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Installation

Prerequisites (check for .Net framework 3.5)
1. Make sure that you have Microsoft .NET Framework 3.5 installed on your system. To

check if you have .NET Framework 3.5 installed:

a. Open the Control Panel. Click on Start =®Control Panel.
b. In the Control Panel open the Programs and Features icon.

c. Try to locate Microsoft .NET Framework 3.5 (it might be followed by a SP
number). If you could not locate it or if the number is less than 3.5 then you
need to install the latest (free) edition of Microsoft .NET Framework , which
can be found at www.microsoft.com/downloads

@Micmsnﬁ Docurnent Explorer 2008 26,2 ME

t@ Mdicrosoft Device Emulator wersion 3.0 - EMU 2,29 MB

'iEEr‘Micrnsnft JMET Framework 3.5 SP1 28,0 MB

m 1 Microsoft NET Cornpact Framewvork 3.5 81,5 MB

[m 7 Microsoft MET Cormpact Framewaork 2.0 SP2 93,2 MB
Install Doctor Eye

2. Download the appropriate version of the software from the following address:
http://biomodeling.ics.forth.gr/

3. Extract the contents of the zipped file to the local drive C:.. The folder
C:\DoctorEye.ver.3.0 should have been created.

4. Move to the C:\ DoctorEye.ver.3.0 folder

5. Right click on the DoctorEye.exe file. Click Send To=»Desktop (create shortcut).
Now the icon that is going to be used by the user - in order to start the application -
has been created on the Desktop.
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http://www.microsoft.com/downloads
http://biomodeling.ics.forth.gr/

Start Using Doctor Eye

In order to start the application double click the Doctor Eye shortcut icon, the Red
Cross icon, located on the Desktop (Provided that you have followed the +

procedure described in the installation instructions.). DoctorEye

After the application starts, the following Login window is displayed. Enter your Doctor Eye
account information and press the Login button.

Lagin

User Validation

Please provide your credentials ko login or select "Mew User” to create a new user,

Usetname

Password

:Create User Login | | Cancel |

How to create a new user

In order to create a new user click on the Create User button located at the bottom left corner
of the Login window. The following window appears. Enter your information at all the fields
and press the Create button. If you accidentally pressed the Login Button at the previous
window, press Cancel to return back.

Create a new User

Create a New User

Plzase provide the desired username and password and click "Create”.

Username
Password
Confirm Password

Password Hink

* The Password Hink will be used to remind wou the password,

| Create | | Cancel |

The Main Window

After you enter your Username and password to the login window, the main window of the
Doctor Eye is displayed (the following window).
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Open a single DICOM file

To open a single DICOM file, click on the Red Cross button and then select Open Files.

R k D ks:
::-‘h_l Gfarar il ecent Documents: . =0 -
__"' Open Directory | I; B

Reload Annotations

Save

Save b »

Manage User Accounts

g

Change User

Options

Ready Zoom Level: Auto-Stretch .2
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The Open dialog appears, in which you must specify the file you wish to open. Browse to the
DICOM file (usually a file with .dcm extension) you wish to view, select it and click the Open

button.

o Open

4 8 Computer
& vista ()

QO [E

My Received Files
(2l My Videos
v | ) Updaters
Virtual Machines
Visual Studio 2005

@ =] & W W W W 0ctortye Dicom Viewer - TEST_USER
[ Home

Py @ ) 1 4 [ ) i Selections
ech B Custine Selecticns.

[ 5 ]

{p move

s Data (@) ||| (8 My Sharing Folders
&% DVDRW Drive| |

% martin.rubli.inf
= WinXP (X:)

The Open dialog window. The Main window with one DICOM loaded.

Open Multiple DICOM files

To open multiple DICOM files, click on the Red Cross button and then select Open Files. The
Open dialog appears, in which you must specify the files you wish to open. Browse to the
DICOM files you wish to view, select them and click the Open button.

Ways to select multiple files.

