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This document has been prepared in good faith on the basis of information available at the date of
publication without any independent verification. The authors do not guarantee or warrant the
accuracy, reliability, completeness or currency of the information in this report nor its usefulness in
achieving any purpose. Readers are responsible for assessing the relevance and accuracy of t
content of this report. The authors will not be liable for any loss, damage, cost or expense incurred

or arising by reason of any person using or relying on information in this publication.
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Term Description

Workflow Collection of linked tasks, resources and information elements which are involved
in specific process to achieve a specific goal

Image The step preceding image fusion where the different sets of data are transformed
co-registration into one coordinate system. The result of co -registrat ion aims to gather
information specific to several image modalities, that put to gether will bring

relevant/new information.

Contouring The process of identifying regions of interest (tumor or organs) by drawing a
ineon t he border of the region of interest.
or 6segmentati ond. 6Segmentationé t -pasadc

contouring with no or limited user involvement.

User Interface Visual part of computer application or operating system through which
a user interacts with a computer or a software. It determines how commands are
given to the computer or the program and how information is displayed on the
screen.

MITK Medical Imaging Interaction Toolkit (www.mitk.org )

CT or CAT Computed tomography (CT scan) or computed axial tomography

MRI Magnetic Resonance Imaging

PET Positron Emission Tomography

FMRI Functional Magnetic Resonance Imaging

MRSI Magnetic Resonance Spectroscopy Imaging

GTV Gross Tumour Volume

CTV Clinical Target Volume

PTV Planning Target Volume

OAR Organ At Risk

3D Three dimensional

ROI Region Of Interest
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This report presents the user interface concept in radiotherapy for SUMMER MITK prototype. It is one

of the deliverables of the SUMMER project. D esigning a good user interface  encourages an easy,
natural, and engaging interaction between a user and a system, and it allows users to carry out their
required tasks. The scope of the documentinvolves some of the userinterface concepts for registration
and contouring tasks of the fi rst RT treatment plan but not intended to be a fully complete software

design concept . The main application areas which are involved in this project are the glioblastoma
multiforme and lung tumors.

This document aims to highlight some problematic user ta sks and identify the design needs for these
with example solutions. However, this document will not provide ready -for -use interface design as that
requires complete software engineering process (would require much more manpower and which is out

of the scop e of a research project). Additionally, the development should be iterative
(design ->development ->(usability)testing ->improve) and the concept will become final only by the

end of this project.

c8AOECT AT 1 OAO §} OAAET EAAT AT A 1T OEA
2.1 MITK Platform

One of the challenges of the project was to find a common development platform in order to
standardize the work of each partner. The choice of this platform is important and the platform should

be easy -to-use in order to provide a unique prototyp e combining all the developments at the end of
the project. The Medical Imaging Interaction Toolkit (MITK) has been selected. MITK combines the

Insight Toolkit (ITK) and the Visualization Toolkit (VTK) with an application framework. As a toolkit,

MITK offe rs features that are relevant for the development of interactive medical imaging software

such as segmentation and registration tools (Technical report 2012 ). However from the figure below
you can see that the user interface of MITK is not very intuitive. The phy sicians will not accept if the
interface shows  so many tools at the same place. Many of these tools are not very intuitive and it is
not possible to develop new tools in this platform. SUMMER project has decided to use it as a plugin
based platfor m where every researcher's work will be used as a plugin in the MITK platform
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Eigurel:Current MITK user interface

2.2 Design concept limited to mouse-keyboard interaction & Potential benefits of other
types of interaction

HCI plays a very important role among all healthcare professionals and clerical staffs .The main
expectations are user friendliness, user -acceptance and user -competence. Inthe SUMMER project the
input device is limited to the mouse and keyboard interactio n. Many interactions and input devices are
available in general, including mouse, pen -tablet, keyboard, joystick, trackball, tactile, gesture,
speech, eye -control. For example multi -touch table/screens are very useful for the decision making

and for the co llaborative study. There are many review papers which speaks about the new interaction

and their benefits for the users (A.Ramkumar et al., 2013). However these devices cannot be

implement in the SUMMER project immediately as every input device needs to be programmed
according to the ways of interaction. Extra peripherals might be selected, depending on feedback from

user -study with the current input devices.

