6\

Neddin
MATLAB Cell Array

Excel Read/Write

= =
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Cell array
Excel read/write

Please download the handout and materials from
http://cflu.lab.nycu.edu.tw/CFLu course matlabimage.html |



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

Cell Array

.
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For example,
30 normal controls vs. 30 patients with stroke

Name, ID - string
Age, gender, height, weight > numbers
Pre-training data (8 x 450 values) = number array

Post-training data (8 x450 values) = number array
Try to import ExampleCell.mat file. H]

(drag and drop to Workspace or use load)
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WARIABLE

E[ll:l m{)pen * Rows

Columns

Niew]‘rom (= Print = 1 Insert Delete 2|l sort «
Selection = - -
M WARIABLE SELECTION ECIT
Store different data e —
formats in a single cell Bl - | o | « | s ] s ] 7 ] o
1 ‘age‘ ‘gender’ ‘height’ 'weight' 'predata’ 'postda...
array. 2 'NCOT' 62 1 4#F2-TOTE 60,4049 |8x450 4. \8x450 ..
==C02 57 0 170.2542 52.2071 &xd504 8xd50d..
N u 4 'NC03' |58 1 174.2668 72.6109 8504, 8x450d..
5 'NC04" 63 1 173.4476 69.0174” 8x450d.. 8x450d..
6 'NC05" 65 1 168.8933 584083 8504, 8xd50d..
FH neiz, 61019 E \/ ﬂ [__11' w Q m E ; 7 'NC06" 52 1 168.6332758.7737 84504, 8x450d..
T T T 18 NCOT 65 0 16570925 79.0742 8450 4. 8x4504.
E5 8x450 double 9 'NC08' 54 0 169.7196 79.6230 | &x450d.. 8x450d..
! 2 2 4 > 8 ? g 10'NC0O9" 52 0 174.6123 61.6098 Sx450d.. 8xd50d..
1/810.9025 716.4324 893.5917 597.1968 62.7335 53.5499 208.8670 879.5 , , ) )
2 200.2705 625.3304 684.8781 349.2750 674.7949 259.3526 220.9190 366.7 11°'NC10 68 162.9426 64.0754 |8x450a..|8x450d...
31253.9858 615.1605 903.7744 648.5892 865.8245 429.9636 232.5303 519.3 12'NC11" |68 1 163.8363 69.6155 &xd50d.. 8x450d..
4 959.4531/ 123.4217 304.1614) 894.7045 620.3270 837.7049 203.9535 550.4 12'NC12" 3 1 1725047 793612 &xd50 d.. 8xd50 o ..
5 151.8111 20.7497 715.9496 492.9356 991.8748 644.5207 24.6375 537.9 14'N 55 1 173.8082 77.4354 | &xd50d. 8xd50d..
6 41648 971.4546 444.4127 593.4959 121.1350 886.8045 373.2276 922.3 . - -
7 702.3257 480.2098 629.6892 747.3605 111.0037 251.1228 335.0475 953.2 1 C14 51 0 169.6144 [77.6480 8xd50d.. 8xd50d...
8 425.1872 194.5643 912.9675 857.6814 567.9130 364.5518 64.0875 565.2 T NC1R! LA 1 160 EAQL LT AQLN [ 8vAd LA A | 8ud L0 Ao wr
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&% NBA

— Laboratory of Neuroimage Biomarker Analysis.

Elljj ﬁ Cpen * Rows Columns EEE Z.j‘:‘ g Transpose Ell:ll:l m‘ Open ~ | Rows Columns — +t [ Transpose
Newfrom (= print ~ |1 1 Insert Delete Sort v New from (= print = Insert Delete ° | sort w
Selection ¥ - - Selection ¥ = -
T T zete o VARIABLE SELECTION o
I [E 1x30 struct with 7 fields I
1 2 3 4 5 6 7 8 Fields [ name ] age [ gender [ height [ weight Y7 predata {J postdata I

