ARAG:

1 T1load mnist_uint8;

2

3 train_x = double(reshape(train_x', 28, 28, 60000)) / 255;

4 test_x = double(reshape(test_x', 28, 28, 10000)) / 255;

5 train_y = double(train_y');

6 test_y = double(test_y');

7

8 opts.alpha = 1;

9 opts.batchsize = 50;

10 opts.numepochs = 1;

11

12 % EXAFNERZANALE, FHH CGE—MERESRZANEL FABRESREZNED
13 conv_kernels = [4, 8; 6, 12; 8, 16; 10, 20; 12, 24; 14, 28; 16, 32];
14 test_errors = zeros(size(conv_kernels, 1), 1); % (&G & R R 5%
15

16 for i = 1:size(conv_kernels, 1)

17 num_kernels_1 = conv_kernels(i, 1);

18 num_kernels_2 = conv_kernels(i, 2);

19

20 rand('state', 0)

21 cnn.layers = {

22 struct('type', 'i') % A2

23 struct('type', 'c', 'outputmaps', num_kernels_1, 'kernelsize', 5) %

HE-NEGHE
24 struct('type', 's', 'scale', 2) % H P TXKFZE
25 struct('type', 'c', 'outputmaps', num_kernels_2, 'kernelsize', 5) %
FEANBRE

26 struct('type', 's', 'scale', 2) % #H P TXKFEE

27 };

28 cnn = cnnsetup(cnn, train_x, train_y);

29

30 cnn = cnntrain(cnn, train_x, train_y, opts);

31

32 [er, ~] = cnntest(cnn, test_x, test_y);

33 test_errors(i) = er;

34 end

35

36 % RGNS RER KR E

37 figure;

38 plot(conv_kernels(:, 1), test_errors, '-0');

39 xlabel('Number of Kernels in First Conv Layer');

40 vylabel('Test Error Rate');

41 title('Test Error Rate vs Number of Kernels in First Conv Layer');
472 grid on;

43
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44 disp('Test Errors for different number of kernels:');
45 disp(table(conv_kernels(:, 1), conv_kernels(:, 2), test_errors,

'VariableNames', {'Convl Kernels', 'Conv2 Kernels', 'Test Error Rate'

)

+
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HETTiE BNl =<~=0 ®
i il 134.243863 Fb. || B &
CAE 1€l enn Tx7 struct
NN epoch 1/1 I conv kernels 742 double
data Vil 189.792663 Fb. HH er 0.8968
DEN HHi 7
NN epoch 1/1 H num kernels 1 16
SAE j;jﬁ.]' 247.346603 ffj,p HH num_kernels 2 32
tesis E opts IxT struct
util epoch 1/1 T test errors [0.4172:0.1113;0.11...
[%] create_readme.sh m H‘]’ 311.644438 'PJ;D o test x 28x28x10000 double
[ LICENSE . . Htesty 10x10000 double
READMEmd Test Errors for different number of kernels: EElrain_x 28x28xE0000 double
README header.md Convl Kernels Conv2 Kernels Test Error Rate i train.y 10460000 Jouble
REFS.md
4 8 0.1172
3} 12 0.1113
EEEE v
8 le 0.1116
10 20 0.11
12 24 0.12¢61
BETHLSEEEEE 14 28 0.1281
16 32 0.89€68
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1 T1load mnist_uint8;
2
3 train_x = double(reshape(train_x', 28, 28, 60000)) / 255;
4 test_x = double(reshape(test_x', 28, 28, 10000)) / 255;
5 train_y = double(train_y');
6 test_y = double(test_y');
7
& opts.alpha = 1;
9 opts.numepochs = 1;
10
11 % & XA FEFHEE KD
12 batch_sizes = [10, 20, 50, 100, 200, 500];
13 test_errors = zeros(length(batch_sizes), 1); % {EfihFppic & 1 it a5 %
14
15 for i = 1:1length(batch_sizes)
16 batch_size = batch_sizes(i);
17 opts.batchsize = batch_size;
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19 rand('state', 0)

35 % il oK/ 5 A R R S R K

36 figqure;

37 plot(batch_sizes, test_errors, '-0');

