ket Bipe

— Phot

Fle Setfngs Manua About

) Tivigo Chart

— Photo 1

| TiVi80 Project WW_SAP

Diay-0004.jpg
15-Now2008 20:22:25

700 ~Mode
(O Erythema
O Background
5 @ Both
=
c
Day-0001 jpg 4545 g 1
Now- — Display—————
12-Now-2008 20:41:42 . = isplay
—Photo 4 =
T
T
<
=

(@) Mean Intensity

i (O Median Intensity

g

<

§ 200

£ 1o

=

-} 0 . ) [ Standard Devatior
o ] 20:41:42 20:37:40 20:39:21 20:22:25

Capturing Time

Close

4545

— Set RO Size
o]
(|

X-Scale
1

‘ Om @

Clear All

Y-Seale

IMeasurement Number 1

File Mumber

Load Objsct

Close

Spot Analyzer TiVi80

User Manual

User Manual 3.3
Version 3.3
February 2019

PIONEERS IN TISSUE VIABILITY IMAGING



TiVi80 Spot Analyzer

Dear Valued Customer!
Welcome to the WheelsBridge Spot Analyzer TiVi80 system designed for automatic analysis of
spatial and temporal variations in 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
filters making it possible to suppress direct surface reflections from the skin surface. The
versatile 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 Spot Analyzer TiVi80 software the following are particularly helpful in
the evaluation of spatial or temporal variations in spot erythema:

® Automatic capturing of photos.

e Zoom-in 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.

e All data can be exported to ASCII-format spread sheets.
We are convinced that the Spot Analyzer TiVi80 will be a productive tool 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
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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, electronically or mechanically, including
photocopying and recording, for any purpose without the written permission of WheelsBridge
AB.

Any use of application of WheelsBridge products must be performed by properly trained and
qualified personnel. WheelsBridge AB takes no responsibility for action taken on the basis of
information derived from the use of the product described in this manual or from
consequential damages in connection with furnishing, performance or use of this manual.

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
License”). Licensee of this Application accepts the terms of the MCR Library License.

The Spot Analyzer is patented and/or patents are pending in several countries.

The Spot Analyzer is not registered as a Medical Device. It is intended for research

applications only.

WheelsBridge is a registered trade mark.
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1. INTRODUCTION

Facial spots 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 commercially 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 generally
tested using a panel of volunteers with spots of varying severity. The result is assessed by
naked eye observation at which both the intensity and the extension of the spot erythema are
evaluated. These evaluations are generally performed 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 element of these naked eye inspection 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 concentration in the skin —
streamlines the analysis process and delivers user-independent results regarding both spot
intensity 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 approved 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 site is captured at different points in time.
2. This sequence of photos is uploaded to the Spot Analyzer TiVi80 main window.
3. Specific spot are brought into focus by clicking on them using the mouse.
4. The corresponding TiVi-images (RBC concentration maps) are displayed.

5. The intensity and extension 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 panel
trial.
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In the GETTING STARTED section these features are further explained by way of an
example

3. GETTING STARTED

The basic features of the Spot 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 7iViS8Odemonstration folder. These photos
demonstrate the initial four days healing process of experimental wounds made by a lancet on
the volar side of the forearm. The task is to analyze the intensity and extension of the
erythema associated with these wounds in the initial wound healing phase.

1. Open the Spot Analyzer TiViS80 main window.
. ===

File Settings Manual About Demo Assistant L
it Brige
— Phot

— Photo 1 — Photo 2 — Photo

— Photo 4 — Photo 5 — Photo &

Load Photos-

@ Sequence

() Wentical
Load

Show TiVi |

— Set ROI Size

View Angl Calculate & Diplay —— Tivi Image Parameters.
*soze . .
20 I ) Top View anual On Color Span 1000 |
v-seze 2
Automatic

Side View

e
20 _ - — -

Erase Size 2 =i |

2. Click the Load-button, navigate to the 7iViS8Odemonstration folder. Double-click the
Day-0001.jpg icon to load a sequence of photos. The Spor Analyzer TiVi80 main
window should now look like:
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File Settings Manual About Demo Assistant

