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YEKOP 1 - MNpep nHcTanayumjata

MpoBepete panu onepaTMBHUOT CUCTEM Ha BalMOT KoMnjytep Iy
3agoBonyBa cregHuTe nobapyBama:

64-bit computer: Windows, Linux & Mac

(32-bit OS is not supported).

YEKOP 2 - UHcTanauymja

EaHocTaBHa uHcTanaumja Ha MatRAD:

HajegHocTtaBHa 3a paboTa e annukaumjata matRad standalone application (for
Windows) 3a kojawto HE e notpebeH MATLAB a moxeTe Aa ja CMMHeTe oA .

e Windows 64-bit:
https://drive.gooqgle.com/file/d/1DGCQgSOxjWZuQ68kxJBW7YdFUd u
tZf2/view

e Linux 64-bit:
https://drive.google.com/file/d/1wzd XEfESR7R2F2E9YaMw9-
CdVHhb8I6U/view



https://drive.google.com/file/d/1DGCQgSOxjWZuQ68kxJBW7YdFUd_utZf2/view
https://drive.google.com/file/d/1DGCQgSOxjWZuQ68kxJBW7YdFUd_utZf2/view
https://drive.google.com/file/d/1wzdXEfEsR7R2F2E9YaMw9-CdVHhb8I6U/view
https://drive.google.com/file/d/1wzdXEfEsR7R2F2E9YaMw9-CdVHhb8I6U/view

e Mac 64-bit:
https://drive.google.com/file/d/1hDS goRtPréwzsNmpprr d2UdW7d5r
Pz/view

Co KMKHyBake Ha MOHyJaHWTe JIMHKOBM MOXeTe pJda [Jojaete Ao
WMHCTanauuckTe gpanjosu:

matRad_installerMac64_v_2_4.dmg, matRad_installerWin64_v_2_4.exe
unm

matRad_installerLinux64_v_2_4.install

Kora ke 3aBplwu cumHyBaweTO Ha matRad @ajnoT Ha BawwuMOT KOMNjyTep,
npoJosPKeTe Co NpPoLecoT Ha MHCTanauujaTa Koj CaMuoT Ke Be BOAM.

3a kopucHuuute Ha Windows 64-bit

3a Windows kopucHuuuTe, ,.exe” nkoHarta usrnega kako Ha cnukaTta nogony:

e

matRad_ins
tallerWing4
v24

KnukHu Ha nkoHaTta 3a uHctanauuvja matRad_installerwin64 image, v nputoa
Ke ce nojaBu crnegHUoT npo3opeL.

® matRad Installer = [m] X

Connection Settings

matRad 2.4
matRad is an open source treatment planning system for radiation therapy written in Matlab.

Educational version of matRad with simplified GUI

matRad development team @ DKFZ
matRad@dkfz.de

mat

Cancel

Knvkum Ha “Next’ n ke ce oTBOpuY crieaHnoT npo3sopel,. Ogbepun oupekTopuym
3a Kage cakall fa Tv ce 3anoMHN.

® Installation Options =t ] X
Choose installation folder:
IC:\Program Files\matRad} Browse...
Restore Default Folder
[J Add a shortcut to the desktop
t =


https://drive.google.com/file/d/1hDS_qoRtPr6wzsNmpprr_d2UdW7d5rPz/view
https://drive.google.com/file/d/1hDS_qoRtPr6wzsNmpprr_d2UdW7d5rPz/view

lMoToa knukHeTe Ha “Install” 3a ga noTBpAUTE AeKka cakaTe MHCTanauwmja.

MNputoa ke pobuete nHdopmaumja 3a BpemeTo NnoTpebHo Aa ce uHcTanupaa
uenuot dajn.

1 Confirmation - O he
matRad will be installed in:
CA\Program Files\matRad
matRad requires MATLAB Runtime R2019a.
t £y

Kora npouecoT Ha MHCTanuMpakeTo Ke 3aBpLun, HajaeTe ja matRad
annukauunjata Bo cCooaBeTHNOT chonaep, KagewwTo e UHCTanmpaHa.

This PC > Maxtor (F) * application

F
ALDERSON Lx PHANTOM }_BL ANDNEC UVER  matad matRad_console PROSTATE resdme splasn 16119
Output

Bo Windows ke ce nojaeaT aBa congepa co cnegHute nmumnsa: “application”
and “appdata”

appdata 11/20/2020 1:31 PM  File folder

application 11/20/2020 1:48 PM  File folder
OTkako MHCTanaumjata e rotosa, NpoBepeTe Aanu NogaTtoumTe ce Ha CBOe
MECTO CO OTBOpaw-€ Ha dongepoT HapeyeH “application”. OBoj dbongep Tpeba

aa ro cogpxu KOMYETO 3A matRad annukaumjata n OATA-cajnosute 3a
pasnuyHuTe cny4vau, kako wTto ce: LIVER, HEAND_AND_NECK etc.