38 xlabel('Batch Size');

39 ylabel('Test Error Rate');

40 title('Test Error Rate vs Batch Size');

41 grid on;

42

43 disp('Test Errors for different batch sizes:');

Error Rate'}));

20 cnn.layers = {

21 struct('type', 'i') % HiA):

22 struct('type', 'c', 'outputmaps', 6, 'kernelsize',6 5) % FH PHEHE
23 struct('type', 's', 'scale', 2) % H 1 TXF)E

24 struct('type', 'c', 'outputmaps', 12, 'kernelsize', 5) % ZFE _-PEHE
25 struct('type', 's', 'scale', 2) % & I TXK)E

26 b

27 cnn = cnnsetup(cnn, train_x, train_y);

28

29 cnn = cnntrain(cnn, train_x, train_y, opts);

30

31 [er, ~] = cnntest(cnn, test_x, test_y);

32 test_errors(i) = er;

33 end

34

44  disp(table(batch_sizes', test_errors, 'VariableNames', {'Batch Size',

'Test

+
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EEnTLL= ) @
cﬁ? ) epoch 1/1 " Eléﬁ' : &
e X . batch_size 500
CNN Filif 55.715522 fb. H batch_sizes [10,20,50,100,200,5..
data epoch 1/1 1€ enn Pxi struct
DBN X 3 H conv_kernels 7x2 double
NN Jilt 54.517788 Fb. %E, 08863
SAE epoch 1/1 i 6
tests. p ! N - num_kernels_1 16
util U] H‘f 55.877546 P’L ° H num_kernels_2 32
[] ereate readme sh epoch 1/1 % ;J::lserrors [2(3455;?;3593-0 1
i LR'EC :[T;Ee‘m 4 Vi) 45.676214 Fb. - testx 28x2610000 double
README header.md Test Errors for different batch sizes: %::I‘;Vx ;g;zfgggzg":;i%
REFS.md Batch Size Test Error Rate ] trainy 1Ox60000 double
10 0.048¢
EHEE v
20 0.0693
50 0.1113
100 0.1761
EETHISESEEE 200 0.6316 E
500 0.8863
fx > v
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load mnist_uint8;

train_x = double(reshape(train_x', 28, 28, 60000)) / 255;
test_x = double(reshape(test_x', 28, 28, 10000)) / 255;
train_y = double(train_y');

test_y = double(test_y');

50;
1;

opts.batchsize
opts.numepochs

% & ASIE A 2] 23
learning_rates = [0.001, 0.01, 0.05, 0.1, 0.5, 1];
test_errors = zeros(length(learning_rates), 1); % {iftGFRCE R ML 5 %

for i = 1:1length(learning_rates)
learning_rate = learning_rates(i);
opts.alpha = learning_rate;

rand('state', 0)

cnn.layers = {
struct('type', 'i') % HAJZ
struct('type', 'c', 'outputmaps', 6, 'kernelsize', 5) % FE N EBHE
struct('type', 's', 'scale', 2) % H 1 TXF)E
struct('type', 'c', 'outputmaps', 12, 'kernelsize', 5) % F - NERE
struct('type', 's', 'scale', 2) % & -\ TXF)E

b

cnn

cnnsetup(cnn, train_x, train_y);

cnn cnntrain(cnn, train_x, train_y, opts);
[er, ~] = cnntest(cnn, test_x, test_y);
test_errors(i) = er;

end

% 2z a2 5 MNAE R R Ok R B

figure;

plot(learning_rates, test_errors, '-0');
xlabel('Learning Rate');

ylabel('Test Error Rate');

title('Test Error Rate vs Learning Rate');
grid on;

disp('Test Errors for different learning rates:');
disp(table(learning_rates', test_errors, 'VariableNames', {'Learning Rate',
'Test Error Rate'}));
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G EHaE b C b Users » Ity ¥ Downloads plearnToolbox-master » DeeplearnToolbox-master » R
SRiEE [ON = ) B T ®
cﬁ?‘ epoch 1/1 " Sﬁ &
& X . batch size 500
CNN Jiil 55.725351 Fb. HH batch_sizes [10,20,50,100,2005... |,
data epoch 1/1 £ cnn ixi struct
DBN ) . HH conv_kernels 7x2 double
NN Jili 55.560946 Fb. %e, 01113 ]
SAE epoch 1/1 i 6
tests p . H learning_rate 1
util ’UJ H‘]- 58.452303 F‘L ° = learning_rates [1.0000e-03,0.0100,...