Automatic l Erase Size 2 b4

Close

TVE:
Da)-0001 g wme2  zoa D000 g a2z zou D3-0003 g ez zow
122008 2041:42 13-Noy- 208 203740 14-Noy-2008 203521
— Photo 4 — Photo 5. — Photo 6.
Load Photos.
@) Sequence
() Identical
Load |
Day-0004Jog amaz zow
15-hov-2008 202225 Show TVi I
— Set ROI Si View Angl Calculate & Diplay—— TiVi Image Parameters.
aSeale ,
Reset Al
z] I () Top View Manual On I Color Span 1000 - —l
5oz
20 — I N Side View

3. The four photos in the sequence are now uploaded demonstrating the initial healing

process of an experimental wound.

4. Adjust the X-Scale and Y-Scale sliders until the values 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 at the center of the left wound spot in Photo 1.
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File Zettings Menuel About Demo Assistern:
— Fhot i Vi
— Phulu 1 —Puwlu2 — Phulu 3
- g PV ey g map e - g war 7o
1-Mov-2008204142 Recat T 13-hou-2005 2037 40 Faat TR Té-hoy-2008 208821 Foset TH
— Pheto 4 — Moto 5 — Photo &
Load Photos.
@ Zequence
) denical
—oad
Cay-0Dtbg 4542 ZOou
1-Nou-2005 202225 Reset T Shaw TVi |
— Sel RO Siz: VEEW ANg! Calculéte & Dipay TV Inage f
e ) .
10 B O - | { oo o BccliOn ColorSpar 1000 )|
SR Y-Scale . ‘
10 SN B S | i Sule Mew Autamazic BuaseSice 2 4

Tlns= |

5. Click the left mouse button. Photo 1 will now zoom-in and display the wound at the

center of the zoomed-in photo.

File Settings Manual

About  Demo Assistant

oot Briye

— Phot TVE
— Photo 1 — Photo 2 — Photo 3.
Caj-0001 Jog a4 Zin Caj-0002)03 amaz zZoa Daj-0003 g iz zow
12-N0y-2008 2041242 — 13-N0y-2008 213740 ResatTI 14-N0y-2005 203821 F—
— Photo 4 — Photo 5. — Photo 6.
Load Photos-
Sequence
() Kdentical
Load
030004 pg amaz zou
15-Nou-2008 202225 Resst TIVI Show TiVi |
— Set ROI Sizs View Angle- Calculate & Diplay—— TiVilmage Parameters.
- ¥eSeae : o Reset Al
i — I - | [t Color Span | 1000 i
g v-scze j :
10 — I © side View i =
Automatic Erase Size 2 e |
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6. Place the mouse pointer over the same spot in Photo 2 and repeat the procedure.

Repeat this procedure for all four photos. The Spot Analyzer TiVi80 main window
should now look like:

File Settings Manual About Demo Assistant El
Wini B .
— Phot
— Photo 1 — Photo 2 — Photo 3.
D001 Jog B4 zn D001 g B4 zn Day-0003 oy B4 zn
12-NOV-2008.2041:42 Reset Tl 13-N-2008 205740 mest T 14-N0y-2008 203921 eat T
— Photo 4 — Photo 5. — Photo 6.
Load Photes
@ Seguence
() identical
Load |
Daj-0004 99 B zn
15-Noy-2008 202225 Resst T Show TVi |
— Set ROI View Angle- Calculate & Diplay Tivi Image P;
*-Scake
a1 @) 5 P Reset All
[0] _o—— RS LITIE D Color Span |1000 x| —I
= e
I_m | N | e IR Automatic Erase Size 2 | e |

7. To display the TiVi-images corresponding to the zoomed-in photos click the Show
TiVi button. The sequence of TiVi-images demonstrate how the erythema intensity
and extension both are reduced as the wound heals (from day one to day four).
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File Settings Manual About Demo Assistant

Wteet Buitye

— Phot TV
— Photo 1 — Photo 2 — Photo 3
D3-0001 )03 B4 zin Day-0002)pg s4 zn D3j-000 g By zn
12-Nou-2008 214142 Rezat T 13-Nos-2008 2037:40 - 14-Noy-2005 203921 RezatT
— Photo 4 — Photo 5- — Photo 8.
Load Photos-
@ Sequence
) identical
Load
Daj-0004J03 a4 Zin
15-N0U-2008 202225 Rezet TIV Show Photo J
— Set ROI Sizi View Anghk Calculate & Diplay TiVi Image P; 'S
¥-Sezle
= y 1 Reset All
10 — I @ Top View ~El BT Color Span #
Y-3czke . = -
il — I | e ERENE i i
Automatic Erase Size 2 - e ‘

8. Click the Automatic-button to calculate the intensity and area of the four individual
TiVi-images. The TiVi80 Chart window is now displayed showing the Mean
Intensity of the Erythema.