[opeka ce oTBOpPa annMKaquaTa nirneda Kako Ha Climkata noaorny. bugete
cTpnnmen n ,D,ajTe 1M OOBOJIHO O0J1Io BpemMe 3a Aa ce nogurHe.
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YEKOP 3 -Tectupare Ha aniuKauujata

MatRad codTBepOT cogpxum nogatoum 3a paboTa Ha Tpu criydam (Tpu
BEXOM).

1) TG-119 nnn C-phantom (Nnpumepok 3a TecTupame),

2) Liver (LipH Opo6)

3) Head and Neck ('naBsa v Bpar).
Kora annukauujaTta ke ce oTBOpu, paboTHOTO nore mn3rnefa Kako Ha crnvkaTa
nogony. MNoctojat noeeke nposopuun/naHenn (Workflow, Plan etc.).

4] matkadGUI - 8 %
- " 0% ¢ " F &

| Refiesn | Cotc nnuencerix Wl opumize W saverocu |

il

9

Bo

naHenot Workflow knukHn Ha “Load*.mat data”, og noHygeHuTe onuuu
ondepu ro npumMepokoT 3a Tectnpame (TG119).

OTkako Ke ce annoyga, naHenoT Ke uarnega Kako Ha cnvkaTta.
3abenexeTe geka ce aktmupan naHenot Objective & constraints.

4 matRadGUI = a X

[#] matRa
Cale. influsnce Mx Opimizs Save 1o GUI

Recalc

Refres| Set 15000se Levels.
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Ha cnvkaTa rmegame cvB npaBoarofHuK co MapriHa o6oeHa mareHTta (BODY).
MacnuHeCTo-3eneHnoT Kpyr npetctasyBa CORE. Llenta Ha 3payereTo e
reomeTpuckaTta crnvka co oopmMa Ha NnoTkoBuLA Koja e obpabeHa co xonTaTa
maprvHa.

YEKOP 4 - Mnanmpatbe (“Plan”)

Bo HapegHuoT yekop Bo “Plan” naHenoT Tpeba oa onbepeme napameTtpu 3a
TpeTMaHOT Ha OOMHMOT OpraH WM, BO Cry4ajoB, TEeCT OOjeKTOT LWTO ro
oTBOpMBMe. 3a no4eTok, npu pabotata co TecT-npumMepokoT ogbepeTe BO
“Plan”:

Radiation Mode: photons (Toa 3Hauu geka cme ogbpane X-3pawm Kako
3a BO Krnacu4Ha paguoTtepanuja)

Gantry angle: 0 (Toa 3Hauu feka rnaBsaTta Ha 3padHUoT ypea ke buae
nocTaBeHa HOPManHO Ha MPMMEPOKOT U Ke 3payvn UCKITyYMBO MOA OBO)j
e0€eH eaQNHCTBEH arorn.

Bixel width: 5 (oBa e ronemuMHa Ha KOUKMYKaTa KOja € rpaavBeH
€MNeMEHT Ha TXMBOTO LUTO Ce 3payn).

YEKOP 5 - Kankynauuu

KnukHeTe Ha kon4yeTo “Calc. Influence Mx” 3a ga noMMHETE KOH CrnegHuoT
yekop — npecMmeTyBawa (Kankynaumm) Ha MmaTpuuaTta Ha BNUWjaHWE Kako
nocrneguua Ha NnpoanpakeTo Ha oab6paHMOT TMN Ha pagujauuja.

(BnpeTte Tpnenuen, HabrbyamBajTe ro NPOrpecoT M 4O03BONETE AOBOSTHO BpEME
3a [a ce n3BpLIKn oBaa onepauuja).

Ty 4 - X

calculate dose influence matrix for photons...




BT N

CTucteHeT Ha Optimize, Npu LWITO ce Noka)kyBa NPOLECOT Ha ONTMMMU3aLUmja BO
noceGeH HOB NaHen Koj NMokaxxyBa eKcroHeHuujaneH rpacduk Ha aucTpmbyumja
Ha [Jo3ata BO 3aBUCHOCT oA GpojoT Ha uTepauuuTe Ha onTuMM3auumjaTa.
CnukaTa Ha nporpecoT Ha onTUMM3auujaTa e npukaxaHa nogony

Z Progress of IPOPT QOptimization — O X
File

Ede|0E

3a ga rm 3anameTuTe BallMTe NPeCcMEeTKU KNUKHETE Ha konyeTo “Save to GUI”
KOe Ke ce nojasu LITOM Ke 3aBpLuu onTuMu3aumjaTa Ha 3pauuTe.

