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TiVi103 Wound Analyzer

Dear Valued Customer!

Welcome to the WheelsBridge TiVil03 Wound Analyzer system intended for automatic
analysis of the extent of tissues of different colours throughout a sequence of photos captured
by the TiVi camera. The TiVil03 Wound Analyzer was designed for observer-independent
analysis of changes in tissue colours of healing wounds and other tissue that may change
colour for a variety of reasons.

The WheelsBridge TiVil03 Wound Analyzer utilizes a highly sensitive digital camera
equipped with polarization filters making it possible to suppress surface reflections from the
skin. 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 TiVil03 Wound Analyzer software the following are of particular
interest:

® Automatic capturing of photos.

® Automatic tracking of tissues of specific colours.

®  Up to 6 different colour space layers can be employed.
e Layers to be displayed are selected by the user.

® [n addition to layer colours, the TiVi-value representing the microcirculation can be
displayed.

e Curves representing areas of different colours are automatically generated and
displayed.

e All data can be exported to ASCII-format spread sheets.
We are convinced that the TiVil03 Wound Analyzer will be a productive tool in the
assessment and follow-up of wound healing and tissue repair processes in medical research.

Thank you for choosing the WheelsBridge TiVil03 Wound Analyzer.

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 Wound 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

The healing process of a wound is reflected in changes of the colour of the tissue within the
wound area. Red colour generally represents hyperemic areas while black and yellow colours
represent necrotic tissue and pus respectively. By following the dynamic changes of areas of
such colours over time the effect of the healing process from a treatment procedure can be
quantified and displayed.

The TiVi103 Wound Analyzer makes it possible to automatically track the extension of tissue
of different colours over time as defined by setting of separate colour space parameters in
high resolution photos captured in cross-polarization mode.

The intended use of the TiVil03 Wound Analyzer is to analyse wounds of different shapes
and colour in experimental and research applications. It is not yet approved for the
diagnosis and treatment of disease.

2. OPERATING PRINCIPLE

When the user clicks at a point in the photo the colour of the point clicked on is registered.
The colour representation of that point is a triplet (Red, Green and Blue value) on a scale from
0 to 255. The triplet [0, 0, 0] represents black colour while [255,255,255] represents white
colour. Red colour is represented by the triplet [255, 0 0], while green and blue colours are
represented by the triplets [0, 255, 0], and [0, 0, 255] respectively. Any colour of a “true
colour image” can be represented by a specific triplet of values.

Certain shades of adjacent colours can be represented as a volume composed of close triplets
in the RGB colour space. When a specific point in the photo is pointed at by the mouse, the
average value of 125 triplets around this colour is registered as the centre colour. The colour
space around this centre colour is then set by the position of the Expand Colour slider which
defines the colour space of the actual colour layer. This layer is displayed superimposed on
the grayscale version of the photo in the Image panel. By changing the position of the
Expand Colour slider, the area — and thus the number of triplets inside the defined colour
space — changes to include more or less colours.

In the TiVil03 Wound Analyzer, the centre colour of a specific layer can be set in one of the
following three ways.

1. Clicking at the actual point in the photo in the photo panel.
2. Setting the centre colours manually by use of the Set Colour window.
3. Uploading previously stored colour space parameters from file.

When a new colour space layer is created it is listed in the Display Layer listbox. Colour
layers to be displayed in the Image panel photo are selected from this listbox.
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To expand or shrink the colour space of a certain layer, the layer is first selected in the Active
Layer menu. Moving the Expand Colour slider then changes the colour space of the
selected layer. The changes are reflected in the photo in the Image panel.

A specific colour layer can be deleted by selecting the layer from the Delete Layer menu.
Layers of higher order are then re-numerated to form a uniform sequence of layers.

The areas of the different layers can be dynamically displayed by clicking the Automatic
button. After having scanned through and displayed all layers, the areas of different tissue
colours in different photos in the sequence can be displayed as a curve in the Curves window.

3. GETTING STARTED

The basic features of the TiVil03 Wound Analyzer are probably best explained by way of an
example. In the following example it is assumed that the photo wound-0001.jpg has been
captured by a TiVi camera system and stored in the 7iVil03 demonstration folder. This photo
displays a wound with tissue components of different colours.