File

— Mode-
350 T T

(@ Erythema

(7) Background

) Both

— Display————

(@ Mean Intensity

Tivi-value Mean (A.L)

_ () Median Intensity

@) Area

| | I:‘ Standard Deviation

20:41:42  20:37:40  20:39:21 20:22:2%

Capturing Time e
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9. Select Both and check the Standard Deviation check-box to display the Erythema

stacked on the Background TiVi-values together with the associated standard
deviations.

File

— Mode-
600

() Erythema

() Background

@ Both

— Display-

@ Mean Intensity

TiVi-value Mean (A.U.)

() Median Intensity

iy () Area

| | EI Standard Deviation

20:41:42  20:37:40  20:3%:21 20:22:25

Capturing Time _

10. Click the Area button to display the area bar sequence.

File

— Mode-

Erythema

- Background

(@ Both

— Display-

Area (AU

| () Mean Intensity

() Median Intensity

@ Area

| | | Standard Deviation

20:41:42  20:37:40  20:3%:21 20:22:25

Capturing Time T
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11. Select Save Chart 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
Analyzer 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 main window. The data in the
TiVi80 Chart window can also be loaded into the Project window (together with the

results from other Charts).

12. Click the New Proj item in the File pull-down menu in the Spot Analyzer TiViS80 main
window to open a new Project window.

— Mode.

File Number

@ Erythema
Background
 Display
@ Mean Intensity
Median Intensity

@ 20 30

[7] standard Deviation

Clear All
Load Object
Close:

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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350 T T

Tivi-Valus Mean (4 L)

4
Measurement Number

File Number

[ 1w

—Mode——
@ Erythema

() Background

— Display—————
@) Mean Intensity
() Median Intensity

@) Area

— X-axes.
@ Fie Number

) Measurement

— Bar Graph

@ 20 © 30

[7] Standard Deviaticn

Clear All
Load Object
Close

14. To load five more objects into Project, again click the Load Object button. When the
Pick a file window opens press the key-board Ctr-button while at the same time
clicking the MyFirst_SA, W3_SA, W4_SA , WA5_SA and WA6_SA file icons. The
Pick a file window should now look like:

je Number

1w

|[ 4\ pick a file 2]
Letai: | ) TiVigDdemonstration - = EerE-
L_b £ MyFirst_SA £ w_sap
e fwisa i wa_sa
Tidigare platser =
W3_SA Wi_SA
! 1 ws_sa ¥ we_sa
Skrivbord £ ww_sap
w=al
Bibliotek
L
Dator
m]
o
Natverkc
Filnamn [ WiE_SAmat" "MyFirst_SAmat” "W3_SAmat" "W4_SAmat""W5_SAm *|  Oppna
Filformat: [ ¢mat) | Avbryt
m
1 2 4 5 6
Measurement Number

—Mode——
@) Erythema

() Background

— Display————
@ Mean intensity
©) Wedian intensity

@) Area

— X-axes.
@ File Number

) Measurement

— BarGraph————

@ 20 © 30

[] Standard Deviation

Clear All
Load Object
Close
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15. Click the Open button to load the selected files.