1 name’ |'age’ 'gender’ 'height' 'weight' 'predata’ ‘postda---l 1 'NCOT' 67 1 168.9951 79.9885 8x450 d... 8x450 ...
2 'NCO1" 62 1 172.1076 69.4049 8x450d.. 8x450d.. 2 'NCO02' 59 1/ 170.9523  63.6980 8x450d... 8x450d..
3 'NC02" 57 0 170.2542 52.2071 &8x450d.. 8x450d.. 3 'NCO03' 57 1 161.8978 52.8100 8x450d... 8x4504d...
4 'NCO03" 58 1 174.2668 72.6109 &x450d.. 8x4504d... 4 'NC0o4 63 1/ 168.9596 57.9199 8x450d... 8x450d..
5 'NC04" 63 1 173.4476 69.0174 8x450d.. 8x4504d... 5 'NCO5' 68 0 167.8267 62.2405 8x450d... 8x450d...
6 'NC0O5" 65 1 168.8933 58.0383 8x450d.. 8x450d.. 6 'NCO6' 67 1 169.2874 68.6386 &x450d... 8x450d...
7 'NC06" 52 1 168.6337 58.7737 &x450d.. 8x4504d.. 7 '‘NCO7" 57 1/ 173.4562 59.3461 8x450d... 8x4504d..
8 'NCO7" 65 0 165.8925 79.0742 &8x450d.. 8x450d.. 8 'NCO08' 65 1 161.4962 51.5521 &x450d... 8x450d...
9 'NC08" 54 0 169.7196 79.6230 &x450d.. 8x4504d... 9 'NCO09’ 63 1/ 163.6110 51.5550 8x450 d... 8x450 4.
10'NC09" 52 0 1746123 61.6098 &8x450d.. 8x450d.. 10 '‘NC10 63 1 167.6989 73.5794 8x450d... 8x450d...
11'NC10" 68 1 162.9426 64.0754 8x450d.. 8x450d.. 11 'NCI1T 61 0 160.4540 65.5484 8x450 d.. 8x450d..
12'NC11" 68 1 163.8363 69.6155 &xd50d.. 8xd50d.. 12 '‘NC12' 60 1 162.0846 68.6749 8x450d.. 8x4504d..
13'NC12" 63 1 172.5047 79.3612  8x450d.. 8x4504d... 13 'NC13' 59 0 165.8496 68.3210 8x450d.. 8x450d..
14'NC13" 55 1 173.8082 774354 8x450d.. 8x4504d... 14 ‘NC14' 50 0 164.8730 53.5264 8x450d.. 8x450d...
15'NC14" 51 0 169.6144 77.6480 &x450d.. 8x4504d.. 15 'NC15' 52 1 172.6919 57.2291 &x450d... 8x450d...
16 "MW1 RY LA 1 169 £A35 EF AQEN BvAS A | SwAs] A £ N T L2 N 182 28800 COQA7INCvALd A | QvAL] A
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22 | [IND) /AN

data o
LLH 33 cell

1 2 3 S
1

'‘name’ |'age' 'predata’
. 2 'NCO1' B2 8x450 double
data_{ }’ 3 'NCo2' 57 8x450 double
data(1,1)={'name'}; % character array

data(1,2)={'age’}; % character array
data(1,3)={'predata'}; % character array

data(2,1)={'NCO01'}; % character array
data(2,2)={62}; % number
data(2,3)={rand(8,450)}; % number array g

Use variable viewer to check the data structure!
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Index of a cell array

> |s there any difference between following two commands?

Command Window

data(l) = cell array >> data(l)
data{l} = character array

ans =

Content within the drawer

1x1 cell array
{'name'}

>> data{l}

ans =

Whole cabinet One of the drawers 'hame’
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A={rand(6,4),rand(5,7)};

WVARLABLE SEL SELECTIOM

[LH 122 cell / o 5x7 double

1 2 1 2 3 4 5 & 7
1 6x4 double |5x7 double 0.1577 0.1227 0.8109 0.6326 03948 0.6181 0.1191
) 04218 0.2512 0.0484 0.2468 09616 0.0700 0.0431
0.5961 0.9376 04147 0.8400 0.0082 0.1427 0.1656
0.3223 0.6552 07255 0.8367| 0.3984 0.6542 0.5111
0.8307 0.7529 0.1390 0.4531 04878 0.2183 0.8673

