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KEAD
- ZEFBPE (cell array)
- #5 8B (structure array)
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What can we store in an array?

« A=[1:2:30];

« A(9)

« A='This is a test!"; « A=['Alvin’; 'Lu']; % Does it work?

« A(9) « A=['Alvin’; 'Lu ']; % Does it work?

« Can we store numbers and strings in an array?
« A=[25000 'This is a test!']; % Does it work?
« A=[25000; 'This is a test!']; % Does it work?

CF

http://www.ym.edu.tw/~cflu 10/9/2014 Lesson 4, Chia-Feng Lu 4




Strings in an array
« List = ['David '; 'Andy '; 'Jay '; Jolin; 'Selina'];

% List =
David
cl c2 c3 c4 G5 c6
Andy
rl D a \ i d
Ja
y r2 A n d y
Jolin 3 3 a v
Selina r4 J ) I i n
r5 S e | i n a

CF
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Archive Big Dataset

For example,

+ 30 normal controls vs. 30 patients with stroke

« Name, ID

« Age, gender, height, weight

+ Pre-training data (8 x 450 values)
« Post-training data (8 x 450 values)

- string
- numbers
- number array

- number array

i a3t & £ command windowh i A

load('ExampleCell.mat’)
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Cell Array

« Store different data formats
in a single cell array.

« Numbers, strings, arrays

18109025 7164324 £93.5917 597.1968 627335 53.5499 208.8670 &79.
2 2002705 625.3304 GB4.8781 3492750 674.7949 2593526 220.9190 366,
3 253.9858 £15.1605 903.7744 6485892 BAS5.B245 429.9636 2325303 519.
4 594531 1234217 304.1614 B34.7045 620.3270 8377049 203.9535 550,
5 1518111 20.7497 7159496 4929356 991.8748 6445207 24.6375 537.
6 41648 9714546 4444127 5934959 121.1350 £86.8045 373.2276 922,
T 7023257 480.2098 629.6892 747.3605 111.0037 251.1228 335.0475 953.
B 4251872 1945643 9129675 B57.6814 567.9130 3645518 64.0875 565
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S 'NCO4" 63
6 'NCO5S" 65
7 'NCO&" 52
8 'NCOT" 65
9 'NC08" 54
10°NC0O9" 52
11'NC10" 68

12'NC1T"
13'NC12

‘gender’ ‘height
2. 10

G 6 6 = = = =0

AG = ==

4 5 &

TOT6 69.4049
170.2542 52.2071
174.2668 726109 5

1746123 61.6098

1629426 64.0754 &SwdS0d..
163.8363 69.6155 &awd50d..
172.5047 79.3612 &vd50d..
173.8082 77.4354 &wdsS0d..
169.6144 77.6480 &vd50dl.
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o | 8xd50d..
.. Exd50d..
.. Sxd50d..

.. axd50d..

.. Sxd50d..

.. &xd50d..

. Exd50d..

. Sxd50d..

Sxd50d..
Snd50d..
Axd50d..

Sxd50d..
Bxd50d..
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Create a Cell array
« data={};
- data=cell(4,1);

- data(1)={'NCO01%};

- data(2)={62};

« data(3)={rand(8,450)};

« data(4)={{ 16, '%task onset'}};

% string
% number
% number array

% cell array

Create a Cell array — Different Ways

« data=cell(4,1);
data(1)={'NC01'};
data(2)={62};
data(3)={rand(8,450)};
data(4)={{ 16, '%task onset'}};

- data2=cell(4,1);
data2{1}="NC01";
data2{2}=62;
data2{3}=rand(8,450);
data2{4}={ 16, '%task onset'};

% string
% number
% number array

% cell array

% string
% number
% number array

% cell array

Use variable viewer to check the data structure! CF
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More Intuitive Way

When dealing with different length of strings...
« List = ['David '; 'Andy '; 'Jay '; Jolin'; 'Selina'];

« List = {'David'; 'Andy'; 'Jay'; 'Jolin'; 'Selina'};

CF
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Index of a cell array
« List = {'David’; 'Andy’; 'Jay'’; Jolin’; 'Selina'};

- Is there any difference between following two commands?
» List(1)
» List{1}

- cell array
- string
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Useful Functions

. cell

+ Create cell array

. iscell

« True for cell array

« Try it...

