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Understand common usages of MATLAB functions.
Demonstrate communication and collaboration skills
with your study group and Copilot.

Apply acquired skills for medical image processing to
solve clinical issues.




tii=Avery 1HEZIMichael Elizabeth flEGina EXWayne EBiESabrina |

qwer860108@amail.com



mailto:alvin4016@nycu.edu.tw
mailto:qwer860108@gmail.com

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

) —— ﬁ
http://cflu.lab.nycu.edu.tw/CFLu course matlabimage.html

Home Contents | NAS

MATLAB Progamming for
Medical Image Processing and 3D Modeling

Week 2 . Basic language usage - medical image import
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Week Topic
1 Course introduction and MATLAB environment
2 Basic language usage - medical image import
3 Matrix operation and computation - image size and resolution adjustment
4 Structure array - DICOM metadata and contrast adjustment
5 Cell array - read and write Excel file
6 Flow control, for-loop and whiIe-Ioop - import and calculation of 3-dimensional
images
7 Flow control, if-else and switch-case - region of interest and thresholding
8 (10/23) Review what we've learned
9 (10/30) Midterm computer test
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Week Topic
10 (11/6) 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 (12/11) Review what we've learned

16 (12/18) Final team competition
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Attendance and participation in class activities: 25%
Homework: 15%

Midterm individual computer test: 30%
Study Group Reward HE2 32

Bonus reward

. e _ o . O A
Final team competition: 30% rour & of Study Group
score 10
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MATLAB installation (stable internet connection is required)
Installation guide http://cflu.lab.nycu.edu.tw/matlab-standalone_install.pdf
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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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Homework Upload &"
MATLAB Environment




<) MATLAB R2025a — O X
HOME PLOTS APPS EDITOR PUBLISH VIEW Search (Cir+Shift+Space) C\| M 4 0 |' & Awin -
- o ™ M . C ;> Users > Avin » Downloads -
Workspace i | 2| UEprediction_CFLum X | LEprediction_CFLu.m X | Fullanalysis38PTs_comm X | DICOMioPNG_CFLu.m X | + g Copilot Chat H 9 ‘
Name Value Size C:\Users Downloads'\DICOMtoPNG_CFLu.m o
PR (I scomracame oMLIOT 127 1 % Author: Chia-Feng Lu, 2025.9.1 dg @ coi
B BN imageData  128x128x1.. 128x128x 2
E B img 28x128x1.. 128x128 3 % Specify the DICOM file name Hello! Copilot is here to answer your
. . c - 5 - questions, help write and explain
H infoData * 4 dicomFileName = 'PPMI 101479 NM DaTSCAN Studie br raw 20220825145124 code, and even identify code issues.
Hl pngFileName  ‘output ima... 1x16 5 Learn more about Copilot.
BH slice 60 1x1 6 % Read the DICOM image Contot somet .
= = - = - OplioL Somelmes produces
7 infoData = dicominfo(dicomFileName); oullilulmatseems sﬂ:curatebmis
8 imageData = double(dicomread(dicomFileName)); not. Validate generated output
before use. Share feedback on
9 the output to help improve the
10 % remove singular dimension responses.
11 imageData = squeeze(imageData);
12 > Shuffle Example Prompts
13 % Specify the output PNG file name ! g 14
14 pngFileName = ‘output image.png'; % Desired output PNG file name ¥ Read "PepTETS-P"Q" and display
as grayscale
15
R . ++ Plot a sine wave and add a
16 T . % Save the imape data as a PNG file , it vertical line using xline
“ Plot the sine function over a
5
T BT linearly spaced vector of values
>> DICOMtoPNG CFLu = from 0 to 2m
Saved PNG file: output image.png
>> #Press |Ctrl| + [Shift| + |P| to generate code with Copilot
Ask Copilo B ‘
Validate generated output before use -
4 » -

(- [+ -

Editor- 100% UTF-8 CRLF Script Ln 9 Col 1
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HOME PLOTS APPS EDITOR PUBLISH VIEW Search (Ctri+Shift+Space) Q| = 4 > @ |. f  Awin ~

- - ﬁ LN | E: SynologyDrive Drive TMU_IRC DICOMproc =

|£ Command History 2| UEP n_CFLu.m X | LEprediction_CFLu.m X | Fullanalysis38PTs_comrm X | DICOMioPNG_CFLum x | + g Copilot Chat H 9

) | Search CK| CUser Downloads\DICOMtoPNG_CFLu.m

> 1 % Author: Chia-Feng Lu, 2025.9.1 - Copilot

2 inference unet N 2 © @

[ figure 3 % Specify the DICOM file name Hell Coplot s hers to answer your
dicomsort 4 dicomFileName = 'PPMI_101479 NM DaTSCAN Studie br raw 202: code, and even identify cods issues.
figure 5 Learn more about Copilot.
Fullanalysis38PTs corr 6 % Read the DICOM image . .