Select multiple files that are grouped together
If you need to select multiple files that are all grouped together follow the below steps.

1. Select the first file and then press and hold the Shift key.

2. While holding the key down click the last file. This will select all the files in-between
the first and last file.

Select multiple files that are not grouped together
If there are multiple files you need to select but they are not grouped together follow the

below steps.
1. Select the first file and then press and hold the Ctrl key.

2. While holding down the Ctrl key, select each of the other files you wish to select.

The “Selection of Images” window appears.
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Selection of Images =RRER X

LR

Please select one or more images from the available and press "Open” to continue. ..

Selected Images. ..

| selectall || SelectMone || Invert Selection |

At the right side of the window lies a list of thumbnails of the selected images, while at left is
the preview area (where the selected image —the one with the red border- is displayed in a
larger view). At the list of thumbnails tick the checkbox of each image you wish to load.

If you wish to load all the images, click the Select All button. If you want to deselect all the
selected images, click the Select None button. If you wish to select all the images except the
ones already selected, then click the Invert Selection button.

Finally click the Open button to load

) ) 2 © W % W Doctorkye Dicom Viewsr - TEST_USER =
the selected DICOM images in the W e |
\_1\_‘1 @ Q d <A [ [l % Fnssetons u, ||C]EE] =

viewer. strech Next L | B outine selectons | 3 Preves 0o =

213 371

| Image; 1 of 22 Zoom Level; Auto-Stretch
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Open a directory containing DICOM files

To open a directory of DICOM files, click on the Red Cross button and then select Open
Directory.

@ = % W e Dicom Viewer - TEST_USER
. Recent Documents:
BI—LI Open Files
1 IM-0001-0022,0eZM =
Lj Open Ditectory £ IM-0001-0021,02M =
. 3 IM-0001-0020,0M 1=l
i ) Reload Annotations s I TS0k Pidy o
S IM-0001-0018,0e2M =
=l ... & IM-0001-0017. 0 =l
£ IM-0001-0016,CCM =
,"I] Save As y 8 IM-0001-0015,DCM =
Manage User Accounts
£ Change User

|: Ciptions :| |: Exit :|

The Browse for Folder dialog appears, in which you must specify the directory you wish to
open. Select the desired folder and press the OK button. The Selection of Images window
appears and the rest steps are described in the Open Multiple DICOM files section.

B W Wiy Dicom Viewer - TEST_USER = | E

A7 Move

@ 2N @‘ d d B Pl |6

Lest | @ ot

& [DEELCI

~ || Levels acustmer
ions | 30 Preview | [ (30| [ || B amotations
Skins. Tools.

Browse for Folder @

Select a Folder

4 | BRAINDX -
S0US - 702 ]
sT2-TSE-T- 301

o sTIW-FLARR - 401
T1-3D-FFE-C - 801
T1-SE-extrp - 601
T1-SE-extrp - 701
T2W-FE-EPI - 501

DactorEye_ver_3.0

Zoom Level: Auto-Stretch i

Browse for Folder dialog. Main window with multiple DICOM loaded.
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Reload Annotations

You have been working on an MRI dataset, but the results are not satisfactory and you judge
that it needs to be done from the beginning. If you haven’t selected save or save as while you
are working, your work is not saved and thus you can reload the annotations saved from
previous work stored in the medical files.

Save

You must select this option to save your work in the medical files before closing the platform
the same way it is done in the Microsoft Office programs.

Save As

You can save your selections (annotations) alternatively as:
1. Annotation: Presents the selected areas of your annotations in a txt file
2. Annotation’s Outline: Presents the contour of your annotations in a txt file
3. Xml file: Presents the area of your annotations in an xml file
4. 3rd party application: This option produces 3 files:

a. Size.dat: Includes the size of the MRI Images and the number of the slices in
the specific MRI dataset (ex. 512,512,22 means that the dimension of the
images are 512 rows x 512 columns x 22 slices).

b. TumorPoints.dat: Includes the position of the tumor’s points in all the slices.

c. Volume.dat: Includes all the points of the tumor in all slices, starting from the
first point until the last one continuously (as a volume).

