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Today’s Plan

Date Topics Projects

17.04. Intro, basic operations, matrices

24.04. Data handling, random numbers, basic plotting 1st Project Assignment

01.05. Holiday (Labour day)

08.05 Advanced plotting, scripts, control flow 1st Project Deadline
15t Project Presentation 2nd Project Assignment

15.05. Control flow statements, signal processing,

22.05. Functions, integration, image, and sound

29.05. Holiday (Pfingstferien)

05.06. Data Analysis, statistics, 2"d Project Deadline
2"d Project Presentation
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Logical Variables

[

o

[}
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MATLAB o <= Less than or
operator Description Example equal to
> Grreater than > c=a > 3
E =
00111
»>»d=a>h
d =
00011 == Equal to
»= Grreater than >> e = a »= 3
or equal to e =
1111
»» f=a » b
00111
< Less than >>» g=Db < 3 ~= Not equal to
g =
00O0ODOD
»>>»h=a<h
h =
11000
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Import/Export

==
==
=
P
P

clear all;
a=[4,2,1,43; 2,5,1,6];
b= sin(a)+5:

f="test"';

save testl

»>» clear all;

»>>» load testl

»>> whos
Name
a
b
f

Size
2x4
2x4
1x4

Bytes
64

64

8

Class Attributes
double

double

char

=> save ("testl', '"ET1");

File format File content Extension Functions
MATLAB formatted Saved MATLAB workspace Jmat load, save
Text Text Jxt textread
Comma-separated numbers L8V Csvread
csvwrite
Extended markup XML-formatted text xml ¥mlread
language xmlwrite
Spreadsheet Excel worksheet xls ¥lsread

¥xlswrite
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Random Numbers

* Uniform Distribution e Pseudo-random uniformly distributed
integers

>» rl = randi (10,1, 5)

»>» rand(2)

ans =
rl =
0.1334 0.8875
0.2043 0.3274 10 a a 2 g
> r = -5 + (5+5)*rand(l, &)
1200
r =
1000
1.6665 1.0341 -1.2983 0.3298 -1.8825 -3.116%9
>> r = -5 + (545)*rand(1,10000); 800

»» hist(r)
600

»>» ¥=rand(=size(r)) 400

¥ =
200

o
o
o
[

-1
oo

-1
B

0.8554 0.45189 0.5600 0. 688 0.739385
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Random Numbers

e Normal Distribution

»>>» randn (4)

ans =
-0.1431 0.66%4 -1.330% 0.1598
0.7559 1.1854 1.0146 -0.2884
0.1325 0.422%9 0.7457 -1.0838
-1.2572 -1.37495 -0.711e 1.333%5
> a = Lh; 70
b = 500;

Y = a.*randn (1000,1) + b;
hi=st (vy,50)

0
485 490 495 500 505 510 515
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Basics of Plotting

> ¥x=0:0.2:10;

vi=zin (=) ;

va=cos (x)

plot(=x,vl,'L"', "LineWidth',2)
hold ong;

plot(=x,v2,"'g", "LineWidth', 2);
Xlabel ("X Axi="):

viliabel ("Y Axi="):

title('Toy Plot'):

Y Axis
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= Sine function |
= (C0sine function
T T e
1 4 5 6 8 9 10

legend("5ine function', 'Cosine function', 'Location', 'Southeast');

grid omn
box off
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Exercise: Multi-subject Data Analysis

e Generate the results of a psychophysical experiment with 5 subjects in each group
giving ratings in a specific task for 80 trials per condition, using uniform random
distribution.

* Reproduce Plots like below. Error bars should indicate standard error.

* Use barwitherr and sigstar functions providgd to you.  MeanRatings of Subjects

[ Condition 1
I Condition 2

10+
>» barwitherr (errors, means)

»» sigstar(groups X axis,p values);

[==]
T

Mean Ratings
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Exercise: Multi-subject Data Analysis

* Generate 80 random integers from a uniform distribution for each subject and put
them in a matrix for each (group, condition):
* Group 1, Condition 1 from the uniform distribution [6 10]
* Group 1, Condition 2 from the uniform distribution [2 4]
e Group 2, Condition 1 from uniform distribution [7 10]
e Group 2, Condition 2 from uniform distribution [1 4]
e (Calculate the mean and standard deviation over all subjects and trials
e Use the function below to plot the bar plot Mean Ratings of Sublects

12

[ Condition 1
I Condition 2

>» barwitherr (errors, means) ’

[=-]
T

* Use MATLAB plot commands to improve the plot

e Use ttest function to calculate the significance level

* Incorporate the significance level on the plot using
sigtar function

Mean Ratings
(=]

»» sigstar (groups X axis,p values):;

Group 1 Group 2
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MATLAB help:
* http://www.mathworks.com/help/matlab/random-number-generation.html

e http://www.mathworks.com/help/stats/random.html
e http://www.mathworks.com/help/matlab/ref/subplot.html
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