1. Open the Wound Analyzer toolbox from the Toolbox pull-down menu in the 7iVi700
Analyzer window.

TiVi Pre-Processor  Manual ~ About ~
Etents B
— Photo —Imags
Number of Layers:0 Photo Size: Mean
864240 1000
Median
900
SEM
800
700 S0
800
Date: o
13-Aug-200 - Max
Time First: 200
09:20:38 Width
Time: 300
09:08:15
», Height
21695:48:39 200 =
Time Last:
09:08:15 100 Points.
0
— Select Photo: — Step Through
Psor-0008.pg B
@ Shows Last Photo
First Photo [ Manual ] [ Automatic ] Color Span | 1000
Psor-0001 jpg First Photo —Display
Last Photo Display Layer Active Layer Delete Layer
PS0r-0008 jpg Last Phato v < L Z
= Set Colours. 5
Load Layers s s 1 i S R
e e
Save Layers Clear Al Show RO [ showpas | | Close

2. Click the First Photo button and navigate to the TiVil03 demonstration folder and
select the wound-0001.jpg.

TiVi103 Wound Analyzer Page 4



TiVi103 Wound Analyzer

TiVi Pre-Processor  Manual ~ About
Eins B
— Photo — Imag
Number of Layers:0 Photo Size: Wean
Click at a point in the photo to select layer centre colour 4177584 Select layers to display in Display Layer Isthox o2
Median
800 72
SEM
800 o
700 SO
142
600 Min
20
Date: o
29-May-201 Max
Time First 400 118011160
07:36:14 ' Width
Time: 300 s
07:36:14
Height
200
00:00:00 1608
Time Last:
073614 100  Points.
4177584

— Select Photos

Actual Photo
wound-0001.jpg

First Photo

Last Phato.

Coordinates.

Load Layers wa e

(©) Show First Photo
@ Show Last Photo

woung-0001.jpg First Photo
wound-0001.jpg Last Photo

Steo

o -
sa er 3 Clear Al

— Step Through

Reverse

[ Manual ]

[ Automatic ] Color Span | 1000

— Display
Display Layer
il 7

Active Layer Delete Layer
Set Colours Expand Colour
. x|
c Grayscale

Sh

Show Data Cose

0.05,

1

3. The opening page displays the photo in the Photo-panel and the corresponding TiVi-

image in the Image panel.

TiViPre-Processor  Manual  About

wound-0001.jpg

First Photo
Last Phato.

Coordinates.

Load Layers e

() Show First Photo
@ Show Last Photo

wound-0001.jpg First Photo
wound-0001.jpg Last Photo

Steo
1

oy
b i Clear All

Reverse

Eients B
— Photo ~Imag
Number of Layers:0 Fhoto Size: Mean
Click at a point in the photo to select layer centre colour 4177584 Select layers to display in Display Layer lstbox jo00 12
Median
800 72
SEM
800 0
700 SO
142
800 Min
20
Date: i
29-May-201 Max
Time First 00 116071160
07:36:14 '- Width
Time: 300 psgg
07:36:14
Height
200
00:00:00 608
Time Last:
073614 100  Points.
4177584
— Select Photos — Step Through
Actual Photo

Grayscale

Show Data Close

[ Wanual ] [ adomaic | copbrspsn|1000 ¥
— Display
Display Layer Active Layer Delete Layer
T =
‘ | BRI Expand Colour
L a0

1

4. Place the mouse pointer at a red area in the photo. Click the left mouse button to accept
the colour of this point as the first layer target colour.
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TiViPre-Processor  Manual  About

Bttt B
— Phot

Number of Layers:1

Photo Size:

Click at a point in the photo to select layer centre colour 4177584

Date:
29-Way-201
Time First
07:38:14
Time:
07:36:14
00:00:00
Time Last:
07:36:14

—Image

Select layers to display in Display Layer listoox

Number of Pixels

[ Lover 1:43581

— Select Photos

Actual Photo

@ Show First Photo

— Step Through

| wound-0001 jpg ‘ i S [ Reverse ] ‘ Pause | [ Comments. ]
First Photo S - [ aouny ] Automatic ] color Span ‘WUU "
| vround-0001 jpg ‘ [ FirstPhoto ] “Disnl
Last Photo i Active Laysr Delete Layer
| woung-0001 jpg ‘ [ LestPro | ‘Layer1 V] ‘LayeM -
Save Layers Rl [ ey — [ showrol | [ showbas ] [ Close ]

5. Move the Expand Colour slider to the right to expand the actual colour space so the
red area fills out the inner area of the wound.