Manage User Accounts

There are two user groups in the Doctor Eye application: The administrators and the simple
users. The administrators can manage their work but also the work (ex. Annotations) of all the
other users. However, the difference between a simple user and the administrator is that the
former can only see the work of the other users, while the administrator can have full access
to the data of all the users. The administrator can manage (add, rename or delete) other users'
annotations. The administrator can also delete the account of a simple user, or to promote a
simple user to administrator.

To manage users, you must login as Administrator. If you already logged in as a different user,
you must log out first. To do so follow the guidelines described at the following sub-chapter,
with title "Change User".
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Quick Tip: In order to access the administrator account, use the following
information in the Login window.

Username: ADMINISTRATOR

Password: SADMIN

If you are already logged in as administrator, the "Users Administration" window will appear.

Users &drninistration E
sernanne Twpe Skaktus
ADMINISTRATOR Administrator Enabled

TEMP_LISER. Lser Disabled

TEST_LUSER. User Enabled

Selected user's properties

The user is Adminiskrakor Reset Passywiord

@ Standard User

| The user is disabled

Close

Cl|o26

The Users Administration window provides the Administrator with the following options:

1. To disable the access of a specific user (by ticking the User is disabled option). The
user whose account has been disabled cannot login, and therefore cannot use the
program.

2. To allow other users to become Administrators as well (by ticking the Administrator
option from the Selected user’s properties).

3. To reset the password of a user (by clicking the Reset Password button, the Reset
Password Dialog window will appear, and will guide you to create new one).
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Change User

PAGE

To change the operating user of the application, click on the Red Cross button and then select 1 1
Change User.

— v @- ‘
gb Open Files
‘ [ “ =
@ Open Directory e VeRbais
Please peovide your credantials to
Reload &nnotations — ;m'mmwmam°mw.
Save Username | ADMINISTRATOR %
Pazsword
Save As v
Qﬁ‘*:u; ’\ ——
S& Manage User Accounts e &| | Concel
/ld/ Change User
™\ Cpauds el

Click on the Red Cross icon and select Change User. The Login window will appear. Enter
the appropriate account information and press the Login button, and the user will change,
without losing/resetting the already loaded DICOM images.

Zoom Modes

There are 3 zoom modes in the application:

Stretch
The Stretch mode is by default enabled when the Doctor Eye ] @ @
application is loaded. The Stretch mode makes your current image b W N

fill as much of the screen as possible. This is frequently the optimal | Strech
way to view a picture during editing. When the Stretch mode is

Z0om
enabled the Zoom In and Zoom Out modes are deactivated.
Zoom In
To zoom into an image, just click on the magnifying glass icon with &
the plus sign in the toolbar. If the Zoom In button is deactivated ~ Q Q

and is not possible to be pressed, that means that the Stretch | Strech Zoom In| Zoom Cut

mode is still activated. If that is the case, press on the Stretch |

Zoom |
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button (in order to deactivate it) and then the Zoom In and Zoom Out buttons will become

active.

Zoom Out

To zoom out, just click on the magnifying glass icon with the minus ]

sign in the toolbar. If the Zoom Out button is deactivated and is p | @\ Q
not possible to be pressed, that means that the Stretch mode is still | Strech  Zoom In | Zoom Qut

activated. If that is the case, press on the Stretch button (in order =
aam
to deactivate it) and then the Zoom In and Zoom Out buttons will

become active.

Navigation

P P . . In order to navigate through the loaded DICOM images you
“’\'] (\] > ol can use the Navigation buttons of the toolbar. The First
First  Previous  Mext  Last button, displays at the main window of the application the
e first image from the list of thumbnails. The Previous button
awigation

and the Next button, display -respectively- the previous and
the next image from the list of thumbnails. And finally the Last button, which displays the last

image from the list of thumbnails at the main window of the application.