The authors considers the following as the main design challenges thatwill be covered more thorou ghly
in the following chapters

Integration into clinical workflow T chapter 3
Image co-registration T chapter 4
Contouring/Segmentation T chapter 5
Multimodality contouring i chapter 6

oBl OACOAOQEIT ET OI Al ET EAAl x1 OE A&l
3.1 Standardized datasets

= =4 —a -

Radiotherapy treatment planning is a complex multi - participants process. As such, it is important that

each software solution is fitting together with the other already existing solutions and is adapted to the

different roles and tasks. One way to ensure ¢ ross - software compatibility is to enable importing data in

a standard format and export data in a standard format. For the SUMMER -MITK prototype, therefore,

it has been defined as a requirement to be ab le to import any known dataset in a DICOM format.  For
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example PET, CT and MRI and also binary images (e.g. fMRI) are intended to be supported. In addition ,
the structures in the DICOM -RT Structure Set file format can be both imported and exported.

Some (newer) imaging modalities are not yet available in a sta ndardized format. One example is a MR
spectroscopy data which is vendor dependent. However, one of the application area within SUMMER
consortium is glioblastoma multiforme (SUMMER Consortium, 2013 ), enabling the use of MRSI
acquired with any known vendor was identified as high importance.

SUMMER-MITK

DICOM datasets

o Vs “mﬁ
E_j PEI [ cr T :r-| Image co-registration |
_ " — _.d'_‘-\-,\I . E .-Ill
r‘“1MR|r —|Binary ; A
\ |, Jimage :

_— e

I;- MRSl b Data pre-
inon-DICOM] processing

B DICOM-RTS5

Figure2SUMMER-MITK usage as seen for clinical settings

Y

Contouring } »| =| DICOM-RTSS

3.2 The user interface starting page

One of the main requirements in the project is to design an user interface which is consistent,

self -explainable, etc. As there will be multi -modality images for each patient, it should be intuitive for

the physician to select their patient data sets and t o perform their tasks. Therefor the concept

of SUMMER MITK user interface starting pages has been proposed in this section.

SUMNER MITK E[| sumweR wTx BE|
Fe [ i | wmw | eb | - Fie [ e -

Edit Window
@ Open Patient Save Patient X Close Patient
[ 3

Physiciaris Logn

Figure3:Login page for the user Figure 4:Patient selection interface

Figure 3 shows the "Login page". Authentication system is crucial for any clinical application to ensure the
right access rights and history of activities. Within our proposed design find the most relevant part to
ind icate which physician/user did which task to enhance transparency of workflow. Also even if some
other physician modifies the image it will be stored on the system as they have to login to modify it at later
SUMMER i 290148 i Page 8 of 28

A. Ramkumar et al. ©Delft University of Technology 2014



D2.2 i User interface concept and new workflow

stages. Once the physician had logged in, then that goes to the figure 4, where the physician needs to
select the patient by clicking on the "open patient".
l SUMMER MITK [CIoIX]| SUMMER-MITK | Patient Name: xxooococ [patient I: sccxscex [— |ZIex]
[ e [ e [ window | welp | - Fle | edi | Windw | Help |
[Sowm (=} = o [H)smrims X e
(;Q..-wm.m-—.-om-—n—mu.m. <] |[Seor Gororen r) P -
_op- . Newlokder s 30 Data manager Taosks }
¢ 3‘-,, ety e ‘—u--a- e San [ 2013-10-20 €T T ub“'“ pre-pracessing |
4 e : : lmn::: ::::_:::: [ 2013-10-20 MRI T1
¥ Subvarnon frpeene AR Tk [ 2013-10-20 MRT T1 Gadoliniun) Person's Name.
8 vo : pavena0t AVOUSIPM  Fike bokder E 2013-10-20 MRI T2
4 Compaer :-.‘u ::::::;1: ::: 2013-10-20 MR Spectrascapy
l::: : ,: D0  Fie folder [ 2013-10-20 MRI FLATR - | Image co-registration J
:mhm & pret0 IWUP0AM  Fike folder [[] 2013-09-11 MRT T ]
S Growp Dute 06 : : 3;’:::::: ::: [] 2013-05-11 MR T1. Gadolinium Person's Name
b-dervae RS
G S-Geoupn O4)
A0y
@ Hewo i - | contouring J
el * memczara )
==
:
Figure 5:Selection of the patient Figure 6:Overview of tasks