Lovd i

KnukHm Ha konyeTo “Show DVH” (Dose-Volume Histogram): oea e
nocrneaHuoT YeKop 3a ga ce aobujat pesynratute o4 U3BpLleHaTa
onTumMmu3auuja.



Co oBoj yekop ke obe3beanme fa HU ce nojaear:

- DVH xuctorpamot no usspLieHaTa ontuMmmnsauuja.

- Tabena co makcummanHaTa, MMHUManHata M cpegHata gosa 3aefHO Co
cTaHgapgHata [deBujauMja LWTO ce Auctpubympana Ha Ccekoj o[,
opraHuTe/TkKMBaTa Of TeCT NPUMEPOKOT a KoM Ce Hallufe Ha naTtoT Ha
3payeweTo, W TOaA: UENHMOT oOopraH W  OKOMHUTE  OpraHwu.

|4\ Figure 1 - O X
File
SO
1001 - L m—Coe
| .. OuterTarget
80',',;,'",',1,ff‘,,'ff‘,—BQD,Y'i::_

] enmmannmens punnmnn mn

af

Volume [%]

200

0 0.5 1 1.5 2 25
Dose [Gy]

max ‘ min | mean
Core 1.3525 0.2364 1.0615

QuterTarget 1.8672 1.0975 1.5905
BODY 23969 0 0.1373

YEKOP 6 — NMomHer e Ha pajnoBuTte Co npecmeTkure

Mocne cekoja Balla NpecMeTKa Ha NnaHupamweTo, 3anamTeTe ja kanynauujarta
oa DVH TabGenata 3a oa MoxeTe NofoLHa Aa criopeayBaTte co ApyruTe Baluu
Kankynauuv Ha KpajoT of cecujaTta Ha MacTepKnacoT.

3a pa 3anamTtuTe, knukHeTe Ha ,disk sign” wto ce Haora Hag DVH. KpcteTe
ro gajnoT co COOABETHO MMe 3a CEKOj KejCc Ha NpecMmeTyBaHe:

Bo npegnarame BakBa HOMMHauUuja Ha pajrnoT co NoBp3yBaHe CO JOMHa upTa
» _ Ha CKpaTeHUuuTe o CriegHOBO Koaupame



NmeTo Ha BpojoT Ha Opbpanute | MHuumjana og umeto n | Ogbepete
NPUMEPOKOT | pasnnyHUTe | 3paum npe3nme Ha y4eCHUKOT | ro
arnu Ha dopmartoT
raHTpUTO JPEG
TG119 1 photons VStojanova Jpg

Taka, HawwnoT gajn ro 4obun nmMeTo:

“Tr119_1_photons_VStojanova.jpg”.

OBoj thajn 3anomHeTe ro Ha DESKTOP
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4 Save As X

T > ThisPC > Maxtor (F:) > application ~ [$] A& Search application

Organize ~ New folder = - @
i ~
= This PC
# 3D Objects
[ Desktop
= Documents
4 Downloads
} Music
=] Pictures
E Videos
£.05(C)
~- Maxtor (F) v
File name: | Photons M
Save as type: [MATLAB Figure (*fig) et
MATLAB Figure (*fig)

Bitmap file (*bmp)

A Hide Folders EPS file (~eps)

Enhanced metafile (*.emf)
Paintbrush 24-bit file (*pex)

Partable Bitmap file (*pbm)

Partable 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 (*.if)

YEKOP 7 — NMpomeHa Ha ycnosuTe Ha 3payereTo
(nnaHoT)

3a fa ro npoMeHuTe NaHoT Ha 3pavereTo 3apagun norobpysawe Ha UCxogoT
Of 3payereTo, HajNnpBO BM NpegnaramMme ga ro o3paymte TecT NPUMEPOKOT CO
OTOHM Of noBeKke pasfnu4YyHWU arfu, Kako LWTO Ke BM Ouae nojacseTo oA
WHCTPYKTOPUTE 3a BpeMe Ha MacTepKacoBuTe.

[MoToa Ke ro NOBTOpPUTE UCTOTO, CaMO LUTO OBOj NaT K& UCKOPUCTUTE HaMECTO
doToHu, npoTtoHn. OBOj NaT HEMa fa MOXeTe Ja umaTe onuuvja ga 3payuunte og
noseke arnu Tyky camo oA eaeH aron (0°).

M ywTe egHaw ke ro noBTOpUTE UCTOTO, CaMO LUTO OBOj NaT Ke UCKOPUCTUTE
HamecTo POTOHU UM NPOTOoHU, C-joHu (joHn Ha jarnepon C-12).

3anamTeHuTe Xxuctorpamm n Tabenurte co 4o3MTeE Ke r'M BMETHETE Ha edHa
ctpanuua og PowerPoint npesemTaumja Ha Koja ke ro 3anuieTe HacroBoT Ha
MacTtepyacosuTte “Tepanuja co 4ecTMun” CBOETO UME, U UMETO Ha BaLLMOT
MEHTOp 3a BpeMe Ha MacTpe4vyacoBuTe.