You can distinguish the currently displayed image by its red border (in the list of thumbnails).

Quick Tip: The fastest way to move through the list of images, is by using the mouse
wheel. Upwards movement of the wheel displays previous images, while downwards
movement of the mouse wheel displays the following images.
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"Doctor Eye" gives you the option to change the colors and the
. appearance of the controls by choosing one of the color
themes from the Skins toolbar.

£l

By clicking the lower arrow button at the "Skin" toolbar , a list
will appear, with larger thumbnails, in order to make the
selection easier.

roggy g L_Onras;

— = - -
BEEED
nmncl@—} || || (—
Skins Seven Seven Classic
Sharp Sharp Plus
Cffice Skins
Cffice 2007 Elue | Office 2007 Black
| Office 2007 Blue |
S Y It 1 -~ - b
Tools
Move
The Move tool allows you to move the entire image by dragging it with
i Levels Adjustment your mouse. When the Move tool is selected, click and drag anywhere
(] Annotations in the image. If the Stretch Zoom mode is enabled the Move tool will
Tools not function.
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Levels Adjustment
The Levels Adjustment tool allows you to adjust Level width
the Window Width and the Window o
Level/Height of the DICOM image. When the
Levels Adjustment button is clicked, one green

<71 Move
[[ih Levels Adjustment

[5] Annotations
Taoals

cross with tick marks appears on the main
window (image below) while also appears an adjustment panel at the
right side of the application window (image on the right).

235 409

Adjusting the Window Width of the DICOM image

There are two ways to adjust the image’s Width. The first one is to use the Width slider at the
adjustment panel, located at the right of the main window. The second one is by clicking
anywhere in the main window. The vertical axis of the green cross, in the main window,
represents the Width of the Dicom image. So the vertical coordinate of the point where the
mouse button was pressed, is converted to the corresponding Width value. A green crosshair
appears at the last clicked point (.), in order to remind to the user the current value of the
Width.

Adjusting the Window Level /Height of the DICOM image
There are also two ways to adjust the image’s Level. The first one is to use the Level slider at
the adjustment panel, located at the right of the main window. The second one is by clicking
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anywhere in the main window. The horizontal axis of the green cross, in the main window,
represents the Level of the Dicom image. So the horizontal coordinate of the point where the
mouse button was pressed, is converted to the corresponding Level value. A green crosshair
appears at the last clicked point (.), in order to remind to the user the current value of the
Level.

Annotations

3" Mave By clicking the Annotations button of the Tools toolbar, two panels
appear at the right side of the main window. The Available Annotations
panel & the Selected Annotation Settings panel.

[ih Levels Adjustment

|=-| Annokaktions

Tools
Awailable Annotations Selected Annotation Settings
Annotations Cnet & 2 F ) Y al
Mew Annokation Me

Tvpe

(<) =]

Selection Color | [ 255; 0; 0

V] | Renarne 'v'|

[E]  #wailable Annotations I

Mews Snnotation 1

Available Annotations
Panel

Ve GUUOFSFIo0 Ve Selected Annotation

Settings Panel

At the Available Annotations panel we can see the list of annotations for the current DICOM
image in display. As we can see from the image above, at the current DICOM image, the
application expects the user to create a New Annotation.
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Creating a New Annotation using the Pencil tool.
If you have not already done so, click on the Annotations tool. Enable the Pencil tool by
clicking the corresponding icon. You will notice that the cursor of the mouse has
changed into a cross. Hold down the left mouse button and drag the mouse, a line will be
drawn. The drawn line has the color defined at the Selection Color box. If you prefer to use
another color click the Selection Color box and pick your color, from one of the three available