Afterclickingon t he fi open thaleadsaorihe figure5 where the userneeds to selectthe patient

they want to co -register or contour and they have to click on "open". Once they have selected the

desired patient then they get to the display 6, where the physician will be able to see the
datasets available for the particular patient. If they think that they have cho 0se a wrong patient they
could click on the close patient and then it goes to the figure 4 again. In the figure 6 the physician could
seethetasksthey havetodo. If the patient was already started by another physician the new physician

will be able to see the name and status of the task. The status could be of 4 types: 1) Todo 2)In
progress /started 3) completed but not validated 4) completed. Then th e physician will be able to select
their task which ever they want to perform. There is also a tab as display where the physician will be

able to visualize the datasets they want to which is shown in figure 7.

3.3 Image display layout

In the clinical sett  ing, there are two main approaches for viewing multimodal images: fusing them and
viewing them next to each other.

Overlaying images (a.k.a fusing them) is an existing functionality in MITK platform. The user would
need tools to change the layout of the f used images . Example three layout

1 Show one view in maximum size. Primarily on axial slice, but alternatively also coronal and sagittal
for checking purposes. For this purposes , when the user moves a mouse on the view, there will be
an icon enabling to go full size (e.g. like in MITK)

1 Show all three planes with corresponding 3D rendering. This will be the default layout shown to
=
user. However, if they have changed the layout, they can return to it by clicking theicon [Ek=

1 See the axial plane and the corresponding 3D rendering. This layout can be triggered by clicking
the corresponding icon.

The windowing of the fused images can be done by moving and resizing the bar on the right side of the

views.
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SUMMER-MITK [Patient Name: xxxxxoc | Patient ID: xo00ooooc [ case: o000 | [2]oIX]
File I Edit ] Window [ Help J

Y oo o [ sew e X Close Putent
Data manager B Tasks 7 7}

s | [E LETTa—C
[ 2013-10-20 MR T1 Gedolinium I
[] 2013-10-20 MRT T2

[[] 2013-10-20 MR Spectroscopy
[] 2013-10-20 MRT FLAIR

[[] 2013-09-11 MRT T1

[] 2013-09-11 MRT T1 Gadolinium|

Figure7:Fused image display

Another approach is displaying images side -by-side alsocalledas linked view .Inthisnon -fused settingall
selected image datasets (inthe data manager ) willbe displayed .
SUMMER-MITK [Patient Name: xxxxxxox [ Patient Ib: xoo00000x [ Case: 000 | [2IEIX]

File I Edit l Window [ Help J

T oo pem SM Patont X Close Potient
Data manager B - - 7T¢;sk; 7 - }

] 2013-10-20 cT [ Fused [EB 2x2 tayout [+]
[ 2013-10-20 MRI T1

[ 2013-10-20 MRT T1 Gadolinium
[] 2013-10-20 MRT T2

[[] 2013-10-20 MR Spectroscopy
[] 2013-10-20 MRT FLAIR

[[] 2013-09-11 MRI T1

[ 2013-09-11 MRT T1 Gadolinium|

Figure 8:Norfused image display

The default2x2 layout ~ can be rapidly changed by choosing one of the preset layout fromthedrop -down
menu on the top -right corner of the displayer . Inthis drop -down, e ach of the layout is accompanied
with an icon to enable faster recognition (see Figure 9) . Additionally, user  can create a custom number

of rows and columns in the 'custom..." option.

