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TiVi80 Spot Analyzer

Dear Valued Customer!
Welcome to the Wheel sBridge Spot Analyzer TiVi80 system designed for automatic analysis of
spatial and temporal variationsin spot appearance. The Spot Analyzer TiVi80 was designed
especially for observer-independent analysis of changes spot erythema in association with
evaluation of skin care products and follow up of treatment regimes.
The Spot Analyzer TiVi80 utilizes a highly sensitive digital camera equipped with polarization
filtersmaking it possible to suppress direct surface reflections from the skin surface. The
ver satile system software— based on the MATLAB® high performance language for technical
computing — allows for rapid and easy capturing and analysis of images. Among the many
useful features of the Soot Analyzer TiVi80 software the following are particularly helpful in
the evaluation of spatial or temporal variationsin spot erythema:

?  Automatic capturing of photos.

? Zoomrin features to display details of image by clicking on the actual spot.

? Automatic batch calculation of TiVi values from photos.

? Automatic generation of spot intensity and extension.

? Project window displays the overall results of a test panel trial.

? All data can be exported to ASCII-format spread sheets.
We are convinced that the oot Analyzer TiVi80 will be a productivetool in the assessment
and follow-up of spot appearance following treatment with skin care products

Thank you for choosing the WheelsBridge Spot Analyzer TiVi80.

WheelsBridge AB

Spot Analyzer TiVi80 3.2 Sida 1
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Information in this document is subject to change without notice and does not represent a
commitment on the part of WheelsBridge AB. No part of this manual may be reproduced or
transmitted in any form or by any means, eectronicaly or mechanicaly, including
photocopying and recording, for any purpose without the written permisson of WhedlsBridge
AB.

Any use of application of Whed sBridge products must be performed by properly trained and
qudified personnd. WhedlsBridge AB takes no responghbility for action taken on the basis of
information derived from the use of the product described in this manua or from
consequential damages in connection with furnishing, performance or use of this manud.

Licensee's limited rights are governed by the license agreement between WheelSBridge AB
and MathWorks. Licensee may not modify or remove any license agreement file
(MarthWorks or third party) that is included with the MCR Libraries (“MCR Library
Licensg’). Licensee of this Application accepts the terms of the MCR Library License.

The Soot Analyzer is patented and/or patents are pending in severd countries.

WhedlsBridge is a registered trade mark.

Spot Analyzer TiVi80 3.2 Sida 2
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1. INTRODUCTION

Facia 9ots including acne appear most frequently during puberty with a varying degree of
severity. About 90% of the adolescent population is believed to be affected by this skin
disease. Numerous cosmetic products are commercialy available for treatment of spots and
new and more effective products are continuously released on the market.

To evaluate the performance of these skin care products, the product candidates are generaly
tested usang a pand of volunteers with spots of varying severity. The result is assessed by
naked eye observation a which both the intensity and the extenson of the spot erythema are
evauated. These evaduations are generdly peformed by a skilful dermatologist and a severity
score from one to five may be used to quantify the findings. Because of the unavoidable user-
dependent eement of these naked eye ingpection procedures, results may vary among
observers and inter-laboratory comparison of data may be difficult to perform.

The Spot Analyzer TiVi80 - based on photos captured with a polarization spectroscopy
camera that generates colour-coded images of the red blood cell concentretion in the skin —
dreamlines the andyds process and ddivers user-independent results regarding both spot
intengity and extension.

The intended use of the Spot Analyzer TiVi80 is to map erythema in spots in research and
laboratory applications. It is not yet gpproved for the diagnosis and treatment of disease.

2. OPEARATING PRINCIPLE

The Spot Analyzer TiVi80 operates in the following way:
1. A sequence of photos of the same skin ste is captured at different points in time.
2. This sequence of photos is uploaded to the Spot Analyzer TiVi80 man window.
3. Specific gpot are brought into focus by dicking on them using the mouse.
4. The corresponding TiVi-images (RBC concentration maps) are displayed.