File

350 T T

Tivi-Value Mean (AL}

File Number

File Number

W 1w
(I 2: MyFirst
[ 3w
[ 4w
W sws
[ &:we

— Mode
@ Erythema

() Background

— Display-
@ Wean Intensty
() Median Intensity

) Area

— X-axes
@ File Number

) Measurement

— Bar Graph

@ 20 ® 30

[7] Standard Deviaticn

Clear All
Load Object
Close

16. Check the Standard Deviation check-box to display the Standard Deviations.

File

S00

450 -

350 |-

250 -

Tivi-Value Mean (4L )

200

150

100 |-

File Number

File Number

W
[ 2 myFirst
W zwz
4 we
W s ws
W & we

— Mode
(@ Erythema

() Background

— Display
@ Mean Intensity
() Median Intensity

@) Area

— X-axes
@ File Number

() Measurement

— Bar Graph

@ 20 © 30

Standard Deviation

Clear All
Load Object
Close

~
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17. Click the Measurement radio-button to display the results with the number of
measurements in each TiVi-image sequence along the independent axis.

File

500 :

Titi-value Mean (4.U.)

4
Measurement Number

File Number

[ 1w
[ 2: MyFirst
W 3 w3
[ 4 we
W s ws
[ & we

— Mode-
@) Erythema

*) Background

— Display

@ Mean Intensity

(©) Median Intensity

() Area

— X-axes.
() File Number

@) Measurement

— Bar Graph

@ 20 30

[¥] Standard Deviation

Clear Al
Load Object
Close

~

18. Click the brown panel in front of the W6.mat text to permanently remove this file from
the Project. The TiVi80 Project window should now look like:

File

500 :

TiVi-Valus Mean (ALL)

4
Measurement Number

File Number

[ RR
[ 2 myFirst
[ zwa
[ 4 ws
[ 5 wis

— Mode-
@ Erythema

() Background

— Display-
@ Mean Intensity
() Median Intensity

() Area

— X-axes-
() File Number

@ Measurement

— Bar Graph

@ 20 9 30

[¥] Standard Deviation

Clear Al
Load Object
Closs

£
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19. Check the 3D radio-button to display the results in 3D mode.

File

w
@
2

w
=]
=

.
o
2

200 .

Titi-vielue Mean (4.3

File Number

1 Wi
2: MyFirst
3 W3
awe
5 WS

— Mode
@ Erythema

() Background

— Display

@ Wean Intensity

(©) Wedian Intensity

@ Area

— X-axes-

() File Number

@ Weasurement

— Bar Graph

© @ 30

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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File

frea (AU}
- o .
o 5] b
E] g a

=
5

w
=

o

Measurement Mumber

File Mumber

File Number

1: W1
2: MyFirst
W3
W4
5 W5

— Mode-
(@) Erythema

Background

— Display-

() Mean Intensity
©) Wedian Intensity

@) Area

— X-axes-

) File Number

@ Weasursment

— Bar Graph

(oF:1] @ 30

Standard Deviation

Clear Al
Load Object
Close

22. Select 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 Save button.

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 inside the TiVi700
Analyzer, no photos are loaded.

In the Spot Analyzer TiViS80 window below the photo sequence A-0001.jpg — A-00026.jpg
has been uploaded by clicking the L.oad button and then double-clicking the file icon A-
0001 .jpg in the MNA folder.

File Settings Manual About Demo Assistant k]l
__ Phot g Tvi:
— Photo 1 — Photo 2 — Photo 3
A-0001 Jpg mns zow 0008 Jog msns zow A0 gpg msns zow
21-Feb-2005 092036 21-Fen-2005 022140 21-Fe0-2005 022140
— Photo 4 — Photo 5. — Photo 6.
Load Photos. -
@ Sequence
() Identical
Load I
A-0016 09 msns zow 0021 Jpg msns zow 0280y wsns zow
21-Feb-2005 092210 24-FEn-2005 032240 21-FE5-2005 032310 Show Tivi |
— Set ROI Size- View Angle Calculate & Diplay—— TiVilmage Parameters-
K-scml -
= = 1 Reset All
10 — I | ol ice e SELLALAT | Color Span 1000 I E;l
¥-5cale Z
10 — I Side View Al |
utomatic Erase Size 2 A . I

Each photo is displayed in a separate sub-photo panel. The name and capturing date as well as
the size of the actual photo/TiVi-image and whether in zoom-in (Z-In) or zoom-out (Z-Out)
mode are displayed below each photo.