EEZxZ layout l v |
Lx2 |ayout

2x2 lmyout

-- 2x3 loyout

-- 3x3 loyout

- bxb loyout

- custom_..

Figure 9:Image display layout with dropdown option
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The settings menu , that can be opened by clicking on the appearing icon in the top right corner of a view,
view has two parts: the plane selection and the modality selection

E Axial

[ coronal

[ Sagittal

[] 2013-10-20 cT

[C] 2013-10-20 MRI T1

[V 2013-10-20 MRT T1 Gadolinium
[T] 2013-10-20 MRI T2

[C] 2013-10-20 MR Spectroscopy
[[] 2013-10-20 MRI FLAIR

[] 2013-09-11 MRI T1

[T] 2013-09-11 MR T1 Gadolinium

Figure 10:Imagelisplaywith menu options

In the fused view, the user can select multiple datasets, all the selected datasets will be fused in that
oneview. Inthenon -fusedview, by selecting a datasets the previous selection will be unselected ( i.e.
only one datasets can be chosen).

3.4 Validation of outcomes

In clinical workflow, outcome from each step must be validated. In case the task was completed by an
experienced person (e.g. senior oncologist, senior medical physicist), the results can be assumed
correct and validated. However, when the task is complete d by a less experienced person (e.qg. first
year resident), then the outcomes must be validated by a more senior person. In order to enable such

a functionality, the software needs to be aware whichtype of user is usingit. In case external validation
of t he outcomes is required, next step in the workflow  can be started, but not completed.

I BI ACIOAMIEOOOAOET I

The co -registration may be performed for the same modality of images (e.g., two T1 -weighted MRI
acquired on the same patient but at different tim e = "intra -modality" co -registration) or different
modalities of images (e.g., T1 -weighted MRI image set can be co -registered to CT scans =

"inter -modality" co -registration). The result of the co -registration is a mathematical transformation
defined by the "registration matrix".

Ideally, co -registration would require minimum interaction from the user for achieving good results.

4.1 Co-registration of brain medical datasets : an example

For glioblastoma multiforme cases, rigid registration is sufficient since the skull is a rigid structure with
little ( in case there was prior surgery surgery) or no modifications to it. Therefor e, itis feasible to have
the co -registration of the brain datasets fully automatically. The challenge for brain cases is

co-regi stering multiple datasets with minimum effort. Therefore, the software should be designed in

the way that user can easily choose the datasets and once they are registered, the user can easily
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evaluate and manually modify them. Here we propose a two -step au tomatic rigid registration design
concept.
SUMMER-MITK I;"E"ﬁl

Rigid registration

Fixed image: | CT (20-10-2013)

19-10-2013
MRI T1

[ MRT T1 Gadolinium

[ MRI T2

[] MRI FLAIR

[ fMRI - extracted brain
15-08-2013

[ MRI T1

[[] MRT T1 Sadolinium

[ MRrI T2

[ cancer | |

Figure 11:Multimodal registration step 1
4.1.1 Step 1in two-step multimodal rigid registration

Previously the patient datasets have been loaded to the SUMMER -MITK software . User initiates the
rigid registration by choosing the corresponding task in the 'Tasks' tab.

The user is prompted with a datasets selection dialog:

1 Fixed image: a dropdown listing all the loaded datasets. In case a CT is available, it is

pre -selected since typically all images ar e registered with RT planning CT. Currently itis
necessary to register datasets to CT since CT is used for dose calculation purposes.

1 On change of the selection in the dropdown, the list of images available for co -registration is
updated.

1 Bellow all other datasets loaded into the software are listed . The selected 'fixed image' is not

displayed in the list

Once the user has selected the datasets to be co -registered and clicked on "OK' button, the automatic
co-registration will be initiated. The software will optimize the order of registrations if possible. For
instance, MRI sequences acquired at the same time are assumed to be already in the same space.
Thereforthe CT+MRI - T1 transformation matrix obt ained can be applied to the MRI sequenced acquired
duri ng the same acquisition session instead of complete independent registration.