AN T R S W R L R

A{1,2}(4,5)

Navigation in variable viewer... ——
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FH 57 double
WARIABLE 1 3 3 4 5 6 7
K] 12 cell ~ 1 01577 0.1227 08109 06326 03948 06181 0.1191
1 g 2 04218 02512 00484 0.2468] 09616 00700 0.0431
6x4 double |5x7 double 3 0591 09376 04147 08400 00082 0.1427 0.1656
4 03223 06552 07255 0.8367| 03984 06542 05111
5 08307 07529 0.1390 04531 04878 02183 0.8673
o Gxd double
1 2 3 4
1 01068 03605 07252 0.2997
2 07349 07185 09120 0.6019
3 03546 09953 00864 0.1985
4 05806| 00837 052000 0.6568
5 02989 04682 05526 0.6984
6 07137 00938 06851 0.4597




cell
Create empty cell array

iscell
True for cell array

cellZmat
Convert cell array to ordinary array




Excel Read/Write

.
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readcell - Create cell array from file

This MATLAB function creates a cell array by reading
column-oriented data from a text or spreadsheet file.

Syntax
data = readcell(filename)
data = readcell(filename,Name,Value) g
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Read the data from TCGAGBM data.xlsx
rawl=readcell( TCGAGBM data.xlsx");

rawl

[} 11810 cell

A B C D E

Case | Histology Grade |Age (year| Gender
TCGA-020003 @ ¢lichlastoma G4 S0 male
TCGA-020006 @ ¢lichlastoma G4 56 female
TCGA-02-0009 @ ¢licblastoma G4 61 female
TCGA-020011 @ ¢licblastoma G4 15 female

1
1 2
| 3
| 4
TCGA020027 | glicblastoma Gl 33 fermale 5 'TCGA-02-0011' 'glioblastoma’ 'G4' 18 ‘female’
TCGA02-0033  sliohlastoma 4 o Tle 6 'TCGA-02-0027' 'glioblastoma’ 'G4' 33 ‘female’
1 /
1 8 N
1 9

1 2 3 4 5
|'Case' 'Histology' 'Grade' 'Age ... 'Gender'
'"TCGA-02-0003' 'glioblastoma’ 'G4' 50 'male’
'TCGA-02-0006' 'glioblastoma’ 'G4' 56 ‘female’
'TCGA-02-0009' 'glioblastoma’ 'G4' 61 ‘female’

TCGA-02-0034 | slichlastoma G4 60 — 'TCGA-02-0033' 'glioblastoma’ 'G4' 54 'male’
TCGA020037 | glichlastorna | G4 74 female 'TCGA-02-0034' 'glioblastoma’ 'G4' 60 'male’
10 TCGA-02-0046  glichlagtoma | G4 61 male 'TCGA-02-0037' 'glioblastoma’ 'G4' 74 'female’

W00~ R W N

10 'TCGA-02-0046' 'glioblastoma’ 'G4' 61 'male’
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Read the data from features sheet
raw2=readcell('TCGAGBM data.xlsx’,'Sheet’,'features’);

A B

1 |Subjects

2 1. Energy

3 |2. Entropy 8.682872
4 3. Kurtosis 722566
5 |4. Maximum 1218
6 5. Mean 655.4755
7 6. Mean absolute deviation 57.93104
8 7. Median 631
9 8. Minimum 241
10 |9. Range =ry
11 |10. Root mean square 666.6547

C

7.065196
1365234
679
339,757
28.52226
333

207

472
3428157

D E

TCGATCGAL.TCGA L. TCGA.
1.87E+10 9.03E+08

1.6E+09 6.48E+09
7.202475 7.519464
197227.5 6790315
559 790
395,746 320.832
31.66313 34.99748
401 327
222 139
367 601
397.653 3332275

raw 2

11} 23x118 cell

|'Subjects'

1. Energy'

. Entropy'

. Kurtosis'

. Maximum'

Mean'

. Mean absolute devia...
. Median'

. Minimum'

10'9.
11 '10. Root mean square'

o~ D s W N

1
2
3
4
5
6
7
8
9

Range'

2 3 4 5

TCGA-... 'TCGA-... 'TCGA-... 'TCGA-...
6.4/84...