5. The intengty and extenson of the erythema around the spots in focus are
automatically calculated and displayed in the Chart window.

6. Up to 20 separate spot sequences from the Chart windows can be exported to and
displayed in the Project window which displays the complete results of a test pane
trid.

Inthe GETTING STARTED section these features are further explained by way of an
example

Spot Analyzer TiVi80 3.2 Sida 3



TiVi80 Spot Analyzer

3. GETTING STARTED

The basic features of the Soot Analyzer TiVi80 are probably best explained by way of an
example. In the following example it is assumed that the photos Day-0001.jpg to Day-
0004.jpg have been captured and stored in the TiVi80demonstration folder. These photos
demondtrate the initid four days heding process of experimenta wounds made by a lancet on
the volar sde of the forearm. The task is to analyze the intendgty and extenson of the
erythema associated with these wounds in the initid wound hedling phese.

1. Open the Spot Analyzer TiVi80 man window.

Rle  tetngs Mamnl  About  Deno Smmstant

Sl RD1 S2a W AngE Cacaka & Dipky T Fiipe Paramalin

gy Coler Bpan 10

Erne Bize

2. Click the Load-button, navigate to the TiVi80demonstration folder. Double-click the

Day-0001.jpg icon to load a sequence of photos. The Spot Analyzer TiVi80 man
window should now look like:
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3. The four photos in the sequence are now uploaded demonstrating the initia hedling
process of an experimental wound.

4. Adjus the X-Scale and Y-Scale diders until the vaues in the associated edit-boxes
read 10. When the mouse is moved over a photo a rectangular white box is displayed.
Move the mouse pointer to point & the center of the left wound spot in Photo 1.
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5. Click the left mouse button. Photo 1 will now zoomin and display the wound at the
center of the zoomed-in photo.
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6. Place the mouse pointer over the same spot in Photo 2 and repeat the procedure.
Repeat this procedure for dl four photos. The Spot Analyzer TiVi80 main window
should now look like:
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7. To dislay the TiVi-images corresponding to the zoomed-in photos click the Show
TiVi button. The sequence of TiVi-images demondrate how the erythema intensity
and extension both are reduced as the wound hedls (from day one to day four).
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8. Click the Automatic-button to cadculate the intendity and area of the four individua
TiVi-images. The TiVi80 Chart window is now displayed showing the M ean
Intensity of the Erythema.
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9. Sdect Both and check the Standard Deviation check-box to display the Erythema
stacked on the Background TiVi-values together with the associated standard
deviations.
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10. Click the Area button to display the area bar sequence.
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11. Sdect SaveChart from the File pull-down menu. Navigate to the TiVidemonstration
folder and print MyFirst in the Filename edit box. Click the Save button. The TiVi80
Chart data will now be saved under the name MyFirst SA.mat (SA stands for Spot
Andyzer TiVi80). Click the Close-button to close the TiVi80 Chart window. The
TiVi80 Chart window can be opened again by clicking the Open Chart item in the
File pull-down menu in the Spot Analyzer TiVi80 man window. The data in the
TiVi80 Chart window can aso be loaded into the Project window (together with the
results from other Charts).

12. Click the New Prgj item in the File pull-down menu in the Spot Analyzer TiVi80 man
window to open anew Project window.
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13. Click Load Object to load a new object into Project. Navigate to the
TiVi80demonstration folder and double click the W1 _SA file icon to load the first
object into Project. The TiVi80 Project window should now look like:
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14. To load five more objects into Project, again click the Load Object button. When the
Pick afile window opens press the key-board Ctr-button while at the same time
clicking the MyFirst SA, W3 SA, W4 SA, WAS5_SA and WA6_SA file icors. The
Pick a file window should now look like:
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15. Click the Open button to load the sdlected files.
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17. Click the M easurement radio-button to digplay the results with the number of

TiVi80 Spot Analyzer

measurements in each TiVi-image sequence dong the independent axis.