TiViPre-Processor  Manual  About

E s B
— Photo

Number of Layers:1

Photo Size:

Click at a paint in the photo to select layer centre colour 4177584

Date
29-May-201
Time First
07:36114
Time:
07:36:14
00:00:00
Time Last
0736114

Select layers to display in Display Layer iistbox

Humber of Pixels

W Laver 1213315

— Select Photos

Actual Photo

@ Show First Photo

— Step Through

[ wound-0001 jpy | . [ - ) | — ) ]
First Photo B [ Manusi J [ awomac | conrspan|ion0 |
[ wound-0001 jpg | [ Fustenoe | “Displ

e rre e Active Layer Delete Layer
‘ wound-0001 jpg ‘ [ Last Photo ] L bt ‘L‘Ye” = |L55‘a” hd
3 steo Epemd oo ora
Load Layers " s et ! o [ showcuves | Sravscae
Save Layers it e [ cearar | | sowroi | [ showbsta | | Close. ]

6. Click somewhere at the yellow colour area in the photo in the Photo-panel to select

this colour as the second target colour. The main window should now look like:
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TiVi103 Wound Analyzer

s iy

— Phot:

Number of Layers:2

Photo Size:

Click at a point in the photo to select layer centre colour 4177584

Date:
29-ay-201
Time First
07:38:14
Time:
07:36:14
00:00:00
Time Last
07:36:14

~Imag

Select layers to display in Display Layer lstbox

Number of Pixels
W Laver 1213315

Layer 2:26462

— Select Photos

Actual Photo

| wound-0001 jpg

@ Show First Photo

) Show Last Photo

Coordinats

First Photo
! wound-0001 jpg | [ First Photo. ]
Esalhoio)
[ wound-0001.jpg | [ testphowo |
Steo

Load Layers AO-1E2 K1=162
10350 1053
Save Layers

— Step Through:

[ Manual ] [ Avomate | coiorspan|1000 |
— Display
Display Layer Active Layer Delete Layer
}Layarz v} |Layer 1 -
o — |00
Show Curves BRI [1]
Show ROI [ ‘Show Data ] [ Close ]

7. Drag the Grayscale slider to the left to reduce the intensity of the background tissue to
make the yellow areas more visible.

TiVi Pre-Processor  Manual ~ About

| wound-0001.jpg

@ Show First Photo

() Show Last Phato

Coordinats

kool e X0~182 xi=162
Vo-ms 1ese
Save Layers

First Photo
| wound-0001 jpg | [ First Photo ]
Last Photo
| wound-0001 jpg | [ Lasteroo |
Steo

C
=

E e B iy
— Phot ~Imag
Number of Layers:2 Photo Size:
Click at a point in the photo to select layer centre colour 4177584 Select lavers to display in Display Layer listbox
Number of Pocels
. Layer 1:213315
Layer 2:414383
Date:
29-May-201
Time First
07:36:14
Time:
07:36:14
00:00:00
Time Last
07:36:14
— Select Photos — Step Through:
Actual Photo

[ Manual ] [ Auomstic | coiorspan|iooe -]
— Display

Display Layer Active Layer Dekete Layer

[TV Al |Layer2 v| |Layeri v

Layer 1

o —

i Show Curves ; Craymcskl Jo29]

Show ROI [ snowpata | | Close ]

8. Move the Expand Colour slider to the left to reduce the volume of the yellow colour

space.
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TiVi Pre-Processor  Manual ~ About

Elltents By

— Photo.

Number of Layers:2

Ciick at a point in the photo to select layer centre colour

Photo Size:
4177584

Date:
29-May-201
Time First:
07:36:14
Time:
07:36:14
00:00:00
Time Last:
07:36:14

—Imag
Select layers to display in Display Layer listbox

Number of Pixels.
. Layer 1:213315

Layer 2:45552

— Select Photos

Actual Photo
wound-0001 jpg

First Photo
wound-0001 jpg

Last Photo
wound-0001 jpg

Save Layers

Coordinates

@ Show First Photo

©) Show Last Photo

First Photo
Last Photo

Sten

X0-162 ¥1-162 1
o qiese
Clear Al

— Step Through

[ Manual ] [ Automatic ] Color Span | 1000
— Display
Display Layer Active Layer Delete Layer

™I | |Layerz v | |Layer1 -

Layer 1 E

Layer2 = | et Colours Expand Calour |
e Show Curves | Grayscale [y o)

Show ROI [ showpaa | | Close

9. Two tissue areas inside the wound have now been defined with their specific colour
spaces around the centre target colours. Click Layerl and Layer2 while simultaneously
pressing the Ctrl-button on the computer key—board to display tissues of colours
inside the two colour spaces selected.