« iscell(List(1))
« iscell(List{1})
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Index of a cell array
« A={rand(6,4),rand(5,7)};

[0 1x2 el

1 éxd dt

VARLABLE SEL SELECTION
- H 5x7 double

1 2 2 3 4 6 7

ouble |5x7 double | 1 01577 01227 08109 06326 06181  0.1191
2 04218 02512 00484 0.2468 00700  0.0431
3 05961 09376 0.4147  0.8400 0.1427  0.1656
4 03223 06552 07255 08367 03984 06542 05111
5 08307 07529 0.1390 04531 02183  0.8673
L

A{1,2)(4,5)
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Navigation in variable viewer...
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Index & Matrix Operations

£ 5x7 double
VARIABLE ; 1 2 3 4 5 [ 7
T2 sell 1 01577 01227 08109 06326 03948 06181 0.1191
1 : 2 04218 02512 00484 0.2468] 09616 00700 0.0431
1|6x4 double |5x7 double 3 05961 09376 04147 08400 00082 0.1427] 0.1656
4 03223 06552 07255 08367] 03984 06542 05111
5 08307 07529 01390 04531 04878 02183 0.8673
it doule - . - A{1,1}(2:4,2:3)+A{1,2}(2:4,5:6)
1 01068 03605 07252 0.2997 A{1,1}(2:4,2:3)-A{1,2}(2:4,5:6)
2 07349 07185 09120 0.6019
3 0.3546| 09953 0.0864 0.1985 A{1,1}(2:4,2:3).*A{1,2}(2:4,5:6)
4 05806 00837 05200 0.6568
5 02989 04682 05526 0.6984 A{1,1}(2:4,2:3)./A{1,2}(2:4,5:6)
6 07137 00938 06851 04597 CF
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Concatenation of Cell Arrays

« The same rule as usual...

Command Window Command Window

>> A=zeros(3,2);

>> B=zeros(5,2);

>> C=[AB];

Error using horzcat
Dimensions of
matrices being
concatenated are not
consistent.

>> C=[A;B];
fe >>

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

>> A=cell(3,2);

>> B=cell(5,2);

>> C=[AB];

Error using horzcat
Dimensions of
matrices being
concatenated are not
consistent.

>> C=[A; B];
fx >>
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Archive Big Dataset

For example,

+ 30 normal controls vs. 30 patients with stroke

Name, ID

Age, gender, height, weight

Pre-training data (8 x 450 values)

Post-training data (8 x 450 values)

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

- string

- numbers

- number array

- number array

B command window$ 2 A
load('ExampleStruct.mat’)
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Structure Array

- Store different data formats
in a single structure array.

« Numbers, strings, arrays

1| 54562656 60.7071 957.1464 800.0663 123.2829 £9.0252 647.3001 973.7.

2 1669476 596.2592 4241315 213.3900 180.8984 3331366 343.7089 411.7.
3 853.8727 878.1791 8326075 668.4295 142.2852 8468847 404.0550 898.7
4 2522019 1100990 727297 730.1358 425.2815 542.0380 436.1589 270.8
5 50935687 726.7840 250.8855 255.3416 8835487 9843143 9479188 3353
6 692227 540.3370 9450782 8449201 725.7126 3946740 278.0328 860.04
7 5616362 302.4407 6876965 527.0176 312.7873 917.2952 597.7939 631.0

B 2616868 39.8630 7559832 917.7912 451.1260 281.6682 879.7682 457.2
g
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RIC1RY

1170.9523
1 161.8978
1 168.9596
0 167.8267 57
68,6386 Avd50d..
59.3461 Svd50d..
51.5521 850 d..
1 1636110 51.5550 &vd50dl..
1 1676989 73.5794 dxd50d..
0 160.4540 65.5484 Axd50d...
1 162.0846 68.6749 avd50d..
0 1658496 68.3210 &xd50d..
0 164.8730 53.5264 Ax450d..