Following general usability principles, t he progress will be shown per each pair of registration as an
overlay in order to keep the user updated on what is happening in the softw are.
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SUMMER -MITK I:I IEI

Rigid regiztration

Progress

CT (20-10-2013) with MRT T1 (19-10-2013)

CT (20-10-2013) with MRI T1 gadolinium (19-10-2013)

T |

CT (20-10-2013) with fMRI - extracted brain (19-10-2013)

0 1

Figure 12:2Multimodal registration : Progress tab

Once the co -registering is complete and new layout will appear - a new tab "Rigid co -registration -
evaluation" appears instead of the "Datasets"tab  and the images display will be shown
SUMMER-MITK  [Patient Name: sooooo [ Patient Ib: soooocoo: [ €ase: soccccoo J | |=ES|
File | Edit | Window |  Help |
ﬁﬂm Petierit SM Fatient X Ciose Patient
Data manager Egid co-registration - evuluuﬁ;] ! Tasks r— Disph).r \‘
[_cT(20-10-2013) - MRT T1 (19-10-2013) | || [ Fused B (44
Opacity Cr |'
Plans Translation Rotation
Axial (15 o]
Sagittal 0 o]
Coronal m m
.Accepf
[[> €T (20-10-2013) —MRITZ(JQ—lU—zms)j ||

| fMRT extracted brain (20-10-2013) -

~ CT (19-10-2013) [©] |
Registration "CT (20-10-2013) - MRL T1 (19-10-2013) *
must be accepted First &

Figure13: Multimodal registration validation

4.1.2 Step 2 in two-step multimodal rigid registration

Per each co -registered dataset pair,a  n expandable section appears in the tab "Rigid co -registration -
evaluation”. Only one section can be expanded at a time. When the user clicks on the section bar

(indicated by the modality pair name), the corresponding co -registered images will be displayed onthe
right side of the screen. The default opacity will be 50% for each image . The user is shown the

translation and rotation details which can be modified manually if needed. Additionally, the moving
image can be moved by dragging it.

Special case of r egistration is fMRI registration which depends on the existing CT+MRI -T1 registration.
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SUMMER-MITK |Patient Name: xoxooooox | Patient b xooocoon Case: xoooexxx | =13
File | Edit I Window I Help I
'@Dm Fationt Sews Patient x Ciose Potiert
l’Rigl‘d co-registration - mluuﬁr}?‘ ( Display j
[ €T (20-10-2013) - MRT T1 (19-10-2013) 1 Fused EQ (4 Hezopor [ 7]
Opacity Oy )

Plans Translation Rotation

Axial
Sagittal
Coronal

FMRT extracted brain (20-10-2013) -
~ CT (19-10-2013) @

Opacity {_r
Plana Tranczlation Rotation
Axial 20 -15
Sagittal o o
Coronal o o

[ Apply to "FMRI motor-left thresholded'

Figure 14:Multimodal registration validated fMRI images

Once the CT+MRI -T1 has been accepted the user can evaluate the overall result (transformation
matrix CT+MRI -T1 combined with fMRI+MRI -T1). Additionally, the user has the possibility to choose
which fMRI areas this transformation should be applied to (based on the loaded datasets).On accepting

the registration, the transformations will be applied to these thresho Ided activation areas.

4.2 Visualization of fused images

Almost all the studies in radiotherapy planning are using various modalities for contouring the tumor.

When using the multi  -modality images , the users co -register the images to visualize the tumor area
better. The major issue arising after co -registration is the checking of the fused images. It is not
necessary that that the images co -registered are actually registered in a proper way. Checkin g needs
to be done in  the three orthogonal planes. Axial plane is typically the starting point. Once the images

are well co -registered on axial plane, the coronal and sagittal ones will also be checked (technical

report 2012 ). Asthe number of datasets and imaging modalities are increasing with the advancement

in technology, there is a need for the intuitive way of visualizing these fused images. Some solutions

are already present in the current systems like 1) Checkerboard, 2) Spyglass 3) Opacity overlay etc.
However much research is going on to find out the best solution for visualizing a 3D co -registered
images.

vBl 1 O OOET C

5.1 Manual contouring tools

Different existing tools support different ways of contouring. The tools also affect the outcome of the
segmentation results. Some of the common tools have already b een mentioned in  the W orkflow
Analysis Report  done within the SUMMER consortium (Aselmaa, A., et al.,, 2013) .