TiViPre-Processor  Manual ~ About

¥

B B
— Photo.

~Imag

Number of Layers:2
Click at a point in the photo o select layer centre colour

Photo Size:
4177584

Date:
28-Way-201
Time First
07:38:14
Time:
07:36:14
00:00:00
Time Last
07:36:14

Select layers to display in Display Layer fistbox

Number of Pixels
W Laver 1213315

Layer 2:45552

— Select Photos

Actual Photo
wound-0001.jpg

First Photo
wound-0001.jpg

Last Photo
wound-0001jpg

Load Layers
Save Layers

Coordinates

@ Show First Photo

©) Show Last Photo

— Step Through:

[ Manual | [ Auomatc | coiorspan 1000
First Pholo Bt
- lay
Display Layer Active Layer Delete Layer
el = and Colour
=2 . 1 — e — 2
o Show Curves Qoarscais ) oy
Show ROl [ showpam | | Ciose

i0miE2 cimiE2 i
10369 1058
Clear Al

10. Click the Show Data button to display the TiVil03 Data window. This window shows
the centre and end boundary colours of the two colour spaces selected. The
corresponding RGB values are displayed next to the colour indicators. Click the Close
button to close the TiVil03 Data window.
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Win(RGE) Average(RGB) Wax(RGB)

Layer 1 14630 . 183400 . 2217838 .
Layer 2 190 175 47 220206 77 251 237 108

Layer 3 000 000 000

Layer 4 000 000 000

Layer 5 000 000 000

Layer 6 000 000 000

11. To insert a new layer based on numerical setting of the centre colour click the Set
Colours button to open the TiVil03 SetColour window.

Red Colour
[

Green Colour

Blue Colour

12. Drag the Green and Blue Colour sliders to display a value of 60 corresponding to a
centre colour of brown.

Red Colour
[

Green Colour

Blue Colour
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13. Click the OK button to accept these settings and return to the main window.

TiVi Pre-Processor  Manual ~ About

¥

Etirts G
— Photo

~Imag

Number of Layers:3
Click at a point in the photo to select layer centre colour

s |
|

Photo Size:
4177584

Date:
29-Way-201
Time First
07:36:14
Time:
07:36:14
00:00:00
Time Last
07:36:14

Select layers to display in Display Layer listbox

Number of Pixels

W Lever 1188420

Layer 2:45552

W ey 31907

— Select Photos

Actual Photo
wound-0001.jpg
First Photo
wound-0001.ipg

@ Show First Photo

(©) Show Last Photo

— Step Through

Last Photo
wound-0001.jpg

Coordinates
Load Layers X0=162 xi=162
vousss 11egs
[ savelayers |

[ Manual ] [ Auomatic | coor span | 1000
First Photo ry——
— Display
Display Layer Active Layer Delete Layer
Vi | |Layer3 = Layert -
Last Photo 5 =2 J J
= Expand Colour
e Layer 2 £ | Set Colours. i 013
Layer 3 L o —
l v Show Curves JCovEcal [ o
Clear Al Show ROI [ showpaa | | Close

14. Insert the value “0.2” in the Expand Colour slider edit-box to expand the colour space

of layer 3.

TiVi Pre-Processor  Manual  About

Eirntc B
— Photo

~Imag

Number of Layers:3
Click at a point in the photo to select layer centre colour

=
). 1|
in

Photo Size:
4177584

Date:
28-May-201
Time First:
07:36:14
Time:
07:36:14
00:00:00
Time Last
07:36:14

Select layers to display in Display Layer listbox

Number of Pixels

[ Lever 1188430

Layer 248532

W Layer 3:38918

— Select Photo

Actual Photo
wound-0001.jpg

First Photo
wound-0001.jpg

Last Photo
wound-0001.jpg

Coordinat
Load Layers 10-162 K1=162
1ot yiet
[ savelayers |

@ Show First Photo

(©) Show Last Photo

First Photo
Last Photo

Steo
1

Clear All

— Step Through

Manual ] [ Asomsic | coor span 1000

Active Layer Delete Layer
Layer 3 v |Layert -

Set Colours,

Show Curves

Expand Colour
L |02

 Grayseske o0

Show ROl [ Show Data ] [ Close

15. Keep the keyboard Ctrl-button pressed while selecting Layerl, Layer2, and Layer 3
by clicking on the text in the Display Layer listbox. All three layers are now displayed

in the Image panel photo.
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TiVi Pre-Processor  Manual  About

ot B

— Photo

Number of Layers:3
Click at a point in the photo to select layer centre colour

Photo Size:
4177584

Date:
29-May-201
Time First:
07:36:14
Time:
07:36:14
00:00:00
Time Last
07:36:14

~Imag
Select layers to display in Display Layer listbox
Number of Pixels
[ Laver 1188420
Layer 2:45582