— . . . . . Copilot sometimes produces
5 close all 7 infoData = dicominfo(dicomFileName); output that seems accurate but is
] 8 imageData = double(dicomread(dicomFileName)); not. Validate generated output
triu(ones(5),1) _ before use. Share feedback on
tmp=tri 12).1): v the output to help improve the
[ mp=triu(ones(12),1); 10 % remove singular dimension responses.
[XT1,YT1]=find(tmp==1) 11 imageData = squeeze(imageData); '
FC 12 > Shuffle Example Prompts
select combinations size(imageaata) : B . 15
- d output PNG fil & Read "peppers_png” and display
AlladjustedR s P
o adjuste DICOMtoPNG_CFLu - grayscale
clc 5 Plot a sine wave and add a
helo Fitl max(max(imageData(:,:,60))) . T S e using xline
elp fitlm lgx DICOMtoPNG CFLu 8 & Plot the sine function overa
clc - . linearly spaced vector of values
| %-- 2025/9/2 F502:45 - % = from 0 o 2n
* close all { DICOMtoPNG CFLu
AlladjustedR=AlladjustedR >> wax(max(imageData(:,:,60))) ]
DICOMtOPNG_CFLu Press up-arrow key in
size(imageData) the Command Window
DICOMtoPNG CFLu
max(max(imageData(:,:,60))) _ _
% DICOMtoPNG CFLu Ask Copilot B> ‘
%-- 2025/9/2 —Fq:02:45 --% alidate generated output before use
DICOMtoPNG _CFLu - -

(- .+ -

Editor- 100% UTF-8 CRLF Script Ln 9 Col 1
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Please upload weekly assignment to the E3 system
> EZEE1E > date (ex: 2025.9.4 Assignment)
File name: - weekOlhw.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




MATLAB COpilOt @ MATLAB R2025a or newer

Al assistant optimized for MATLAB

Chat with MATLAB Copilot Generate or Modify Code

Ask MATLAB Copilot for code snippets, functions, Describe the code you want and have MATLAB
or entire solutions. MATLAB Copilot responses are Copilot generate new code or edit existing code.
based on MathWorks documentation and code

examples.

https://www.mathworks.com/products/matlab-copilot.html

1 1
Generate Test
P T I E SRy Generate test for the current file t
Jandstopiir', ...
o', 21 Explain Code
Frequencyl®, 59, .. Explain selected code in chat

arFrequency2’, 61, ...
dethod', ‘butter’, ... Generate Comments

| d“[lllly

Get Error Explanations

When you encounter an error message, use
MATLAB Copilot to get an explanation and
troubleshooting recommendations.




diction_CFLu.m ¥ | LEprediction_CFLu.m X | Fullanalysis38PTs_comm ¥ | DICOMioPMG_CFlLu.m X | untiled2* x | +

2. x

&+ Generate a script to read a DICOM image and find out areas with intensity larger than 1800.% |

Validate generated output before use 1. “Ctrl + Shift + p” to use
Accept ||| Discard | COleOt in the Editor |E| |@|

% Read the DICOM image
dicomImage = dicomread('path to your dicom file.dcm');

% Convert the image to double for intensity comparison
dicomImageDouble = double(dicomImage);

% Find areas with intensity larger than 1800
areasAboveThreshold = dicomImageDouble > 1800;

% Optionally, display the original image and the areas above threshold
figure;

subplot(1, 2, 1);

imshow(dicomImage, []);

title( Original DICOM Image');

subplot(1, 2, 2);
imshow(areasAboveThreshold, []);
title( Areas with Intensity > 1800°);
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Fullanalysis28PTs_corrm X | DICOMioPNG_CFLum X | testm x | +

% Read the picom image  'CT-MONO2-16-ankle.dcm'’

dicomImage = dicomread('path to your dicom file.dcm');

% Convert the image to double for intensity comparison
dicomImageDouble = double(dicomImage);

% Find areas with intensity larger than 18600
areasAboveThreshold = dicomImageDouble > 1800;

% Optionally, display the original image and the areas above threshold
figure;

subplot(1, 2, 1);

imshow(dicomImage, []);

title('Original DICOM Image');

subplot(1l, 2, 2);
imshow(areasAboveThreshold, []);
title('Areas with Intensity > 1800');

Command Window

>> TesT

Error using images.internal.dicom.getFileDetails (line 14)

llunable to

load file "path to your dicom file.dcm". |

Error in dicomread>newDicomread (line 119)
fileDetails = images.internal.dicom.getFileDetails(filename, verifyIsDICOM);

AAANAANAANNANNAAAANANAAANNNANPAARNAPNANAAPRANRAANANNANNARPNAANN

Error in dicomread (line 13)
[X, map, alpha, overlays] = newDicomread(msgname, frames, useVRHeuristic);

AAANAAANANANPAANAAANAAANAAANAAANANANANARNANNAN

Error in test (line 2)
dicomImage = dicomread('path _to your dicom file.dcm');

AAAANAANNANANANANAANAANANNANNNANNNAANANNNAN

| & Explain Error |

>>

Copilot Chat
o ‘ Copilot

Hello! Copilot is here to answer your questions, help write and explain
code, and even identify code issues. Leamn more about Copilot.

. Alvin

Explain Error

Error using images. internal dicom_geiFileDetails (line 14)
Unable to load file "path_to_your_dicom_file.dem”™.

Error in dicomread>=newDicomread (line 119)
fileDetails = images.internal dicom.getFileDetails(filename,
verifylsDICOM);

AAARAAAAA AN AN AR AR AAAAAAN

Error in dicomread (line 13)

[X, map, alpha, overlays] = newDicomread(msgname, frames,
useVRHeuristic);

AAAR, A

Ermor in test (line 2)

dicomlmage = dlcomread( path to_your_dicom_file.dcm’);
AARRAAAAA ARAAAA

‘ Copilot

Probable Explanation: This error indicates that MATLAB cannot find or
access the specified DICOM file. It may be due to an incomect file path or
the file not existing at the specified location.

Troubleshooting R dation: Check the file path you provided to
ensure it is (:orrecl and that the file exists. You can use the exist funciion
in MATLAB to verify if the file is present:

exist( path_to_your dicom_file.dem®, *file"). [fthefileisina
different directory, update the path accordingly.

D W
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Areas with Intensity > 1800




THE END
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