The MITK workbench(MITK 2014.03) has the standard tool like the paint tool, in which the user

could choose the diameter of the brush size according to the organ size. This is very useful for the

organs which has a round shape. The other tool which the MITK segmentation plugin has, is the add

tool which is similar to the free hand drawing of the organ. But not all the physicians are happy with the

free hand contouring using a mouse input only. However , there are many other tools on MITK which
SUMMER i 290148 i Page 14 of 28
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needs to be explored to identify which ones are more intuitive than the existing ones in SUMMER OAR
contouring plugin.

The issue with the tools here is that the users always needs to choose between different tools for

different purpose. For eg: The y have to use the paint tool in larger areas and then have to change to
add tool or reduce the size of the brush to smaller areas. If they have to wipe then they have to choose

the function of subtract or wipe or erase and sometime they forget to go back to their contouring tools.

Hence the tools are not very intuitive.

5.2 Design concept on how to have many of them, but not overwhelm the interface?

All the contouring systems has more than one tool which could be used for contouring. So tools should

not overwhelm the interface as seen in the figure 15. This issue could be solved by combining
the action of opposite functions of different tools into one single tool. For example, the add and
subtract of contour could be included in to a single tool which will be intuitive for the users and also

reduces the time  of changing between the tools. There is also the possibility of designing a tool which
adaptstothe intensityofthe image . Thistype oftool the users could easily use insmallerareas aswell
as in the larger areas.

Reference image Pat T

Organ to be segmented Spin

Axial range From slice 13 to 116

x

Fill Erase

Opadity [}
Place contour(s) on reference image:
@ 2D contour{s) Remaove all
£. 2
Add Subtract
d N
Paint Wipe

| | -
I

{Re)Run segmentation

Reject segmentation Accept segmentation

Figurel5:Manual contouring tools

The above figure shows some examples of the manual contouring tools available in MITK. Each function
has a separate tool. For example add and paint tool s can be only used for contouring and the subtract
wipe and erase tool s can be used only for deleting a contour .

5.3 Semi-automatic contouring and the design challenges

The main steps involved in the semi -automatic contouring are as follows
9 Selection of the algorithm
9 Initialization
o0 Selection of the tool for contouring
0 Selection of the parameter for initializing the segmentation/s election of the area to draw
the input
1 Computational method (running of algorithm)
9 Visual inspection of the results
1 Post-processing corrections (if the results are not as good as expected)
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This image shows the flow of inform ation between the  user and computer( see (A.Ramkumar et al.,
2014 )). Both the human and the computer are involved in a semi -automatic system and thereisane ed
to balance between the human -computer part . Most of the previous articles have considered only t he
computational part int  he semi -automatic segmentation (Whitfield et al.,2013 ) (Christopher et al.,
2007 ). The problem arises, if the initial input given by the useris not optimal to get the good result then

there needs to be iteration to improve it. Th is iteration is visually challenging as the user needs to look

through all the slicesin  -order to improve the previous result. After the second iteration , 1fthe results
are still not good then the process continues till they achieve a satisfying result. T his could be very time
consuming compared to the manual segmentation and hence there is a need to improve this situation.

Another major issue with the semi -automatic segmentation is that most of the system expects the user

to under that computational part in order to get a good segmentation. However the users are
overwhelmed with the medical knowledge and hence becomes it becomes a cognitively challenging

task for the users. This issue could be solve by developing an intelligent system which can optimize

it self according the users input and hence not making the users think too much.

