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Content

▹ MATLAB basic language
▹ DICOM image import

http://cflu.lab.nycu.edu.tw/CFLu_course_matlabimage.html
Please download the handout and materials from

http://cflu.lab.nycu.edu.tw/CFLu_course_matlabimage.html


MATLAB
basic language
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MATLAB Environment

Key in commands

Current 
variablesFiles in 

Folder

Current Directory

Set PathScript 
Editor
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Command history
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Define a Variable

▹ The 1st character must be a letter.
▹ The variable name is composed of…

￭ Letters (a,b,…,y,z,A,B,…,Y,Z)
￭ Numbers (0,1,2,…,9)
￭ Underscore ( _ )

▹ At most 63 characters (or be automatically truncated)

▹ Use = to assign right-hand side value to the left-
hand side variable

right: coord_x1   
wrong: coord x1
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Data type of Variable

▹ Numbers
￭ A=18

▹ Character/String 
￭ A='a'
￭ A='This is a test.'

▹ Array/Matrix
￭ A=[1 2 3 4 5 6 7 8]
￭ A=[1 2 3 4; 5 6 7 8]
￭ A=[1:4; 5:8]
￭ A=[1:2:7; 2:2:8]
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Exercise

▹ 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 name.
￭ pi, inf, nan, sin, cos, max, min, sum, for, end, ….



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

9

Useful commands

▹ clc clear command window
▹ clear all    clear all the variables in workspace
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Mathematical operators
Mathematical
notation

Matlab-command Mathematical 
notation

Matlab-command

a+b a+b i i

a-b a-b 4e3 or 4*10^3

ab a*b 3-4i 3-4*i or 3-4*j

3xy 3*x*y sin x, arctan x, … sin(x), atan(x), …

a/b or a\b exp(x)

a^b ln x log(x)

sqrt(x) or x^0.5 log x log10(x)

π pi |x| abs(x)

e exp(1)

a
b

ba

x

⋅ 34 10

xe
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Mathematical functions
Command Usage Command Usage
abs(x) absolute value median(x) median
sin(x) sine sinh(x) hyperbolic sine
exp(x) exponential asin(x) inverse sine
log(x) natural logarithm inv(x) matrix inverse
sqrt(x) square root rank(x) matrix rank
min(x) minimum round(x) round towards nearest 

integer 
max(x) maximum floor(x) round towards minus infinity
mean(x) mean ceil(x) round towards plus infinity
sum(x) sum sort(x) sort
std(x) standard deviation
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Exercise

▹ X=[3 1 8 6 5 4 3 5 4 1 6 8 7 9 6]

▹ Calculate sample mean                                          
(where N=15) 

▹ Calculate sample variance

𝜇𝜇 =
∑𝑘𝑘=1𝑁𝑁 𝑥𝑥𝑘𝑘

𝑁𝑁

𝑆𝑆2 =
∑𝑘𝑘=1𝑁𝑁 (𝑥𝑥𝑘𝑘−𝜇𝜇)2

𝑁𝑁 − 1
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Numbers vs. Characters

▹ Character is 
recognized as 
numbers by 
computers
￭ ASCII code chart

(0~127), UNICODE
(128~65535)

( http://cflu.lab.nycu.edu.tw/CFLu_course_
matlabsig.html, Week 4)

http://cflu.lab.nycu.edu.tw/CFLu_course_matlabsig.html
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Numbers vs. Characters

▹ Try it !
￭ abs('s')
￭ char(115)  

￭ abs('我很欣賞你')
￭ char([25105  24456  27427  36062  20320])

char([77   101    32   116   111   111])
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Useful Functions

▹ str2num
￭ Convert string 

matrix to 
numeric array.

▹ num2str
￭ Convert 

numbers to a 
string.



DICOM 
Image Import
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DICOM (1993)

▹ Digital Imaging and COmmunication in Medicine

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

“The Common Language of Medical Equipment”

http://dicom.nema.org/
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DICOM File Format
▹ Header and image data 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 DICOM
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MATLAB exercise - 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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Important Tags

▹ (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

Each data field has a unique tag.
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Important Tags

￭ (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

Each data field has a unique tag.
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Exercise

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

▹ info=dicominfo('IM-0001-0081.dcm')
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DICOM Usage
▹ Data query
▹ Image Information
▹ Communication
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MATLAB exercise - 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.
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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
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MATLAB Homework
Create your very first script file (*.m). Please name it as hw01.m 
and upload to E3 system.



THE END
alvin4016@nycu.edu.tw
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