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

2. Show TiVi - used for displaying the corresponding TiVi images instead of the photos
after ROIs have been drawn..
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File | Settings | Manual About Demo Assistant k]
Lt B
it i
— Photos

— Photo 1 — Photo 2- — Photo 3-

A1 Jog @5 Zin A5 Jog L Zin A0011 oy s Zin

21-F20-2005 032036 mem T 21-F20-2005 092110 P 21-Fe0-2005 032140 S

— Photo 4 — Photo 5- — Photo &-

Load Photos.

@ Sequence

(©) Identical

Load

Ress TV Show Photo |

Reset Al

Erase Size 2 b Close i

AO016Jog &5 zn A-0021Jog @5 z-n A-0026Jog st Z4n

21-Fe3-2005 922110 mem T 21-Fe0-2006 322:40 Ress T 21-Fe0-2006 092510

— 3et ROI Siz:

% | — |

View Ang Calculate & Diplay—— TiVi Image Parameters.

x-Sl —

= @ Top View SETEELET Color Span 400

st ) Bt
O side View Automatic

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

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

6. Move the X-Scale and Y-Scale sliders until the associated edit boxes read 25 and 15
respectively. These settings determine the size of the white ROI-box (as percentage of
full scale). The settings can also be altered 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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File 3ettngs Marual About Cemo Assistart

TV
— Hhoto & — Fhoteo 3
Zoa £ 0X0E Joy FEE Z0out A oxii oy IBHE Zou
H-Fer R0 ey HFen ORI A0 o
— Fhuly — Fhulv &
— Locd Mhosos:
@ S=quencze
() iertica
Load
AE Jogy ns s sty AR Jpy SIS 200 A2 oy IBMS ZOu
212008 DS 2RI Sesat T F-Fer-206 092240 et THI H-Fen206092310 Reset T Show Tivi |
— Set RCI Size View Ancle—— — Calculate & Diplay—— — TiVi Imagz Parameters
X
T = Hesel 2l
23 I AT TR S B | Cnbr Spen 4'
2 Y-Sk =
hod — I LA EREA Au unmielic trase Size e

7. When the mouse is positioned 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 size corresponding to the white
box settings. At the same time the size indicators change to the size of the photo
displayed while the zoom indicator displays Z-In.
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File Settings Manual About Demo Assistant E
Wi By
— Phot
— Photo 1 — Photo 2 — Photo 3.
#0001 py ;M zoa A-0005 oy ;WS z0a A0011Jog mwms  20u
21-Fe0- 205022036 ReseTIVI 21-Fed-2005.0921:10 Resat T ZH-Fe0- 2005 132140 Azsst TV
— Photo 4 —Photo 5 — Photo &
Load Photos.
@ Seguence
) identical
Load
A1E Y 5157 zn 0021 Jog nsm  zou 20028 oy wszs zow
srrmascszzna —mn rrmases B— s 032310 = smowtvi |
— SetROI View Angle- Calculate & Diplay—— Tiilmage Parameters——————
*soze
. Reset All
2% | — | || © TopView Hanual On v ) _ resta |
Y-Sozke B
15 - I () side View i
Automatic Erase Size 2 T |

8. To return to the original photo place the mouse pointer somewhere inside the actual

photo and click the left mouse button.

9. Successively point to the center of the lower left erythema patch in all photos and click
the left mouse button to place all photos in zoom-in mode. The Spot Analyzer TiVi80
main window should now look like:
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File Settings Manual About Demo Assistant el
@‘ 7 g TV
— Photo 1 — Photo 2: — Photo 3

0001 Jog s z=n AOX g 157 z=n AD31Jpg 157 zn
1-Fe-3008 092038 P—— 21-Fe-2005 D321:10 S— 21-FeD-2005 2140 S—
— Photo 4 — Photo 5. — Photo &

Load Photos.
@ Sequence
(©) Kentical
Load
0016 ]og 5157 zn A1 pg 5157 z=n ADIE oy 5157 Zn
21-Fe0-3005 052210 — 21-Fein-2005 032240 — 212005082310 S Show TV |
— Set ROI Size View Angle. Calculate & Diplay—— TiViimage Parameters.
H-Seale
1 = =] Reset Al
E| . —— @) Top View Manual On Color Span 400 -
a— ¥-Scale " P !—a
15 — I | © side View i
| . Automatic Erase Size |2 - o |

10. Click the Show TiVi button to display the TiVi images corresponding to the selected
regions of interest in the photos.