W Layer 338918

— Select Photo

Actual Photo
wound-0001.jpg

First Photo
wound-0001.jpg

Last Photo
wound-0001.jpg

Coordir

Load Layers st pietez
Tousts 1w
[ savelayers |

@) Show First Photo

() Show Last Photo

First Photo
Last Photo

Steo
1

Clear All

— Step Through:

Reverse Pause Comments.

[ Manual ] [ Asomaic | coorspan 1000
— Display
Display Layer Active Layer Delete Layer
Vi ~| |Layers x| |Layer1 -
Layer 1 E
Layer3 |4 - —
. Show Curves | Sraysedle [ 5q)
Show ROI [ showpaa | | Close

16. To reduce the extension of the colour space associated with layer I, select Layerl from
the Active Layer menu. Move the Expand Colour slider until the edit box reads 0.13.

TiVi Pre-Processor  Manual  About

Bt By
— Photo

~Imag

Number of Layers:3
Click at a point in the photo to select layer centre colour

Photo Size:
4177584

Date:
29-May-201
Time First:
07:36:14
Time:
07:36:14
00:00:00
Time Last:
07:36:14

Select layers to display In Display Layer listbox

Number of Pixels

I Layer 1:184503

Layer 245552

I Layer 238518

— Select Photos

Actual Photo
wound-0001 jpg

First Photo
wiound-0001.jpg

Last Photo
wound-0001.jpg

Coordir

Load Layers PR
1088 y1-%58
Save Layers

Show First Photo
Show Last Photo

First Photo
Last Photo

Steo
1

Clear Al

— Step Through:

Reverse Pause Comments.

[ Manual ] [ Auomatic ] corspan | 1000
— Display
Display Layer Active Layer Delets Layer
Vi - Layer 1 | |Layer1 -
Layer 1 B
e |; F— Expand Colour 1
Layer3 L4 o — |0
. Show Curves jicmvscak BN, 5|
Show ROI [ Show Data ] [ Ciose

17. To remove Layer 2, select Layer 2 from the Delete Layer menu. The former Layer 3
now becomes the new Layer 2.
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TiVi Pre-Processor  Manual ~ About

Etents By
— Photo

—Imag

Humber of Layers:2
Click at a point in the photo to select layer centre colour

Photo Size:
4177584

Date:
29-May-201
Time First:
07:36:14
Time:
07:38:14
00:00:00
Time Last:
07:36:14

Select layers to display in Display Layer listbox

Number of Pixels

J Layer 1:184503

W Laver 238918

— Select Photos

Actual Photo
wound-0001.jpg

First Photo
wound-0001.jpg

Last Photo
wound-0001.jpg

Coordir
Load Layers D=1z nimiEz
o e

Save Layers

@ Show First Photo

Show Last Photo

First Photo

Last Photo

Sten
1

Clear All

— Step Through:

[ Wanual ] [ Asomaic | coor span 1000
— Display
Display Layer Active Layer Delete Layer
. -] Layer2 v | |Layer1 -
Layer 1 B
Layer 2 |; FE— Expand Colour
L4 e —
. Show Curves  Srayscale | 1; o)
Show ROI [ showpam | | Close

18. To save the colour space parameters for the remaining two layers click Save Layers

and save the parameters under the name “MyLayers” in a suitable folder.

19. Click Clear All to reset the system and prepare it for analysis of new photos.

20. Click the First Photo button and select Psor-0001 from the TiVil03demonstration

folder.

TiVi Pre-Processor  Manual ~ About

Etrs e
—Phot:

~Imag
Number of Layers:0 Photo Size: e
Click at a point in the photo to select layer centre colour 864240 Select layers to display in Display Layer listbox o O
Median
500 172
SEM
-
700 SO
a5
800 i
3 10
Date: o
13-Aug-200 Max
Time First 400 TSTITST
09:20:36 Width
Time: 300 g74
09:09:15
Height
200
21685:48:39 i
Time Last:
09:08:15 100 Points.
664220

— Select Photo

Actual Photo
Psor-0008.pg

First Photo
Psor-0001.jpg

Last Photo
Psor-0002.pg

Coordinat
Load Layers ’7 o

Save Layers

(©) Show First Photo

@ Show Last Photo

— Step Through

2 [ Manual ] [ swomatic | colorspan 1000 ¥
First Photo “Display
Display Layer Active Layer Delete Layer
pr -
S ‘J Set Colours Fxpand CD\DIIF. o
il s Show Curves § Craystochii B

Clear Al

Show ROI Show Data
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21. Click the Last Photo button and select Psor-0007 from the same folder. The photo

sequence Psor-0001 to Psor-0007 are now set for automatic analysis.

