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Graphic User Interface (GUI)

» Advantages
« Easy to use and learn (user friendly)
» Real-time interaction with program to adjust parameters
« Intuitive way to exam data quality and analysis results
« Make you/your boss/junior students very happy.
+ Producibility

« Costs
+ Longer design and coding time

+ Disadvantages
« Errors may occur under various conditions

CF
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Demonstration of GUIs

+ Self-built Examples
+ Motion analysis (VICON motion capture during walking) ~ (http://youtube/4KTi3-LSvM8)
+ MR femoral cartilage thickness  (http://youtu.be/Dp6QCpz8CzY)
+ Motor cortical map (TMS motor threshold)
« Fiber tracking (DTI tractography and network analysis)

« Published toolbox/GUIs

« SPM for brain MRI (http://www.ym.edu.tw/~cflu/CFLu course mriprinp.html 515 - 163572 )

« Brainstorm for EEG
« EEGLab for EEG (http://www.ym.edu.tw/~cflu/CFLu course matlabsig.html #5163E7#F2 )

« Homer2 (Analysis of fNIRS signals) (http://youtu.be/R2Qwa6zxUUE)

CF
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2 % dathor: Chis-Femg Ls 2014.04.02 ar
- global hindle Data File
4
5= | if narginel, =
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9 B stan imitial GUI parameier
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n L] clf reaet; |
12— close all =
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15 - Filel): =]
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Script Editor - EDITOR

% notation mark
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1 function MotionAna_Ul(action) 5 [2

2 % Author: Chia-Feng Lu 2014.04.0 W =
3 - global handl ta | Run Runand
4 ¥  Advance
5 - if narginel, (F5)

6 - action='start';

T = end; =~

8 <

a % start initial GUI parametex % GoTo =
10 - if strcmp(action, 'start'),

11 1, 1f reset \_&Fiﬂd ot
12 - close all

I

|2 | Run Section '\L)

L< Advance  Runand
Time

Undo & redo
Go to line
Find and replace

CF
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Solve A’ (the projection point of A on E)

+ The line L pass through point A and is
perpendicular to surface E:
« X=x1+ at;
+ Y =yl+ bt;

A (x1,y1,z1)

o Z=71+ct;

/

« Replace x, y, and z of surface E by the

A

(X,Y.Z) and solve t
« a(x1l + at)+b(yl + bt)+c(z1 + ct)+d=0

« Substitute tinto L to get the
projection point A

A B RLIE 1 T material_L1\demo01_SymbolicCal.m

http://www.ym.edu.tw/~cflu

E: ax+by+cz+d =0
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Create Folders and Copy Files
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Open Help Browser — press F1.

'u Help - -u-vuﬂ’l
[ o & - @ | | copile x|+ BOa0 |
W MATLAE
copyfile
Syntax |

Description

the fila or folder dests

e 10 the current foider

g3 Usa full path names of path na

ors (*) afler the last fie separator in You cannot use a wikdc

™
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help in command window

« help (function name)

copyfile Copy file or directory.
[SUCCESS,MESSAGE , MESSAGEID] = copyfile( SOURCE, DESTINATION, MODE) copies
the file or directory SOURCE to the new file or directory DESTINATION.
Both SOURCE and DESTINATION may be either an absolute pathname or a
pathname relative to the current directory. When the MODE is set to
‘f', copyfile copies SOURCE to DESTIMATION, even when DESTINATION is
read-only. The DESTINATION's writable attribute state is preserved.

[SUCCESS, MESSAGE, MESSAGEID] = copyfile( SOURCE) attempts to copy SOURCE

to the current directory. c F

http://www.ym.edu.tw/~cflu 9/18/2014 Lesson 1, Chia-Feng Lu 21

Error/Warning in Command Window

« Error messages

>> b=a+1 >> test
Undefined function or variable 'a". Undefined function or variable 'a'.

Errorin test (line 9)
b=a+1;

fi >>

+ Out of memory !

>> A=rand(100000,100000);
Error using rand
Out of memory. Type HELP MEMORY for your options. c F
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Case-sensitive Error

« MATLAB requires an exact case match for variable and function
names

Command Window

>> Str2num('2145")
Cannot find an exact (case-sensitive) match for 'Str2num’

The closest match is: str2num in C:\Program
Files\MATLAB\R2013b\toolbox\matlab\strfun\str2num.m

Did you mean:
fx >> str2num('2145")

CF
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Status of MATLAB

« "Busy"”, How long? Will it stop ?

| temp.txt

#) testm
%, Thumbs.db
) L intitlad fin

The left-lower corner of MATLAB command window.

» Estimation of processing time ([Run and Time], tic-toc).
* Interrupt the process by [Ctrl+c]

CF
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Taste GUI
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Ways to Use MATLAB

Low cost
« Command lines
« Pure script files
« Script files + GUI
* Pure GUI

User friendly
(reproducibility)
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Principles in MATLAB world...

« Format and precision are critical.
« string vs. number, double vs. integer

- Variable/File name can not start with number.
« Al1=15; (correct) < 1A=15; (wrong)

« Do not use preserved variable/function name.
« pi, inf, nan, sin, cos, max, min, sum, for, end, ....
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Useful commands

. clc % i&EBRcommand window
« clearall % i&BfworkspaceF FRAREFEE

. closeall % FARARRBERERE

%
° %IRIT RS/ A #h 45 R Zcommand window
- = %iERERAOERERLBEHY

CF
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Mathematical operators

Mathematical

Matlab-command Mathematical

Matlab-command

notation notation
a+b a+b i i
a-b a-b 4.10° 4e3 or 4¥1073
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 a/b ora\b e* exp(x)

b

a arb In x log(x)
Jx sqrt(x) or xA0.5 log x log10(x)
n pi |x]| abs(x)
e exp(1)
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Mathematical functions

abs(x) GHE median(x) ¢ =i

sin(x) I 5% B sinh(x) B 52

exp(x) p#%dp i asin(x) FoOt s fE

log(x) B HHE inv(x) F A

sqrt(x) e rank(x) %

min(x) Bo] B round(x) T T O~ 3 F
max(x) B B floor(x) & iEEEd T
mean(x) T i5iE ceil(x) EIEIEE T Bk
sort(x) oS sum(x) B

std(x) WL

CF

http://www.ym.edu.tw/~cflu 9/18/2014 Lesson 1, Chia-Feng Lu &l

Exercise

+X=[31865435416879¢6]

« st&sample mean

« t&sample variance

STEE—Exmz score

N
_ Dk=1%k
Ky =

52

Zy =

N

Tk=1(0—Hx)?

N-—-1

Xk — Ux

Sx

(where N=15)

5.0667

5.9238

[-0.84 -1.67 1.20 0.38 -0.02 -0.43 -0.84 -0.02 -0.43 -1.67 0.38 1.20 0.79 1.61 0.38]
E.[FaﬁEﬁli'lziﬂﬁmaterial_Ll\exerciseOl.m( F
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