tabs.
I —
Home
N @ G;»
\ . INd - By
Strech  2o0m = . d (P >
£oom In Q0mOut  Fypet Fra - D.JF|||SE|Ett¥0ns
eVioUs  peyt H
M L A o . : ] Moy
’ ? Outline Seje \./ Move

ections 30 Preview ™

d L - Levels ag

3VIQatior ustment

[ Annotations

Avaiable an Notations
Annotations

Owiner
V| New Annotation

Add |~ | Rename -

T ——
PEAYT IS
Type

Selection Color [N 255; 0; 0

Custom | Web | System
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Erasing Annotations using the Eraser tool.
7 If you want to delete a part of an annotation you can use the Eraser tool. Click on the

tool, press down the mouse button where you want to start erasing and drag the mouse

PAGE
over the area you want to delete.

17

Quick Tip: The fastest way to delete a portion of an annotation, is by pressing the
Right mouse button and dragging the mouse. A yellow rectangular, with "Working
Area" text written at the left top corner of it, is displayed. Release the right mouse
button and press the Delete key. Any annotation part inside the "Working Area"
rectangle is deleted.

Home rE
N @
2 2)
& L - N R
Arech  Zoam = n
e Zoom In Zoom Oyt ) S D Fil Selectn
ul First tions

Previous  peyt

last g . / - y / Move
9 Outine Selections 3D Prey iew ™ " )

[ S ) 1 I 9 Le»elsgdmmem

Shine 8 Annotationg

Available Annatations

Annotations O
Aner

V| New Annotation Me

Add Rename |~

Selected Amotaton Settngs
YT
Type

Selection Color [N 255; 0; 0
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Annotating using the Magic Wand tool

£ The Magic Wand tool allows you to select an area of an image based on color similarities
between pixels. Select the tool and click the image in an area which you want to select.

To well define the selection, adjust the Tolerance slider, located at the bottom right of the

application window. The Tolerance value ranges between 1 and 100. A lower value selects

fewer colors similar to the pixel you click with the Magic Wand tool (smaller selection). A
higher value selects a broader range of colors (larger selection).

+’I =] DoctorBye Dicom Wiewer - TEST_USER - B X
-/ Home
™ oy (= . . - - _ fT? IMove
Al ) = <d <d > >0 | Fil Selections S BN EE

- - ~ | b Levels Adjustment

Strech First  Prewious — Mext Lask Outling Selections | 30 Preview |
? D _-I |: =[5 Annotations
Zoom Mavigation iga Skins Tools

Available Annotations

Annotations Cramner
/| Mew Annotation Me
add - || Rename |~

Selecked Annotation Settings
7 2 BN K)o
Tvpe -

Selection Color | [ 255; 0; O -

Tolerance

Ready Zoom Lewel: Auto-Stretch

Selected part of a DICOM image using the Magic Wand tool.

The Magic Wand tool has a probability to choose a larger area than desired. In this case, you
may want to limit the area that the tool works. Set a Working Area holding the right mouse
button down and try again. T

The Magic Wand selects the area of pixels defined by the Tolerance value, but this time is
restricted inside the Working Area, as shown in the following images.
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l 7] octorEye Dicom Viewer - TEST_USER, - =% . 7] SoctorEye Dicom Viewer - TEST_USER - = x
%7 [ Home _y i v
— thove

......

Seecied rvotston St
Z 2% KN KN

prepe———
A LN N—
Type

soocioncobe 255,00

Tolerance

Tmage: 12022 Zoom Level: Auto-Suetch

Selected region: Working Area is not defined. Selected region: Working Area is defined.

Zoom Level: Auto-Srech

Annotating using the Contour 1 tool

e s L b The Contour 1 tool has four basic parameters.
Continuity (varies from 0 to 200), Curvature

7 2 % [ tinuit 200 e

(varies from 0 to 200), Gradient (varies from O

to 240) and Pressure (varies from 0 to 100).