TiViPre-Processor  Manual ~ About

u

Etnte iy
— Photo.

Number of Layers:0
Click ata point in the photo to Selsct layer centre colour

Photo Size:
664240

Date:
07-Aug-200
Time First
09:20:36
Time:
08:52:05
21551:31:29
Time Last
08:52:05

—Imag

Select layers to display in Display Layer listbox

1000

800

800

500

400

300

200

100

Mean
193

Median
175

SEM

— Select Photos.

Actual Photo
Psor-0007.jpg

First Photo
Psor-0001.jog

Last Photo
Psor-0007.jpg

Coordinats
Lozd Layers ’7 e

Save Layers

(©) Show First Photo

@ Show Last Photo

First Photo
Last Photo

Sten
1

Clear Al

— Step Through

Reverse Pause

[ Manual ] [ Automatic ] Color Span | 1000 =
— Display
Display Layer Active Layer Delste Layer
e Expand Cobur
; gl00s
Show Curves i CavEci= N

22. To use the colour space parameters saved for wound-0001, click Load Layers and
navigate to the folder in which the “MyLayers” file was saved. Double click the file to

upload the parameters.

TiViPre-Processor  Manual ~ About

»

L7/
— Photo.

Number of Layers 2
Click at a point in the photo to select layer centre colour

-

Photo Size:
664240

Date:
07-Aug-200
Time First
09:20:36
Time:
08:52:05
21551:31:29
Time Last
08:52:05

—Imag

Select layers to display in Display Layer istoox

1000

300

800

500

400

300

200

100

0

Wean
193
Median
175
SEM

sD
89
Min
10
Max
723723
Width
874
Height
760
Foints
664216

— Select Photos

Actual Photo
Psor-0007.jpg

First Photo
Psor-0001.jpg

Last Photo
Psor-0007.jpg

Coordinates
Load Layers HENE
Save Layers &

o

(©) Showr First Photo

@ Show Last Photo

First Photo
Last Photo

Steo
1

Clear Al

— Step Through

Reverse Pause

[ Manual ] [ Automatic ] Color Span | 1000 ¥
— Display
Display Layer Active Layer Delete Layer
Layer 1 ~| |Layer1 -
Expand Colour
Show ROI [ ‘Show Data ] [ Close

23. Select Layer 2 by checking this item in the Display Layer listbox.
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24. Remove both of these layers by successively clicking Layer 2 and Layer I in the
Delete Layer menu. All layers are now cleared.

25. To display inflammatory areas click on a dark read area in the left photo.

TiVi Pre-Processor ~ Manual ~ About L

Blhnts iy
— Phot

—Image

Number of Layers:1
Click at a point in the photo to select layer centre colour

Photo Size:
664240

Date:
07-Aug-200
Time First
09:20:36
Time:
08:52:05
21551:31:29
Time Last
08:52:05

Select Iayers to display in Display Layer listbox

Number of Pxels

[ Leyer 1:8584

— Select Photos

— Step Through

| ;?ﬁ';u';:':g | (©) Showr First Photo [ T ] | T | [ e ]
- (@ Show Last Photo
First Photo ( Bisous) | [ avomstc | coorspen|1000 -]
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26. To display also scaling tissue click on a light yellow point in the photo. This will now
form the basis for the second layer.

