=
1
MATLAB

Programming
EIGES

= =




http://cflu.lab.nycu.edu.tw, Chia-Feng Lu ,(

Understand common usages of MATLAB functions.

Demonstrate communication and collaboration
skills within your study group to analyze images.
Apply acquired skills for medical image processing
to solve clinical issues. —
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©® @ @ 112-1Programming Language ©® @ @ 112-1Programming Language

[ EMI | MATLAB Basic Language [ EMI | DICOM Medical Images

A MATLAB R2023a - academic us A MATLAB R2023a - academic use

u PRI YEl EXOK) O i [ o eiroR ___pususk
Current directory: Make sure your current directory is right!

SIMULINK ENVIRONMENT

VD v MATLAB » R2023a >

[
£ 930820007.m

© 1M:0001-0081.dcm.
© IM-0001-0102dcm

Current variables el
in Workspace A=
G

Example for;
R— =
Key in commands 5 »> num2str(ad) J y
» e I >> INFO=dicominfo('1M-0001-0081 dcm’); Example for dicominfo

: ;;me‘ Command history >> IMG=dicomread(1M-0001-0081.dcm’); Example for dicomread

- fer> 1M-0001-0081.dem (OIC... ~ | f >> |

ans=

1 com

g ) Useful Commands: g ) Useful Commands:

+ clc clear command window * % Nonexecutable text
+ clear all clear all the variables in workspace + 3 Suppress output of code in commend window

() Useful Functions: () Useful Functions:

+ str2num Convert string to numbers + dicominfo Read metadata from DICOM message
« num2str Convert numbers to string + dicomread Read DICOM image

Week 2: 2023.09.21 @ Week 2: 2023.09.21 @
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MATLAB Progamming for
Medical Image Processing and 3D Printing
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https://docs.google.com/forms/d/e/1FAIpQLSdCF81_fap2qwBzleltHb8ZrQRCAEqpN9RzkZ8oRuKrlWlr-A/viewform
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Week Topic
1 Course introduction and MATLAB environment
2 Basic language usage - medical image import
3 (9/28) off
4 Matrix operation and computation - image size and resolution adjustment
5 Structure array - DICOM metadata and contrast adjustment
6 Cell array - read and write Excel file
2 Flow control, for-loop and whiIe—Ioop - import and calculation of 3-dimensional
images
8 Flow control, if-else and switch-case - region of interest and thresholding
9 (11/9) Midterm computer test
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(1) DICOM format

TAG/HEADER
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Week Topic
10 (11/16) Midterm discussion and orientation of final team competition
11 Function - image smoothing and edge detection
12 Graphic structure - lines, bar chart, and data display
13 Graphic structure - image display
14 3D object rendering - surface and volume rendering
15 (12/21) Review what we've learned
16 (12/28) Final team competition
17 Self learning: STL file output and 3D model process
18 Self learning: Graphic user interface - App designer
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Attendance and participation in class activities: 20%
Homework: 15%

Midterm individual computer test: 35%
Study Group Reward HE2 328}

Bonus reward
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MATLAB installation (stable internet connection is required)

Installation guide
https://ca.nycu.edu.tw/wp-content/uploads/2021/09/matlab-
standalone.pdf

Select Release R2021b

v R2021b

Get MATLAB and Simulink Products

Download for Windows
(196 MB)
(22 Sep 2021)
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Required toolbox (around 11GB)

Bioinformatics Toolbox

Curve Fitting Toolbox

Image Acquisition Toolbox

Image Processing Toolbox

Optimization Toolbox

Signal Processing Toolbox

Statistics and Machine Learning Toolbox g
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Files in
Folder

4\ MATLAB R2017a

HOME

or an

Seript ¥

New New Open -] Compare Import Save
-
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JdL [ig, New Variable |7 Analyze Code

I | Find Files w =) ba

L1 Open Variable = Run and Time

J
- Simulink
Data Workspace | ClearWorkspace ¥  |° Clear Commands ¥

Laboratory of Neuroimage Biomarker Analysis

|-E\IE|-§§-

Ll =
F— {0} Preferences €] 4 Community
o " 2] &
! g \ <
Set Path ! Request Support
Layout l_:‘_J Add-Ons  Help — < 0
- Lk} Parallel + - -

2] Learn MATLAB

L1 ¥
Current Folder

Name

B deploytool.bat
B Icdata.xml

# |cdata.xsd

B Icdata_utf8.xml
<} matlab.exe

B mbuild.bat

B mcc.bat

B mex.bat

B mex.pl

B mexext.bat

B mexsetup.pm
B mexutils.pm

B mw_mpiexec....
B worker bat

¥ D: » Program Files » MATLAB » R2017a * bin »

& Editor - D:\CloudStation\TMU_IRC\DICOMproc\ImgCoreg.m

LoadDICOMImages.m Loadcontour_CF.m

ImgCoreg(action,inputdata)

+2 simXray.m
v

% - select ref. series

% - select source. series

% - select secondary series to write
% 2. Convert selected series to *.nii

% 3. Perform coreg

Workspace
dicom2mat_GEm ImgCoreg.m Name

a
dality image series




INE Ay Mew Variable | Analy s — — (8} Preferences
Ll Find Files L LE l & &)
[ » Open Variable + Y7 Runand Time L (= Set Path
- — Simulink  Layout Add-Ons
J Clear Workspace ._, Clear Commands - rallel + - ] earn MATLAB

' Reguest Support
New  Open || Compare

Name si m n our_CF.m dicom2 n reg.m Name
ImgCoreg(action,inputdata)
imagerecon ) % Perform ROI on coregistrated multi-madality image series
m3iregistry % 1. Series selection (for the selected patient)
registry % - select ref. series
iy 5 % - select source. series
- select secondary series to write

R winc4
B deploytool.bat R
B Icdata.xml

& Icdata.xsd
B Icdata_utf8.xmi § — Datas.display_WindowCenter(end)

<) matlab.exe ' Datas.display_WindowCenter
B mbuild.bat Data_coreg.path

B mcc.bat Data_coreg

M mex.bat Data_coreg.path

W mex.pl . - .
B mexext.bat %-- 2018/9/13 T4 02:31 --%

B mexsetup.pm
B mexutils.pm a=1+2
B mw_mpiexec.... >> a=1+2
B worker.bat

cle
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Please upload weekly assignment to the E3 system
> EZEETE > date (ex: 2023.9.14 Assignment)

File name: - weekO1lhw.m

Add the first line in the weekOlhw.m
% members: student IDs

 The upload is due by next Wednesday at noon!

 You can complete the weekly assignment with your Study
Group right after class (before 18:00). g




Application form:
https://dsai.bioph.nycu.edu.tw/apply.html
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THE END

N
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