T ik s (4 L1 |

Fils Hariber

RS
| R
| B2
-
W 5 WG
[ ER

Hognes
i Hurba+

o MgasreRel

BarGmph

18. Click the brown pand in front of the W6.mat text to permanently remove this file from
the Project. The TiVi80 Project window should now look like:
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19. Check the 3D radio-button to display the results in 3D mode.
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20. Place the mouse pointer in the center of the diagram. The shape of the pointer now
changes to circular. Press the left mouse button and move the mouse. The view angle

of the 3D display now changes.

21. Click the Area radio-button to display areas in 3D.
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22. Sdect Export Data in the File pull-down menu to save data in an Excel file Print the
file name in the File Name text edit box and press the Savebutton.

This completes the GETTING STARTED section.
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4. DETIALED DESCRIPTION

4.1 Spot Analyzer TiVi80 main window

When the Spot Analyzer TiVi80 is started in tool-box mode from ingde the TiVi700
Analyzer, no photos are loaded.

In the Spot Analyzer TiVi80 window below the photo sequence A-0001.jpg — A-00026.jpg
has been uploaded by clicking the Load button and then double-clicking the file icon A-
0001.jpg in the MNA folder.
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Each photo is displayed in a separate sub-photo pand. The name and capturing date as well as
the size of the actud photo/TiViimage and whether in zoom+in (Z-1n) or zoom-out (Z-Out)
mode are displayed below each photo.

1. Load —used for loading a new sequence of photos into the sysem. The first sx
photos in a sequence are automatically uploaded.

2. Show TiVi —used for displaying the corresponding TiVi images insead of the photos
after ROI's have been drawn..

Spot Analyzer TiVi80 3.2 Sida 16



TiVi80 Spot Analyzer

E et By

Protod
Fraig 1

Sl g

T T

Fhaia 4

A B FE
TP Bl

— Sed Rl Size

£

— ——
F-Sesl

| — |

Fie  Sedlings Menudl  About  Demno Azsisiert

Phoin 2

AL

IO TTH

Phiota £

O
e SO R

—iEw Aagle
3 Top View

) Sl Vimw

— Calcidale B Dipley ——  — Wi Image Pansmelers.

Varipl e |

AT

Phsin 3

Ay

Phsto 8

AR war

S B

Color Span

Erame Scoa

Laad Phstos.
& Seqamnce

Easboal

Leas

Show Phon
Reset A1

Ciaa

3. Click the same button (now labeled Show Photos) to again display the photos.

4. Click the Reset All button to again display the origind photos.

5. Place the mouse pointer over a specific photo. A white box , the dimensions of which
are determined by the Set ROI Size pand edit boxes and diders, now appears over the
photo and follows the mouse pointer as the mouse is moved over the photos (without

pressing the mouse buttons).

6. Movethe X-Scale and Y-Scale diders until the associated edit boxes read 25 and 15
repectively. These sdttings determine the size of the white ROI-box (as percentage of
full scale). The settings can dso be dtered by printing the numbers directly in the edit
boxes. Moving the mouse over the photo in photo-panel Photo 4 should now display

like:
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7. When the mouse is pogitioned over the center of the bottom left erythema patch in
Photo 4, click the left mouse button. A zoomed-in photo is displayed with the center
corresponding to the mouse pointer position and the sze corresponding to the white
box settings. At the same time the 9ze indicators change to the sze of the photo
displayed while the zoom indicator displays Z-In.
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8. To return to the origina photo place the mouse pointer somewhere insde the actua
photo and click the left mouse button.

9. Successvely point to the center of the lower left erythema patch in dl photos and click

the left mouse button to place dl photos in zoom-in mode. The Spot Analyzer TiVi80
main window should now look like:
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10. Click the Show TiVi button to display the TiVi images corresponding to the sdected
regions of interest in the photos.