TiVi Pre-Processor  Manual  About

Eents s

—Photo

—Imag
Number of Layers:2 Photo Size:
Click at a point in the photo fo select layer centre colour 884240 Select layers to display in Display Layer listbox
Number of Pixels
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Layer 2:6430
Date:
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Time First
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Time:
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Time Last:
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(©) show First Photo Reverse P Comments
‘ Psor-0007.jpg ‘ = ( ] | 2D ) | J
@ Show Last Photo
First Photo ( Blonwni ] [ awomste ] coorspan 1000 -]
‘ Psor-0001.jpg ‘ [ Firstphoto | “Display
LastPhoto Display Laye Active Layer Delete Layer
‘ Psor-0007.jpg ‘ [ Last Photo ] ‘L“V"" 2 Z ‘L“V"" 1 I
Expand Colour
[ owtares | RE—— : el = | |
rese
Save Layers [ Clear All ] ‘ Show ROI ‘ [ Show Data. ] [ Close ]
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27. Move the Grayscale slider to its leftmost position and select both layers in the Display
Layer listbox.

e-Processor  Manual  About

Bt B
— Photo

Number of Layers:2
Click at a pointin the photo to select layer centre colour

Photo Size:
884240

Date:
07-Aug-200
Time First
09:20:36
Time:
08:52:05
21551:31:29
Time Last:
08:52:05

—Imag

Select layers to display in Display Layer istbox

Number of Pixels
I Lever 18684

Layer 26430

— Select Photos

Actual Photo
Psor-0007.jpg

First Photo
Psor-0001.jpg

Last Photo
Psor-0007.jpg

Coordinates.
Load Layers 0673 11-673
w22 yi=22
Save Layers

() Show First Photo

@ Show Last Photo

First Photo
Last Photo

Steo
1

Clear All

— Step Through

Reverse

Pause

o

Set Colours

Grayscale
i —

[ Manual ] [ Automatic ] Color Span | 1000
— Display
Display Layer Active Layer Delete Layer
Tvi | |Layer2 | |Layer1 -
Layer 1 3
Layer2 |=|

Expand Colour
ot — | 00

0

[ showbsts |

[ Closs

28. Click the Automatic button to scan through the sequence of photos and layers

selected. Click the Show Curves button to display the extension of inflammatory
areas (red) and scaling tissue (yellow) throughout the sequence of photos.

~ Curv
=
ELL T T
s - lEi]
sl
700 |-

— Display

x

Layer 1

Layer 2

IrControi

Select Y-axis

B (Epcos - oe— - |

Auto

Background Colour

29. Drag the Background Colour slider to its leftmost position and select Zero-based
from the Select Y_axis menu.

TiVi103 Wound Analyzer

Page 15



TiVi103 Wound Analyzer

Select V-axis Background Colour

zercras v| | Eoetvein | | — | 0 Gose

30. This diagram shows how the extension of areas of inflammatory tissue is reduced while
the extension of scaling tissue areas is increased

31. This completes the GETTING STARTED section.
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4. DETAILED DESCRIPTION

The TiVi103 Wound Analyzer main window

TiviPre-Processor  Manual ~ About ~
ot By
— Phot —Imag
Number of Layers:2 Photo Size:
Click at a point in the photo to select layer centre colour 4177584 Select layers lo display in Display Layer lstbox
Number of Pixels
. Layer 1:3126212
Layer 2:30288
Date:
29-May-201
Time First:
07:36:14
Time:
07:38:14
00:00:00
Time Last:
07:36:14
— Select Pt — Step Through
Actual Photo =
wound-0001 jpg 7 Reverse Pause Comments
= (D) Show Last Photo - :
First Photo - [ Wanual I Automatic | color span |1o00 -
wound-0001 jpg | First Photo —Display
Last Photo r Layer  Activeleyer Delete Layer
wound-0001 jpg | Last Photo Leyer 2 v |Layert =)
B - Expand Colour
e ste0. e
Losstorers N | W
) o yimm
Save Layers. Clear All Show ROI [ ‘Show Data ] [ Close ]

Photo Panel

1. Number of Layers — display the number of active layers.

2. Photo size — displays the size (in pixels) of the photo .

3. Clicking in the photo - placing the mouse pointer somewhere in the photo and
clicking with the left mouse button at this point makes the system register the colour at
the point and and use this colour as the centre colour of the colour space displayed in

the grayscale photo in the Image panel.

4. Drawing a ROI in the photo — use this option to draw a ROI in the photo. This ROI
is used when the Show ROI button is clicked.

5. The vertical bar — to display the relative number of the photo displayed.

6. Time & Date — displays the time and date at which the displayed photo was captured
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Select Image Panel

1. Display photo — displays either the TiVi-image or a gray-scale photo with the
selected layers superimposed.

2. Colour Scale and Statistics — displays TiVi-image statistics and the colours scale in

use (TiVi-mode) or the colour layers selected and the associated area (in pixels)
covered by colours within the colour space of the actual layer.

Select Photo Panel
1. Show First Photo button - to display the first photo in a sequence.
2. Show Last Photo button — to display the last photo in a sequence.
3. First Photo button - to select the first photo to be displayed from file.
4. Last Photo button - to select the last photo to be displayed from file.