Information Processing

v

v

Information Perception . Control Actions
xpert/
'y Human
Y
Output Input from user
User interface

¥

Processed data Processing of input data
Computational
part

A

Figure 16HumanComputer Interaction process in a semiomatic segmentation

5.4 SUMMER OAR contouring process (Version 1)- one of the Semi-Automatic Segmentation
workflow process
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Figure 17:Semautomatic contouring interfa¢d.Ramkumar et al., 2014)
Figure 17 shows a screen shot of the user interface of Organ At Risk OAR prototype developed in
SUMMER. On the right side of the interface are tools which are used for drawing and manual

modifications. The left windows has the data manager , which allows the users to select data and set
them visible/invisible. There are also several scroll bars at the bottom of the left windows which are
called as image navigators and a re used by the user to scroll through the images. The main rendering
window is presented at the center with 4 quadrants, 3 of them show different orthogonal views. The

bottom right quadrant shows the result as a 3D image. The top left quadrant (the axial v iew), shows
some background (blue colour) and foreground seeds (red colour) which were drawn by the user. The
major difficulty faced by the physicians was that they got confused between the tools and sometimes

forgot to change the drawing and the wiping tool s. The below figure shows the process involved in the

semi -automatic segmentation.

el

{\ Selection of the dataset >

|

Predefining the organs to be
segmented form the template list

Drawing of foreground and
background seeds on the organ to (4
be segmented

h 4

Computational method

odification

Result okay 7
st okay required

v | YES YES

Minar- Manually
adjust

Figure B: OAR contouring procesk

End
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The above figure shows the steps involved in the SUMMER OAR prototype. By following the steps the

physicians could easily achieve their desired results. The users just have to indicate the system the

organ they want to segment and the organs that should not be included. Even though it is a very

intuitive way but the physicians must exactly indicate which are the organs they don't wan t to
include. Ifthey forget to indicate then the system sometimes might include it in the organ of interest.

Also the users need to think about drawing the background contour and it is cognitively challenging for

them. Although the users require some int eraction at the beginning, they still need to modify the
contours if they are not satisfied with it. This leads to the issue that the users might end up correcting

the whole segmentation manually instead of re -running the segmentation again. The possible  solution
could be that system could intelligently identify the area of changes and just re -run the segmentation
only for that smaller part instead of the whole organ so that their previous contours will not be modified

and the users can visually inspect o nly the modified areas.

o HAOCKROELT AITAADPO A1 O | 01 OEI T AAI
One of the critical tasks for a good treatment plan is to identify all the relevant regions of interest

(ROIs) correctly. This can be done either fully manually or combined with comp uter -aided solutions
(i.e. semi - or fully automatic segmentation methods)

- | Contouring

Load ROTs from template

RTSS5 -Import and Export

Contouring Person's Name

Validation

Figure19:Contouring task overview

Under the 'Tasks' tab, 'contouring section' all possible segmentation/contouring related tasks are
shown.
1 'Load ROI & from template'
o Within the software there are structure templates stored per case/tumor type. The
template stores per structure type -name -color.
0 Within this functionality also the user will be offered the possibility to run fully automatic
segmentation methods.
I ‘'Load RTSS'allows im porting structures from an existing RTSS file
1 'Contour'" opens layout suitable for starting contouring (manually or combined with
semi -automatic method)
9 ‘'Validation' is enabled once all structures created have at least one contour

6.1 RTSS-Import and Export

When the user has chosen from that 'Tasks'table' RTSS' and overlay (or pop -upwindow)isshown.  The
Import tab will be selected by default. First the user has to select the correct CT image with which  the
structures will be fixed. The dropdow nonly show s CT type of images from the imported datasets. And

then the user has to located in the file system the RTSS file.
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Figure20:RTSS import step 1

Once the RTSS file has been located in the file system by the user , a button 'Load list' appears that will
initiate reading the file

Figure2l:Import RTSS step 2

Identified structures from the RTSS file  will be displayed as a list. For each structure the user has the
optiontoun -checkit - meaning that structure will not be imported. Also the color can be changed - double
click on the color will open color selector window. On click ing 'OK' the selected structures will be imported

and will be shown in the SGtructuresod area
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