11. Color Span — use these settings to change the color scale of the TiVi-images
displayed. In this particular case set the Color Span to 400. The Spot Analyzer TiViS0
main window should now look like:
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File Settings Manual About Demo Assistant

mﬁaée TV 145

— Phot

— Photo 1 — Photo 2. — Photo 3

A-0001 o 5157 Zin 20005 g 5157 zn 0011 jog 5157 zn
21-FED-2006 092035 — F1-Fe0-2005 092110 FR— 21-Fe0-2006 05-21:40 S
— Photo 4 — Phote 5 — Photo &

Load Photos.

@ Sequence

() identical

Load |

SO0 S5 zn 021 g 5157 zn 005 Jog 157 zin
2-FERA006 082210 — F1-Fe0-3005 052240 E— 21-Fe0-2006 052310 S Show Phote |
— SetROISize —— — — — View Angle- Calculate & Diplay —— TiVi Image Parameters
*szae |
= . I 1 Reset All
25 NI -~ N - (ST M coscnsialia Color Span 400 | =
3 % Y-50ak ” i =
15 — I | © side View i
Automatic Erase Size 2 x| Close |

12. Side View — click this radio-button to display the TiVi-images in 45 degree side view.

File | Settings Manual About Demo Assistant

m‘g’&‘é’ TV 117

— Photi

— Phote 1 — Photo 2. — Photo 3
#0001 og 5157 zn AD005 g s1s7 zn 001103 157 zn
F1-Fe0-2006 03036 Resat TN 21-Fen-3006 092110 —— 21-Fe-2006 D3 2140 S
— Photo 4 — Photo 5. — Photo 6.
- B : Load Photos.
- - i
> " @ Seguence
(7 Identical
Load
A-0018Jog 557 zn AD0z1Jog 5157 zn 20028 oy 157 Zan
21-FE0-2006 03220 Reset TV 21-FE2-2006 092240 Rmser T 21-Fe0-2006 032510 ReserTI Show Photo |
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13. Top View — click this radio-button to bring the system back to top view display mode.
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14. If high TiVi-value 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 displayed in gray colour and in the further analysis treated as background by the
system (i.e. not accounted for in the intensity and area calculations). Position the
mouse pointer on the red spot in Photo 4, press the left mouse button and move the
mouse to start erasing a selected area in the TiVi-image. The Spot Analyzer TiViS0
main window should now look like:

File Settings Manual About Demo Assistant ]
L tents Bsigpe
— Phot

— Photo 1 — Photo 2. — Photo 3.

TvVi: 97

#0001 Jog S157 zn AD06 )] 5157 zn A1 Jpg s157 zn

T1-Fe0-2005 02035 Py 21-FE0-2005 032110 Po—— 21-Fe0-2005 032140

— Photo 4 — Photo 5. — Photo &

Load Photos

@ Sequence

() Identical

Load
s = e e rrmanEmn o show enato |
View Angl Calculate & Diplay—— TiVilmage Parameters.
X Sute, : y Reset Al
~ I e CareEET Caolor Span 400 =
Automatic

A-016 )0y sisr Z4n A2 Jog 515 zZn AOmEJog 5157

— Set ROI Sizs

() Side View

EraseSize |2 ~ Close |

15. To remove the erase section, click the Reset TiVi radio-button under the actual TiVi-
image.

16. Erase Size— use this pull-down menu setting to determine the size of the erase area (1
= small area, 5 = large area). The actual size of the erase area is influenced also by the
size of the TiVi-image.

17. Reset All - to reset the system and again display the originally loaded photo sequence.

18. Automatic - clicking this button automatically calculates the intensity and area of the
displayed TiVi80 images with threshold values as set in the TiVi Settings window
and generates the TiVi80 Chart to display the results.

19. Manual On - clicking this button opens the Manual Steps panel 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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About  Demo Assistant

E nets Bridpe

— Phots

— Photo 1

— Photo 2.