11. Color Span — use these sttings to change the color scade of the TiVi-images
displayed. In this particular case set the Color Span to 400. The Spot Analyzer TiVi80
main window should now look like:
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12. Side View —dlick this radio-button to display the TiVi-images in 45 degree sSde view.
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13. Top View—dlick this radio-button to bring the system back to top view display mode.
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14. If high TiVi-vaue areas not belonging to the reaction of interest appear in the TiVi-
image, these can be eliminated by placing the mouse pointer at the point in the TiVi-
image to be erased. Press the left mouse button and move the mouse. The erased areas
are diplayed in gray colour and in the further analyss treasted as background by the
system (i.e. not accounted for in the intendty and area caculations). Postion the
mouse pointer on the red spot in Photo 4, press the left mouse button and move the
mouse to dart erasing a selected area in the TiVi-image. The Spot Analyzer TiVi80
man window should now look like:
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15. To remove the erase section, dick the Reset TiVi radio-button under the actud TiVi-
imege.
16. Erase Size— use this pull-down menu setting to determine the size of the erase area (1

=gmdl area, 5 = large areq). The actud sze of the erase areais influenced dso by the
gze of the TiVi-image.

17. Reset All —to reset the system and again display the origindly loaded photo sequence.

18. Automatic —clicking this button automaticaly calculates the intensity and area of the
displayed TiVi80 images with threshold vaues as set inthe TiVi Settings window
and generates the TiVi80 Chart to display the results.

19. Manual On —clicking this button opens the Manual Steps pand with buttons that
takes the user to the different steps towards calculating the intensity and area and to
displaying the results in the TiVi80 Chart.
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20. Click Calculate Bgto display the areas in each TiVi-image used as background
(normd skin TiVi-value). Threshold settings from the TiVi80 Settings window.
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21. Click Calculate Max to display the areas in each TiVi-image representing maxima
values. Threshold settings from the TiVi80 Settings window.
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22. Click Calculate Threshold to display the areas in each TiVi-image representing
vaues above threshold. Threshold settings from the TiVi80 Settings window.
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23. Click Intensity & Areato caculate the intensty and area with associated standard
deviaions for each TiVi80-image.

24. Click Generate Chart to display the TiVi80 Chart with information about intensity
and area for each TiVi-image.

25. When the system displays TiVi-images the actud TiVi-value at the mouse pointer is
displayed in the upper right corner of the TiVi80 Spot Analyzer TiVi80 main window.

4.1.1 TiVi-80 Spot Analyzer TiVi80 main window pull-down menus

=

File — Open Chart —to open an exising TiVi80 Chart window.

2. File—Open Project —to open an existing TiVi80 Project window.
3. File—New Project —toopenanew TiVi80 Project window.

4. File—Close—to close the Spot Analyzer TiVi80 man window.

5. Settings—displays the TiVi80 Settings window (see below).

6. Manual —the Spot Analyzer TiVi80 on-line manud.

7. About —Spot Analyzer TiVi80 About window.
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The TiVi80 Settings window alows the User to set severd TiVi80 parameters. These
parameters are stored and saved in between sessons.

r #-Scale

| 2 7 O |
ey Y-Scale
|15 S ]
Background fraction

Maximurm fraction

095
Threshold fraction
Intensity fraction

1. X-Scaledlider and edit box —to set the width of the ROI box (percentage of photo
width). Also updates the corresponding controls in the Spot Analyzer TiVi80 man

page.

2. Y-Scale dlider and edit box —to et the height of the ROI box (percentage of photo
height). Also updates the corresponding controls in the Spot Analyzer TiVi80 man

page.

3. Background fraction — sets the lowest fraction of the TiVi80 image as background

(norma  skin TiVi-values).

4. Maximum fraction — sets the fraction over above which the TiVi-values are used to

cdculae the maximum vaue.

