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matlab + radiation = matRad
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Open source software toolkit for
radiation treatment planning of
intensity modulated photon, proton
and carbon ion therapy

Implemented for educational and
research purposes



Pse bazohet né Matlab? F'\IR === 1

User friendly and easy data visualization functionalities
Convenient debugging

Allows for rapid prototype developments

Well known tool in the medical physics community
Simple syntax compared to higher abstract programming languages like C++
Standalone (matRad.exe) can be used without license

An open source independent development environment (IDE) is given by
octave
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matRad — community

more than 22 institutions use matRad
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Si ndodh progesimi i t& dhénave? F'\IR iI= 5= Il

| RESULTS STORAGE AND VISUAL PROCESSING E>>
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Interfagja grafike e matRad F'\IR iI= 5= 1L
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Matlab ose me matRad GUI
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Paketa e matRad pér PTMC F'\IR iI= 5= 1L

Paketa e instalimit té programit vjen bashké me 3 raste studimi:
TG 119 ose fantoma C
Liver
Head & Neck (H&N)

Coronal Plane

' |
. Sagittal
7 Plane

GTV,CTV,PTV

=

Gross tumour volume

Clinical target volume - '

Planning target volume -
Axial
Plane
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Nisja e programit F'\IR iI= 5= 1L
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Paneli: Plan F'\IR == 1

X-ray tube support arm

Bixel width: square size.

Gantry and couch angles: Vendos vlerat e
kendeve pér Gantry dhe pér couch (krevatin e
pazientit). Nése pérdoren 5 kénde pér Grantry,
atéhere do té kemi 5 kénde edhe pér krevatin.
Kéto kénde kané vlera nga 0° deri 359°.
Radiation mode: ¢faré grimce do té pérdoret.
Isocenter: Gjithmon verifiko gé “automatic
isocenter” éshté aktive. Eshté géndra ku kalon
tufa e rrezatimit.

Fractions: Numri i fraksioneve = numri “slices”
apo fetave gé do té pérdoren pér té vizualizuar
3D graphics.

Run sequencing: pérdoret pér té kolimuar tufén
(pér rastin toné nuk éshté aktive)

I
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Isocenter F'\IR == 1
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Paneli: Workflow F'\IR === 1

calculate dose influence matrix for photons...
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Paneli: Workflow F'\IR === 1

Losd i

[ JoN ] Progress of IPOPT Optimization
File Edit View Insert Tools Desktop Window Help k]

Da\ e alojallsE

Here the program will look for the minimum
radiation flux per bixel.
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Workflow — exponential distribution F'\IR iI= 5= 1L

‘soe® Progress of IPOPT Optimization

T N T e The optimizer optimizes a non-linear constrained
optimization problem with an interior-point
algorithm. The objective function and constraint
functions are built from the specific objectives
one can set in the table.

REE Y ENEEE:

+-§ VOl name VOI type JOP| Function p | Parameters

Core 0AR  ~ | 2 B Squared Overdosing ~ § 300 25
OuterTarget Squared Deviation  ~ § 1000
BODY Squared Overdosing ~ || 100

+ |8 Core e

Objectives and constraints include the organs of 1dnterest (e.g
target), as well as the organs at risk (e.g body, core etc.)
that are about to be Adrradiated and also, we want to avoid
0 b ta iR Zum MO @nenl D 5:@mor



Workflow: Save to GUI F'\IR === 1

Kjo komand ruan set-up e krijuar dhe kérkon gé ti vendosésh njé emér.
Ky hap éshté i réndésishém pér shfagjen e DVH

Provide result name
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Visualisation F'\IR === 1

Show DVHI/QI: tregon dose-volume histogram gé i korrespondojné planit gé krijon.

0@ Figure 2
File Edit View Insert Tools Desktop Window Help
Do ds|aloElke
2/ B0AG
T T
100 — Core
OuterTagat
§ —BQDY
E‘ .
5 Sof
o
=
o i T . i
Q 0.5 1 1.5 2 2.5
Dose [Gy]
mean | std | max min D_.
Core 1.0579 0.2180 1.3508 0.2355 1
OuterTarget 1.5867 0.1577 1.8604 1.0030 1
BODY 0.1357 0.4039 2.3732 0 1
N D
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DVH pér ¢do rast studimi F'\IR iI= 5= Il

4 Save As
File
'Ei 0& 0 > This PC » Maxtor (F) » application v O 2 Search application
’ Organize ~ New folder = - (7]
~
100 = This PC
80 _#¥ 3D Objects
S
= [ Deskto
@ 60 . °
_g Documents
&
> 40 ¥ Downloads
20 ' Music
[&] Pictures
% = I
1 E Videos
Dose [Gy]
L. 0S(C)
max min mean ~- Maxtor (F) 7
GV 1639 13173 14N A
Kidney R () 0 0 File name: | Photons ~
Kidney L ° 0 0
Stomach 0 ] 0 Save as type: | MATLAB Figure (*.fig) a
SmallBowe! o 0 0 - -
LargeBowel ° 0 0 N!ATLAB_Flgure (*fig)
Celiac ° 0 0 Bitmap file (*bmp)
Liver 2630 0 02547 ~ Hide Folders EPS file (*.eps)
Heart 16706 0 00370 Enhanced metafile (*.emf)
SpinalCord 00083 0 00053
RN g : %5 Paintbrush 24-bit file (*pcx)

Portable Bitmap file (*.pbm)

Portable Document Format (*.pdf)
Portable Graymap file (*.pgm)
Portable Network Graphics file (*.png)
Portable Pixmap file (*.ppm)

Scalable Vector Graphics file (*.svg)
TIFF image (*.tif)

TIFF no compression image (* tif)
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Pérmbledhje e proceseve F'\IR iI= 5= 1L

Load *mat data Optimize
*
v
Choose a Y Y
cae. ntence swomar
study case

Repeat every time you change a setting
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TG119 Fantom case F'\IR === 1

Fantoma TG119 apo fantoma C pérdoret
nga profesionisté pér té verifikuar té paisjet
funksionojné si¢ duhet. Kané formé dhe
dimensione standarte.

Qéllimi i pérdorimit &shté rrezatimi i zonés
né formé “C” dhe evitimi i zones géndrore
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Liver case F-\IR I= 5= 1L

Axial Sagittal Coronal
view view view
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Head & Neck case F'\IR === 1

Axial Sagittal Coronal
view view view
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