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MATLAB basic language
DICOM image import

Please download the handout and materials from
http://cflu.lab.nycu.edu.tw/CFLu course matlabimage.html |
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<) MATLAB R2025a — (m] *
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_CFLu.m 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 .
PR (I scomracame oMLIOT 127 1 % Author: Chia-Feng Lu, 2025.9.1 2o @ coi
B BN imageData  128x128x1.. 128x128x 2
= BR img 28x128x1.. 128x128 3 % Specify the DICOM file name Hell:t!iCopiLotlis hg{:lo:nsw:ar.your
- - M - uesuons, nelp write and explain
H infoData struct 11 4 dicomFileName = 'PPMI 101479 NM DaTSCAN Studie br raw 20220825145124 Eode‘ ande\,e'; identify cod,fissues_
Hl pngFileName  ‘output ima... 1x16 5 Learn more about Copilot.
BH slice 60 1x1 6 % Read the DICOM image Contot somet .
. . . . . opilot sometimes 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 4
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 image data as a PNG file - v vertical line using xline
<~ Plot the sine function over a
o
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 3 -

(- [+ -

Editor- 100% UTF-8 CRLF Script Ln 9 Col 1




<) MATLAB R2025a — [m] X

HOME PLOTS APPS EDITOR PUBLISH VIEW Search (Ctri+Shift+Space) o ® « > @ |. A  Anin ~

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

|£ Command History 2| UEP n_CFLu.m X | LEprediction_CFLu.m X | Fullanalysis38PTs_comm 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 . )

— 5 5 - . . 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): o 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 . 5
- 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 R using xline
elp fitlm lgx DICOMtoPNG CFLu 8 & Plot the sine function over a
clc - . linearly spaced vector of values
| %-- 2025/9/2 T402:45 % = from 0 o 2m
* 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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right: coord_x1
The 18t character must be a letter. | wrong: coord x1

The variable name is composed of...

Letters (a,b,...,y,z,A,B,...,Y,Z)

Numbers (0,1,2,...,9)

Underscore ()
Use = to assign the right-hand side value to the
left-hand side variable

a =100




Numbers
A=18

Character
A=|a|
A='This is a test.’

String

B="This is a test."
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Array/Matrix

A=
A=
A=
A=
A=

1234567 8]
1,2,3,4,5,6,7, 8]
1234;567 8]
1:4; 5:8]

[1:2:7; 2:2:8]
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Create a variable in the Commend Window
View the variable in the Workspace

Recreate the variable by running Commend
History

Do not use preserved variable/function names.
pi, inf, nan, sin, cos, max, min, sum, for, end, .... g
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Mathematical Matlab-command | Mathematical Matlab-command
notation notation
a+b a+b i i

a-b a-b 4-10° 4e3 or 4*10/3
ab a*b 3-4i 3-4*j or 3-4*j
3xy 3*x*y sin x, arctan x, ... sin(x), atan(x), ...
% a/b ora\b e” exp(x)

a’ arb o f—
Jx sgrt(x) or xA0.5 log x log10(x)
b pi | x| abs(x)

e exp(1)




Command
abs(x)
sin(x)
exp(x)
log(x)
sqrt(x)
min(x)

max(x)
mean(x)
sum(x)
std(x)

Usage

absolute value
sine

exponential
natural logarithm
square root
minimum

maximum

mean

sum

standard deviation
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Command
median(x)
sinh(x)
asin(x)

inv(x)

rank(x)
round(x)

floor(x)

ceil(x)
sort(x)

Usage
median
hyperbolic sine
inverse sine
matrix inverse
matrix rank

round towards nearest
integer

round towards minus infinity
round towards plus infinity
sort
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X=[4.75, 3.18, 6.27]

Calculate the answer for each element of X

_sin(x) +e*
fO) = — e g @




Neglecting air resistance, what is
the trajectory of the object?

x(t) = vgcos(O) -t

1
y(t) = vysin(@) -t — 5 gt?

[Z0)




Useful commands

> % To indicate nonexecutable text within the
body of a program.

> To indicate end of row or suppress output
of code line in commend window

help or ask Copilot for help




DICOM
Image Import

.
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Digital Imaging and COmmunication in Medicine

Digital Imaeing ax! Compuaitontions s Modicine
L I IMaging ani: OB RTCEVioRS 25 0008

ACR & NEMA formed a committee in 1983
American College of Radiology
National Electrical Manufacturers Association

NEMA, Suite 1752
1300 North 17" Street
Rosslyn, VA 22209
Ph: (703) 841-3285

http:/idicom.nema.org

“The Common Language of Medical Equipment” H‘
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Header and image data are stored in the same file (so the
important info can'’t be lost)

Stores hundreds of pieces of information about the patient,
machine, and data acquisition

TAG/HEADER IZBZI F
o

\|
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help

dicominfo

dicominfo Read metadata from DICOM message.
INFO = dicominfo(FILENAME) reads the metadata
from the compliant DICOM file specified in the string
FILENAME.
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Each data field has a unique tag.

(0008 0020) Study Date
(0010 0010) Patient's Name
(0010 0020) PatientID
(0010 0040) Patient Sex
(0010 1010) Patient Age
(0020 0011) Series Number
(0008 103E) Series Description

(0020 1041) Slice Location @

(0020 1002) Images in Acquisition HI
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Each data field has a unique tag.

(0008 0090) Referring Physician's Name
(0008 1010) Station Name
Image "Shape”
(0028 0010) Rows
(0028 0011) Columns
(0028 0030) Pixel Spacing

(0018 0050) Slice Thickness @

(0018 0088) Spacing Between Slices
(0020 1041) Slice Location g
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Switch the current folder to ".../Materials_L2"

Please identify the value of SliceLocation in
the DICOM header (info).

info=dicominfo('IM-0001-0081.dcm’)




‘g | @ hitp://10.62.2.24/Dicom

+BoX H & UniWeb Server 14525246, ’_J
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help

dicomread

dicomread Read DICOM image.
X = dicomread(FILENAME) reads the image data
from the compliant DICOM file FILENAME. For
single-frame grayscale images, X is an M-by-N
array. For single-frame true-color images, X is an M-
by-N-by-3 array. Multiframe images are always 4-D @

arrays. g
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Useful commands

C % clear command window

ear % clear all variables in the workspace
ear B % clear variable, B, in the workspace
ose all % close all figures

O O O O

help or ask Copilot for help




THE END

.
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