5. Treshold fraction —fraction vaue used as threshold for caculation of area extenson.

6. Intensty fraction —fraction above which vaues are incuded for caculation of the

erythema intensity.

Spot Analyzer TiVi80 3.2
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‘ Suppose we want to analyze the Intensity and Area of this lesion
& How do we proceed?

Displaying it at a tilted angle
We need to define the strength and extenszion of the reaction

Viewing it from the side

Maz lavel

Max level e.g. median of 10 % highest —— ’#

— [ntensity = average TiVi value
Discrimination level (halfway between value) ——% within defined size

£
Background level e.g. 20% lowest fraction ﬁ,— Normal skin level

Size of lesion Zero level (no RBCs)
.

4.2 TiVi80 Chart window

The TiVi80 Chart window displays the mean or median intensity and the area of up to Sx
TiVi-images.
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1. MeanIntensity - todisplay the mean intengty calculated.

2. Median Intensity —to display the median intensty calculated. To be used ingtead of
mean intendty if Sngle outlier values are present.
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3. Area—to display the extenson of the erythema area.

4. Erythema —to display the erythema superimposed on the background (normal skin
TiVi-vaue) aone.

5. Background —to display the background (norma skin TiVi-value) aone.
6. Both —todisplay the erythema value stacked on top of background (see Fig. above).
7. Standard Deviation —check to display the standard deviation bars.

8. Close—to close the TiVi80 Chart window.

4.1.2 TiVi-80 Chart window pull-down menus

1. SaveChart —to save the Chart.
2. Close—to close the TiVi80 Chart window.

3. Export Data—to export the calculated data as ASCII code to an Excel spread sheet.
The following data sets are saved: Mean Intensity, Median Intensity, Mean
Background, Median Background, Standard Deviation for Intensity, Standard
Deviation for Background and Area.

4.2 TiVi80 Project window

Inthe TiVi80 Project window the results from up to twenty different Chart calculations are
uploaded and displayed. The TiVi80 Project window typicdly displays the overdl result of a
ful test pand session

Spot Analyzer TiVi80 3.2 Sida 28



TiVi80 Spot Analyzer

File

T miun ML)

s

g

§

L

k]

Vige
Filt N

e

¥ Endfama

| 2 v ' Backgrouss
3w
& W3 D,
plary
[ e
M & - vy

Werige Elemty

Are

K-axan

A Pz Marshar

Bar Gragh

W I

«| Glasrsnd Divsmbmn

Cim AJ1

Losd Dbjact

Ciogs

8.

0.

Mean Intensity - to disolay the mean intensties caculated.

Median Intensity —to disolay the median intensties calculated. To be used instead of
mean intengty if dngle outlier vaues are present.

Area—to display the extendon of the erythema aress.

Erythema —to display the erythema superimposed on the background (normal skin
TiVi-value) alone.

Background —to display the background (normd skin TiVi-vaues) done.
File Number — sorts the results after file number (sesson) dong the xaxes.
M easurement — sorts the result after measurement number aong the x-axes.
2D — Digplays the result astwo-dimersional bar graphs.

3D - Displays the result asthree-dimensional bar graphs.

10. Standard Deviation — check to display standard deviation bars.

11. Clear all —cdlick to clear the display.

12. Load Object —toload and display a new object.
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13. File Number — Digplays the names of the files uploaded and displayed. Clicking the
brown panel in front of the name permanently removes the associated file from the
Project.

4.3.1 TiVi80 Project window pull-down menus
1. SaveProject —to save the TiVi80 Project.
2. Close—to close the TiVi80 Project window.
3. Export Data—to export the calculated data as ASCII code to an Excel spread sheet.
Two-dimengond data for files and measurement number are saved in the following

sheets. Mean Intensity, Median Intensity, Mean Background, Median Background,
Sandard Deviation for Intensity, Sandard Deviation for Background and Area.

Spot Analyzer TiVi80 3.2 Sida 30