5. Step edit box — to select the step in the photo sequence to be displayed (default value
=1).

6. Load Layers button - to load a saved set of colour space parameters from file.
7. Save Layers button — to save tha actual colour space parameters to file .
8. Clear All button — to reset the main window.

9. Actual Photo edit box — displays the name of the actual photo. To select a specific
photo in a sequence, insert its name and click the Enter button on the keyboard.

10. First Photo edit box — displays the name of the first photo in the sequence.
11. Last Photo edit box — displays the name of the last photo in the sequence.
12. Coordinates — displays the actual coordinates of the mouse pointer when this is

moved over the photo. Also displays the coordinates of the ROI drawn.

Step Through Panel

1. Reverese/Forward button — to set to reverse or forward mode when the photos are
displayed using the Manual button.

2. Manual button - to move to the next photo in the sequenec to be displayed.

TiVi103 Wound Analyzer Page 18



TiVi103 Wound Analyzer

3. Automatic button - to scan through the photos with selecte layers displayed. This
button is also to be clicked to update the colour layers before the Show Curves button
can be clicked.

4. Pause/Continue — to pause and continue automatic display of photos.

5. Comments — an editable wordpad that is saved as meta-data with the actual photo.

6. Color Span - the set the colour span of the TiVi-images displayed.

Display Panel

1. Display Layer listbox — select colour layers from this list to be displayed
superimposed on the grayscale photo. Several layers can be selected to be displayed
simultaneously by holding down the Ctr-button on the computer keyboard while
clicking on the various items displayed.

2. Active Layer pull-down menu - to select the actice colour layer. The extent of the
colour space associated with the active layer can be changed by dragging the Expand
Colour slider.

3. Delete Layer pull-down menu - to select a layer to be deleted from the Display
Layer listbox.

4. Expand Colour slider — to set the extension of the colour space of the active layer.

5. Expand Colour edit box — to set the extension of the colour space of the active layer.
6. Grayscale slider — to set the intensity of the background grayscale photo.

7. Grayscale edit box — to set the intensity of the background grayscale photo.

8. Show ROI button — to display the section of the photo defined by the ROI drawn.

9. Set Colours button - to open a window in which the colour layer central colour can
be set manually.

10. Show Curves button — to open a window displaying the areas of the colour layers
selected by the Display Layer listbox. Accessible only after the Automatic button
has been clicked.

11. Show Data button — to open a window displaying the parameters of the colour layers.

12. Close button — to close the main window.
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Pull-down menus

1. TiVi-Pre-Processor — to start the 7iVi Pre-Processor for alignment of photos.
2. Manual - to open the on-line TiVil03 Wound Analyzer manual.

3. About — about the TiVil03 Wound Analyzer toolbox.

Set Colours Window

Red Colour

Green Colour

Blue Colour

1. Red, Green & Blue Colour sliders — to manually set the centre colour of a new
colour layer.

2. Red, Green & Blue Colour edit boxes — to manually set the centre colour of a new
colour layer.

3. Image — displays the colour set.

4. Close - to close the TiVil03 Set Colours window.
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Show Data Window

Layer 1

Layer 2

Layer 3

Layer 4

Layer 5

Layer &

Win(RGB)

158 82 76

115 115 115

ooo

ooo

ooo

ooo

Average(RGB) Max(RGE)

128 128 128

2119588 . 224107 101 .
. 140 140 140 .

ooo ooo
ooo ooo
ooo ooo
ooo ooo

Displays the centre (Average) colour, Min colour and Max colour of the colour spaces of the
individual colour layers.

Show Curves Window

~ Curves ~ Display ———
10 . Layer 1
| R Layer 2
16 -
% U
FE 12
s
ik
038 [~ w
25 ! 1 1 1 !
1 3 4 5 & i E
mage Number
— Controls
Select Y-axis Back d Col
Ao 7] — o [ Close
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1. Curves diagram — displays the areas (in pixels) of colours within the colour spaces of
the different layers dispayed (Areas versus Image Number).

2. Display — shows the centre colours of the layers displayed. Each layer can be excluded
or included by checking the chack-boxes in front of the colour indicators.

3. Select Y-axis menu — to select the setting of the diagram y-axis.
4. Export Data — to export data to an Excel spread-sheet.

5. Background Colour slider and edit box — to set the intensity of the diagram
background.

6. Close — to close the TiVil03 Curves window.
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