11726919 57.2291 &d50 d..
N 1RIRANG  BA 1730 Bwd 57 A
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(. Bxd50d..

Bx450d..

L. axd50d..
L. &xd50d..

Ax450d..
Sxd50d..
Snd50d..
Ex450d..
Sx450d..
Axd50d..
Sxd50d..
Ax450d..
Sxd50d..
Sxd50d..
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Cell vs. Structure Array

o T BT
03] 317 zell ] 1230 ginagt with 7 fields

1 2 3 n s 6 7 Fields || name L1 sge [Hl gender [ height [ weight () predata 7 postdata |
Afname’ lage'  ‘gender ‘height' ‘weight' 'predata” ‘postda.. 1 [ncor | 5] 1/168.9951 79.9885 Sxds0 d.. AvdS0d..
2'NCOT” 82 1 1721076 69.4049 Swd50dl. Sds0dl 2 NCOZ' 59 11709523 63.6980 Sxd50dl.. SvdS0dl.
3 'NCO2' 57 o 170.2542 52.2071 | 8wd50d.. 8xd504d. 3 NCO3' 57 11618978 528100 axd50d.. Svd50dl..
4 'NC0O3" 58 1 174.2668 726109 S50l Svds0dl 4 NCO4 63 1 1669596 57.9199 &S0 dl. dnds0d..
5 'NCO4" 63 1 173.4476 69.0174 S50 d.. SvdS0dl 5 NCOS' 65 0 167.8267 62.2405 G50 .. Svd50d.
6 'NC0OS" 65 1 1688933 580383 &wdS0d. &S0l 6 NCOE' 67 1 169.2874 68.6386 Sxd50d.. SvdS0dl.
T 'NCO&" 52 1 168.6337 5B.7737 |Sxd50d.. BxdS0d. 7 NCOT 57 11734562 59.3461 Sxd50d.. Sxd50d..
8 'NCOT" 65 0 165.8925 79.0742 8504 xd50d. 8 NCOE' 65 1 161.4962 51.5521 &S0 dl. SvdS0dl.
9 'NCO8" 54 ] 169.7196 79.6230 &vd50d.. Svd50d. 9 'NCOS" 63 1 163.6110 51,5550 &xd50al.. SvdS0 dl..
10'NCOY 52 0 1746123 61.6098 Swd50d. &xdS0d. 10 NG 63 1 167.6989 T3.5794 Svd50dl. BvdS0d.
11'NCI0" 68 1 162.9426 64.0754 Avd50d.. SvdS0dl 11 'NC1T" &1 0 160.4540 65,5484 Svd50d.. S50 d..
12'NC1T° 68 1 163.8363 69.6155 &vd50d. Svd50dl 12 NCIZ 60 1 1620846 6B.6749 SxdS0 ol vdS0dl.
13'NC1Z 63 1 1725047 79.3612 &S0 dl.. SvdS0dl 13 'NC13 59 0 165.8496 6B.3210 Sxd50dl. Bxd50 d..
14'NCI3" 55 1 173.8082 77.4354 | &vd50d.. Svd50d. 14 NCI4 50 0 164.8730 53.5264 SvdS0d.. Sxd50d. L
15'NCI4 51 0 1696144 T7.6480 SwdS0dl. Sds0dl 15 'NCIS 52 11726919 57.2291 &xd50dl. | BedS0dl. }
T LI ] 1 160 £AC 67 AQEN | Bued TN A | SvdC A e e [+ N 16 AANG G0 1T Gud S A | Bed S A _
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Structure of a Structure Array

data

subject1 subject2 subject3 a 1x3 structure array
=1\ (& 8
name name name
age, gender age, gender age, gender
height height height 6 Fields for each subject
weight weight weight

\_ data YA data YA data Y,

CF

Create a Structure array

« data.name='NCO1"; % string
+ data.age=62; % number
« data.predata=rand(8,450); % number array