Tvpe -

Selection Color | M 255; 0; 0 -
In order to annotate an area using the tool,

Continuity  Curvature  Gradient Pressure press the left mouse button, while the mouse
cursor is located inside the area of interest,
and drag it. This creates an ellipse with a
=] green border, which must be well located
inside the area of interest. Release the mouse
and press the space key. Every time the space
key is pressed, the ellipse expands in order
to include a larger area of interest. The tool

usually requires multiple keystrokes of the

133 150 120 65 space key, in order to provide an adequate

annotated area.

If a part of the ellipse is outside of the area of
interest, the tool will not function
appropriately.

In order to deselect the semi-automatic
annotated area just click once with the
mouse.

If the selected area is satisfactory, press the Enter key in order to accept the selection as
annotation (in that case the ellipse with the green border transforms to a red selected area).
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Annotating using the Contour 2 tool Selected Annokation Settings

The tool implements the active contours algorithm. & 22 5 () K)o

This algorithm requires from the user to draw an  |1ype -
ellipse inside the tumor area. This user-define |saicctioncoler | 255; 0; 0 -
ellipse forms an elastic contour, on which a force is

applied from inside out and forces the contour to | APt _é;;:_pa  Foree
expand towards the tumor boundaries. The contour B B B

is formed to be attracted by significant edges, thus,

as it expands it fits the tumor boundaries.

The user can adjust three parameters, in order to = =
change the snake's behavior during its evolution,

and control the result.

The tool has three basic parameters. Alpha/Beta 5 50 e o

(varies from 0.00 to 1.00), Kappa (varies from 0.00 — -,
to 1.00) and Force (varies from 0.00 to 1.00).

Alpha/Beta: This is actually two parameters,

properly combined into one, and it affects the

contour's shape. More specifically, when it is set

close to 1.0 the contour is rigid and tends to be more like a circle. When it is set close to 0.0
the contour becomes very flexible and it can form sharp corners and, generally, be "scratchy".

Kappa: This parameter indicates how much the contour is attracted by the edges. When it is
set near to 1.0 it is attracted a lot by them, but when it is set to 0.0, the edges do not really
affect the contour's expansion. For example, when kappa is set to 0.0, but alpha/beta is set
near to 1.0, the contour will grow like a circle, regardless the shape of the edges, but when
kappa is set near 1.0 and alpha/beta near 0.0, then the contour is allowed to form a more
flexible shape and fit the tumor boundaries, to which it is attracted in a great extent. Since our
goal is to detect boundaries, it is suggested to keep this parameter above 0.6.

Force: This parameter is the force that pushes the snake to expand outwards. The larger its
value, the greater the force that is applied on the snake. Be careful: if this parameter is set to a
very low value, the contour might not be able to reach the tumor boundaries. On the contrary,
if its value it too large, it might overpass the tumor and expand out of it.

In order to annotate an area using the tool, press the left mouse button, while the mouse
cursor is located inside the area of interest, and drag it. This creates an ellipse with a green
border, which must be well located inside the area of interest. Release the mouse and press
the space key once. Every time the space key is pressed, the ellipse expands in order to
include the entire area of interest. The tool usually requires one press of the space key, in
order to provide an adequate annotated area.

If a part of the ellipse is outside of the area of interest, the tool will not function appropriately.

In order to deselect the semi-automatic annotated area just click once with the mouse.
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If the selected area is satisfactory, press the
Enter key in order to accept the selection as
annotation (in that case the ellipse with the
green border transforms to a red selected area).

Using the Histogram tool

The last tool of the group Selected Annotation
Settings is the Histogram tool. The Histogram
tool has two slider controls. By moving the right Ll

slider, the brighter areas of the image are

==
=

deselected. By moving the left slider of the

histogram, the darker areas of the annotated
region are deselected.

Using the histogram tool we manage to deselect undesired parts of the annotated area, thus
improving the quality and the precision of the annotation.

Using the histogram tool we manage to deselect
undesired parts of the annotated area, thus
improving the quality and precision of the annota-
tion.
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