-related brown facialtsp@nalyzed and the change in two photos
captured at different points in time is demonstiate

1. Open theSkin Colour Trackeand load the file BrownSpot-0001.

2. Draw aROlI over a brown spot.



3. Click Zoom In and theSelect COlto open the&Select COlwindow. In theSelect
COI window, click theHSV button. Click the VZoom in Scalebutton.

4. To eliminate light and dark areas from @I mask, move th¥ Upper andV
Lower sliders towards the centre.




5. Click the Apply button to export th€OIl mask to theskin Colour Trackewindow.
Click Zoom Out in theSkin Colour Trackewindow. Click theCOI radio-button.

6. Click Library, click theLoad buttonand load the BrownSpot-0001 photo from the
TiVi70demonstration folder. Click theCOI radio-button.




7. We conclude that the size of the brown spot haa begduced by about 33 %.