CwuTte 3aegHo ke ONCKYyTUpaTe 3a OO3NUTE KOU ' npuMmurie cexkoe o
Oo3payveHnTe TK1BaA.



3a KopucHuuute Ha Linux 64-bit

The installation for Linux is performed in a similar way, as already described
above for Windows installation.

After downloading from the link, start the installation in console as shown in the

next figure.

File Edit View

@mirhat-
mirhat@mirhat-
Installing ...

matRad 2.4
matRad is a
written in Mg

Educational

matRad dewve
matRad@dki

Search Terminal Help
310M-S2H:~5 cd Downloads/

H310M- own S chmod +x matRad_installerLinux64_v_2_4.install

H310M-S2H:~/Downloads$ ./matRad_installerLinux64_v_2 4.install

‘ Connection Settings |

Connection Settings

If your Internet connection requires a proxy server, enter the server
name and port information. If your Internet connection does not require
a proxy server, or if you are unsure, leave the fields blank.

Server: I | Port: | |

User: | |

Password: | |

| oK H Cancel 1

BT T



|

Installation Options

Choose installation folder:

[fhome/mirhat/matRad |

Restore Default Folder l

mat

Required Software

MATLAB Runtime is required.

Choose installation folder: MA[LABU
[lhome/mirhat/MATLAB/MATLAB Runtime | R2019b

Restore Default Folder }

MATLAB and Simulink are registered trademarks of The MathWorks, Inc. Please
see mathworks.com/trademarks for a list of additional trademarks. Other product
or brand names may be trademarks or registered trademarks of their respective
holders.

WARNING: This program is protected by copyright law and international treaties.

Copyright 1984-2019, The MathWorks, Inc. Protected by U.S. and other patents.
See MathWorks.com/patents

11



License Agreement

The MathwWorks, Inc.
MATLAE RUMTIME LICENSE

IMPORTAMT NOTICE
BY CLICKING THE "YES" BUTTON BELOW, YOU ACCEPT THE TERMS OF THIS LICENSE. IF ¥YOU ARE NOT
WILLING TO DO 50, SELECT THE "NO" BUTTON AND THE INSTALLATION WILL BE ABORTED.

1. LCEMSE GRANT. Subject to the restrictions below, The MathWorks, Inc. ("MathWorks") hereby
grants to you, whether you are an individual or an entity, a license to install and use the MATLAB
Runtime ("Runtime"), solely and expressly for the purpose of running software created with the
MATLAB Compiler (the "Application Software"), and for no other purpose. This license is personal,
nonexclusive, and nontransferable,

2. LICEMNSE RESTRICTIONS. You shall not modify or adapt the Runtime for any reason. You shall not
disassemble, decompile, or reverse engineer the Runtime. You shall not alter or remove any
proprietary or other legal notices on or in copies of the Runtime. Unless used to run Application
Software, you shall not rent, lease, or loan the Runtime, time share the Runtime, provide service
huresnnise nrsse the Blintims for sninnoartinn anv ather nartw's nise of the Biintime Yo shall nat

[»

1

Do you accept the terms of the license agreement? @® yes () No

). MathWorksr

Confirmation

matRad will be installed in:
fhome/mirhat/matRad

matRad requires MATLAB Runtime R2019k.

MATLABE Runtime R2019b will be installed in:
fhome/mirhat/MATLAB/MATLAB_Runtimefva7

Download Size: 1,984 MB

mat -

w



0% Complete

Downloading ... (13 of 743 MB)

Download in progress...

Cancel

Installation Complete

Installation completed successfully.

Product Configuration MNotes:

In the following directions, replace MRN~ET by the directory on the target
machine where MATLAB is installed, or MR by the directory where the MATLAB
Runtime is installed.

(1) Set the environment variable XAPPLRESDIR to this value:
MRAITX11/app-defaults

(2) If the environment variable LD_LIBRARY_PATH is undefined, set it to the
following:

MRS T fruntime/glnxat 4: MRS 7 /bin/ginxas4:MRNVET fsys/os/glnxat 4: MRS 7 fsys/
opengl/lib/glinxas4

If it is defined, set it to the following:

[»

1]

mat -

13



yd +x run_matRa
./run_matRad.sh /h /mirhat/MATLAB/MATLAB_Runtime/v97/

J/runtime/glnxa64: [ Jmirhat/MATLAB/MATLAB_Runtimi

d in a future 2. For more information,

matRadcul

Y TR T T W Rd

ntemity <]
rv— RN

CONTACT

For any questions or any problem, feel free to contact Aris Mamaras in the
following mail:

amamaras@physics.auth.qr

| will be glad to help you in your journey to particle therapy knowledge!

14
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