1.8651...
8.6829
8.7226...
1218
655.47..
87.9310
631

241

977
666.65...

90326... 1.6028...
7.0652 7.2625
1.3652... 1.9723..
679 589
339.75.. 395.72..
28.5223 31.6631
333 401
207 222
472 367
342.81... 39/.65..

7.5195

790

327

189
601

6.7903...

329.83..
34.9975

333.22..

=
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Extract data of female subjects from all 117 subjects.
female_check=ismember(rawl(;,5), female');

female_ind=find(female_check);

rawl

[} 11810 cell

W0~ 3 W R W NP

=
o

1 2

"Case' 'Histology'

"TCGA-02-0003"' 'glioblastoma’
'TCGA-02-0006' 'glioblastoma’
"TCGA-02-0009' 'glioblastoma’
"TCGA-02-0011" 'glioblastoma’
'TCGA-02-0027' 'glioblastoma’
"TCGA-02-0033' 'glioblastoma’
"TCGA-02-0034" 'glioblastoma’
"TCGA-02-0037' 'glioblastoma’
'"TCGA-02-0046' 'glioblastoma’

3 4
'Grade' 'Age ...
'‘G4' 50
‘G4 56
‘G4 61
‘G4 18
‘G4 33
‘G4 54
'G4' 60
‘G4 74
‘G4 bl

5
'‘Gender’
'male’
‘female’
‘female’
‘female’
'‘fermale’
'male’
'male’
‘female’
'male’
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%% Import data from two sheets

rawl=readcell (' TCGAGBM data.xlsx");
raw2=readcell (' TCGAGBM data.xlsx",

%% Find all female subjects
female check=ismember(rawl(:,
female_ind=find(female check==1);

female data=rawl(female_ind,:);

5), 'female');

, features');

female_data

{} 4710 cell
1

e

AP
S|

1 | TCGA-02-0006'

TCGA-02-0009
TCGA-02-0011"
TCGA-02-0027
TCGA-02-0037
"TCGA-02-0054"
TCGA-02-0060
TCGA-02-008%
'TCGA-02-0086'

O e~ D e wN

10 'TCGA-06-0119'

NBA

Laboratory of Neuroimage Biomarker Analysis

2

'glioblastoma’
'glioblastoma’
'glioblastoma’
'glioblastoma'’
'glioblastoma'’
'glioblastoma’
'glioblastoma’
'glioblastoma’
'glioblastoma’
'glioblastoma'’

3
‘GA
‘G4’
‘G4
‘G4
‘G
‘GA
‘GA'
‘G4’
‘G4
‘G

4

56
61
18
33
74
44
66
63
45
81

5
'‘female’

'female’
'female’
'female'
'female’
'female’
female’

‘fernale’
‘fermale’
‘female’
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writecell - Write cell array to file

This MATLAB function writes cell array C to a
comma-delimited text file or a spreadsheet file.

Syntax
writecell(C filename)
writecell(C,filename,Name,Value) HI
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Export the extracted female data to the female sheet.

writecell(female_data, TCGAGBM _data.xlsx','Sheet’,'female’);

Do not open TCGAGBM _data.xlIsx in Excel while writing data into it!




%% Find all female subjects

female _check=ismember(rawl(:,5), 'female');
female_ind=find(female_check==1);
female_data=rawl(female_ind,:);

%% Export the extracted female data to the female sheet
writecell(female data, 'TCGAGBM data.xlsx', 'Sheet', 'female');

26 |TCGALS0355  slioblagtomna G4 30 female  24.542
27 |TCGALIS0356  glioblagtoma G4 59 female  31.080

28 TCGALBN3N0  shinhlastoma G tL F’fmale =.53540

TCGA _data | features || female @




THE END

.
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