3

21-Fen-2006 92036

#-0001 Jpg s1s7 zn #0005 o3

Recet T 21-Fe0-2006 032110

— Photo

5157 zn #0011 pg

Reset T

21-Fen-2006 0921:40

— Photo 4

— Photo 5

A6 g s157 zn

— Photo &

™I 127

— Manual Steps

Calculats BG
Calculate Max
Calculate Threshold
Intensity & Area
Generate Chart

— Load Photos.

Sequence

() Identical

Load |

#2021 o3 152 zin A005 )03 5157 zn
21-Fe0-2006 092210 P} 21-Fe0-2006 092240 P 21-Fe0-2006 092510 Recet T Show Photo |
— Set ROI Si; Calculate & Diplay—— TiVilmage Parameters—
e e 7 Reset All |
25 BE_ Wanual Off | Color Span 400 A
Y-Szl - z
15 . Automatic | Erase Size 2 = Close |

20. Click Calculate Bg to display the areas in each TiVi-image used as background
(normal skin TiVi-value). Threshold settings from the TiVi80 Settings window.

File Settings Manual

About  Demo Assistant

D ieets Bitpe

— Phot
— Photo 1 — Photo 2 — Photo 3
u
; = I I_ -Llul 1
A-0001 Jog sts7 zn A-D005 g 5157 zn A1 Jog 5157 zn
21-Fe0-3006 092036 P 21-Fe0-3006 092110 PR 21-Fe0-3006 092140 Ree T

— Photo 4

— Photo 5.

- R

— Photo &.

F_"i

ol

TV 142

— Manual Steps

Calculate BG

Caleulate Max
Calculate Threshold
Intensity & Area
Generate Chart

— Load Photos.

Seguence

(7 Identical

il
Load |
ADE g sts? zn A2t Jog S5 Zin A0 o3 55 zn
21-FE0-2006 032210 7 21-FE0-2006 (32240 e T 21-FE0-2006 032510 P Show Photo |
— Set ROI Si; Calculate & Diplay—— TiViimage Parameters.

B 1 Reset All

25 Manual OFf | Color Span |400 - 4|

15 | Automatic | Erase Size |2 i)

Close |
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21. Click Calculate Max to display the areas in each TiVi-image representing maximal
values. Threshold settings from the TiVi80 Settings window.

File Settings Manual About Demo Assistant ]
D irets Bsigpe
e TVE 118
— Photo 1 — Photo 2. — Photo
— Manual Steps.
- ik
- 1
- ] Calculate BG
" Calculate Max
Calculate Threshold
intensity & Area
A-0001 Jog EE z-n A0005 oy s157 z-n A0011 oy s157 z-n Generate Chart
21-Fe0-3006 092036 Reet TIV 21-Fe0-3006 092110 Rt TV 21-Fe0-3006 092140 et TV
— Photo 4 — Photo 5 — Photo &.
Load Photos-
@ Sequence
() identical
Load
A D06 s1s7 zin #2021 g 152 zin A0 )03
21-Fe0-3006 092210 21-Fe0-3006 092240 Rt TV 21-Fe0-3006 092510 Show Photo |
— Set ROI Si; View Angl Calculate & Diplay —— TiVilmage Parameters—
*Soze
- 1 Reset All
%5 | — | | | © TopView Manual Off mree - _ reein |
¥-Soake = 2
iE — I | S Automatic Erase Size 2 b s |

22. Click Calculate Threshold to display the areas in each TiVi-image representing
values above threshold. Threshold settings from the TiVi80 Settings window.
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) = x

File Settings Manual About Demo Assistant o
it Bige
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— Manual Steps.
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AONEPY 00210y 5157 zn 0025 Jog
212006 082210 i 21-Fa0-2006 092240 B 21-Fe0-2006 092310 Reat T Show Pheto ‘
— Set ROI Size View Anglh Calculate & Diplay—— Tivilmage Parameters. -
xS
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23. Click Intensity & Area to calculate the intensity and area with associated standard
deviations 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 actual TiVi-value at the mouse pointer is
displayed in the upper right corner of the TiVi80 Spot Analyzer TiViS80 main window.