[=] create_readme.sh epoch 1/1 %num_tema:sjz ;g 5

R num_kernels,

Qucehst Filt 59.248220 ). g kemete % et
README_header.md Test Errors for different learning rates: %:zz:—:"”" f;ngéggfiﬁé
REFS.md Learning Rate Test Error Rate H test y 10x 10000 double 5‘

HH train_x 28x28x60000 double [P
EE train_y 1Ox60000 double E

0.001 0.8972

FHEEE hd

0.01 0.8865 p
0.05 0.8865 4
0.1 0.8818 F
EETIEEEEES 0.5 0.1553 ¥
1 0.1113 c
A
fx >> v B
| 1

1 Tload mnist_uint8;
2
3 train_x = double(reshape(train_x', 28, 28, 60000)) / 255;
4 test_x = double(reshape(test_x', 28, 28, 10000)) / 255;
5 train_y = double(train_y');
6 test_y = double(test_y');
7
& opts.alpha = 1;
9 opts.batchsize = 50;
10
11 % & AR ZREe 5
12 num_epochs = [1, 3, 5, 7];
13 test_errors = zeros(length(num_epochs), 1); % {if&Gippiic & R r sl i %
14
15 for i = 1:1length(num_epochs)
16 opts.numepochs = num_epochs(i);
17
18 rand('state', 0)
19 cnn.layers = {
20 struct('type', 'i') % HiA):
21 struct('type', 'c', 'outputmaps', 6, 'kernelsize', 5) % HF - PNEHE
22 struct('type', 's', 'scale', 2) % 1 TXKIE
23 struct('type', 'c', 'outputmaps', 12, 'kernelsize', 5) % i - NHEH)E
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24 struct('type', 's', 'scale', 2) % & /AT R

25 s

26 cnn = cnnsetup(cnn, train_x, train_y);

27

28 cnn = cnntrain(cnn, train_x, train_y, opts);
29

30 [er, ~] = cnntest(cnn, test_x, test_y);

31 test_errors(i) = er;

32 end

33

34 % ZH I ZREeHC S ME R R ¢ R B

35 figure;

36 plot(num_epochs, test_errors, '-0');

37 xlabel('Number of Epochs');

38 vylabel('Test Error Rate');

39 title('Test Error Rate vs Number of Epochs');

40 grid on;

41

42 disp('Test Errors for different number of epochs:');

43 disp(table(num_epochs', test_errors, 'VariableNames', {'Number of Epochs',
'Test Error Rate'l}));

44

GhiR:
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pra.d =& fasc] SIMULINK HE ki =
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EEnTLL= @® @
cﬁ?n epoch 3/7 EE*;” &
@ X . batch _size 500
CNN Filif €2.258748 fb. [ batch_sizes [10,20,50,100,200,5...
data epoch 4/7 1€ enn Pxi struct
DBN i} 63.976844 Fb. H conv_kernels 7x2 double
NN er 0.0341
SAE epoch 5/7 i 4
tests. p ! N 1 learning_rate 1
util UJ H‘f 63.373779 'P’L ° EE learning_rates [1.0000-03,0.0100,...
[Z] create_readme.sh epoch &/7 = :::—E::"C:‘z ; 516.3‘5‘7]
H LRI::[T;EE md Vi H‘f €2.848447 PJ; N H num:keme\s:z 32
' E‘ opts Ix7 struct
READMjfheader'md e}?och 7/1 H test_errors [0.1112;0.0610:0.04...
REFS.m Jilf 59.953390 fb. FH test x 28x28x10000 double
Fltestadia Test Errors for different number of e : L testy 70x70000 double
pochs: I trainx 28%28x60000 double
Number of Epochs Test Error Rate H Irain:y 160000 double
FHEE v
1 0.1113
3 0.061
FEETHLISEIEEE 5 0.0456 L
7 0.0341 I
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