« data.notation={ 16, '%task onset’}; % cell array

| 1x1 struct with 4 fields

Field Value Min Max
I name 'NCOT1’

I age 62 62 62
tH predata 8x450 double  1.3.. 09..
|3 notation 1x2 cell

Use variable viewer to check the data structure! C F
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Create a Structure array

« data(1).name="NCO01"; % string
data(l).age=62; % number
data(l).predata=rand(8,450); % number array
data(l).notation={ 16, '%task onset’}; % cell array

« data(2).name="NC02"; % string
data(2).age=54; % number
data(2).predata=rand(8,450); % number array

data(2).notation={ 23, '%task onset’}; % cell array

Use variable viewer to check the data structure! C F
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More Intuitive Way

When dealing with different length of strings...
« List = {'David'; 'Andy'; 'Jay'; 'Jolin'; 'Selina'};

« List(1).name = 'David’;
. List(2).name = 'Andy’;
. List(3).name = 'Jay’;

« List(4).name = 'Jolin";

« List(5).name = 'Selina’; CF
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Index of a struct array

» Use both index and field name to specify data location.

Index & Matrix Operations

1 8x450 double

LBl 1x2 struct with 4 fields

r 1 2 3 4 5 6

Fields |=d name [ age ‘(} ata |} notation

o 'NCOT* 5 1 0.2203 03261 0.6257 04105 06778 0.5

T 5 e 2 08901 0.8255 0.2631 09692 0.4459 0.7

- 3 03016 05502 09756 0.6532 04971 0.9
4 02501 06448 0.1614 07714 0.1561 0.6
5 0.8966 0.8451 07945 04152 06979 0.4
6 01197 05950[ 09244 0.1491 02047 0.
7 06652 03310 04663 04943 06774 0.9
8 03275 02114 06136 08487 0.1245 0.9

data(1l).predata(6,3)

Navigation in variable viewer...

CF
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8450 double
1 2 3 4 5
- 1 02203 03261 06257 04105 06778 0
L&) 12 shruct with 4 fields 2 08901 08255 02631 09692 04459 0
Fields =] name [1] age '/ predata [fhotation 3 03016 05502| 09756 06532 04971 0
1 "NCO1' 62|ax450d 4 02501 06448 01614 07714 01561 0
2 'NCO2' s4fax 5 08966 08451 07945 04152 06979 0
~ 6 01197 05950 09244 01491 02047 0
7 06652 03310 04663 04943 06774 0
p—— 8 03275 02114 06136 08487 01245 0
1 2 3 4 5 6
10990 01817 07442 00170 02321 07| data(l).predate(2:5,3:4)+data(2).predata(4:7,4:5)
2 07362 03838 09294 05174 07982 07
5 00575 08371 o01284 05123 02378 oo data(l).predate(2:5,3:4)-data(2).predata(4:7,4:5)
4 00093 07617 02210 03960 05733 0.7 A % -
M550 05872 o03250liE 0L EA o5 data(1).predate(2:5,3:4).*data(2).predata(4:7,4:5)
6 03350 07110 03361) 09918 04537 05} ata(1).predate(2:5,3:4)./data(2).predata(f:7,
7 02690 03448 08673 05547 07544 05
8 01083 05376 06757 05708 05659 0.9 10/9/2014 Lesson ,Ch Feng »

Useful Functions

« struct
« Create or convert to structure array
« S = struct('field1' VALUESL, field2' VALUES?2,...)

isstruct
« True for structures

- fields

- Display a list of fields in a structure array
isfield

« True if field is in structure array

rmfield
« Remove fields from a structure array

CF
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Benefits for Using a Single Array

- Easy to clear, save, and load

- Easy to make it a global variable
» global data
« global name age gender height weight predate postdata

- Easy to categorize variables

» Data % store all dataset-related information
+ Handle % store all GUI object handles
. File % store all file-related information

CF
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10/9/2014 Lesson 4, Chia-Feng Lu 29