4.1.1 TiVi-80 Spot Analyzer TiVi80 main window pull-down menus
1. File — Open Chart — to open an existing TiVi80 Chart window.
2. File — Open Project — to open an existing TiVi80 Project window.
3. File — New Project — to open a new TiVi80 Project window.
4. File — Close — to close the Spot Analyzer TiVi80 main window.
5. Settings — displays the TiVi80 Settings window (see below).
6. Manual — the Spot Analyzer TiVi80 on-line manual.

7. About —Spot Analyzer TiVi80 About window.
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The TiVi80 Settings window allows the User to set several TiVi80 parameters. These
parameters are stored and saved in between sessions.

2 TiViBO_Settings D|E|B|
#-Scale
25 4 l_ l— 3 |
Y-Seale
15 1Y I |

Background fraction

0.2

Maximurn fraction

0.95

Threshald fraction

Intensity fraction

. X-Scale slider 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 main

page.

. Y-Scale slider and edit box — to set the height of the ROI box (percentage of photo
height). Also updates the corresponding controls in the Spot Analyzer TiViS0 main

page.

. Background fraction — sets the lowest fraction of the TiVi80 image as background
(normal skin TiVi-values).

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

calculate the maximum value.

Treshold fraction — fraction value used as threshold for calculation of area extension.

. Intensity fraction — fraction above which values are included for calculation of the

erythema intensity.
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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 extension of the reaction.

Viewing it from the side.

Max level

Max level e.g. median of 10 % highest — A

«——— Intensity = average TiVi value

Discrimination level (halfway between value) =—% b within defined size

Background level e.g. 20% lowest fraction - Normal skin level

- g

Size of lesion Zero level (no RBCs)
A—

4.2 TiVi80 Chart window

The TiVi80 Chart window displays the mean or median intensity and the area of up to six
TiVi-images.

File

— Mode
350 T T

() Erythema

() Background

(@) Both

— Display ——————————

(@ Mean Intensity

Tivi-value Mean (AU

() Median Intensity

() Area

@ Standard Deviation

09:20:36 09:21:10  09:21:40  09:22.10  09:22:40  09:23:10

Capturing Time e

1. Mean Intensity - to display the mean intensity calculated.

2. Median Intensity — to display the median intensity calculated. To be used instead of
mean intensity if single outlier values are present.
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Area — to display the extension of the erythema area.

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

Background - to display the background (normal skin TiVi-value) alone.
Both - to display the erythema value stacked on top of background (see Fig. above).
Standard Deviation — check to display the standard deviation bars.

Close — to close the TiVi80 Chart window.

4.1.2 TiVi-80 Chart window pull-down menus

1.

2.

4.2

Save Chart — to save the Chart.

Close - to close the TiVi80 Chart window.

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.

TiVi80 Project window

In the TiVi80 Project window the results from up to twenty different Chart calculations are
uploaded and displayed. The TiVi80 Project window typically displays the overall result of a
full test panel session.
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File

500

450 -

w w S
& @ =
2 = 2

Titvi-Value Mean (AL )
[
o
4

— Mode-
File Number

@) Erythema
o 1:we
'i 2w ) Background
3wz
[ &ws — Display
[ =we
@ Mean Intensity
W ews <
() Median Intensity
©) Area
— X-axes.
@) File Number
) Measurement
 Bar Graph
@ 20 %) 30

[¥] Standard Deviation

Clear All

Load Object

=T

File Number

8.

9.

10.

11.

12.

Mean Intensity - to display the mean intensities calculated.

Median Intensity — to display the median intensities calculated. To be used instead of
mean intensity if single outlier values are present.

Area — to display the extension of the erythema areas.

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

Background - to display the background (normal skin TiVi-values) alone.
File Number — sorts the results after file number (session) along the x-axes.
Measurement — sorts the result after measurement number along the x-axes.
2D - Displays the result as two-dimensional bar graphs.

3D - Displays the result as three-dimensional bar graphs.

Standard Deviation — check to display standard deviation bars.

Clear all — click to clear the display.

Load Object — to load and display a new object.
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13. File Number — Displays 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. Save Project — 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-dimensional data for files and measurement number are saved in the following

sheets: Mean Intensity, Median Intensity, Mean Background, Median Background,
Standard Deviation for Intensity, Standard Deviation for Background and Area.
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