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Train CNN

Input Data : GLCM
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layers = [imagelnpuilayer([656 875 3])
convolutionddLayer(3, 2)
e lulayer

maxPool ing2dLlayer([12 2], "2ecide’, 1}

fullyConnectedLayer{2}
softnazlayer
classificationLawes()]:

options = traininglptions( sgdw', 'MazEpochs ', 15, ...

"InitiallearnRate” 0.002 , 'Flots’, "triining-progress’);

'NiniBatch' 125, ...

convngt = trainNetwork(trainingData, layers, options);
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layers = [imagelnputLayer([656 875 3])|
convolution2dLayer(3, 5)
relulayer
maxPooling2dLayer([12 2], 'Stride’, 1)
convolution2dLayer(3, 5)
relulayer
wazPooling2dLayer([12 2], 'Stride’, 1)
fullyConnectedlayer(2)
softwazlayer
classificationlayer()];

options = trainingOptions{ 'sgde’, 'MaxEpochs' 30, ...
‘InitiallearmRate’, 0,002 ,'Plots’, ‘training-progress');
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Alexnet

i = alemei;
ul.lmnl

lavaraTranifar = net Lavars] | emd-3);

rran 1as5as = memolculaga |85 1 cilning Dnages Labels])
layazs = [
JapmesTrams fop
Tal|ptasnec epdlayeel manClass e, 'Wol ghaleacsfaeFacier” 2%, "BlasLoa =R wFecias’ 25}
sofimicligic
clasxificaiionlamee];

alnlBanchSlea = 20;
rexml thznt ionaPeckpeck = flosn] o li £ indng lnages Latalid/ainilaichiiza);
opilens = traininglptiens'sgda’ ., o,

‘HinlBatcESled’ miniBarchBize, ...

‘WaBpaths ' M, ... NEEE

ImirisllearrRate’ Ja-d, ...

e, false, ..

‘Ploks’, ‘ tralning-pragréss’, ..

Walidationdats’ validatiani=gee, . ..

“Maltdatieo® raquency’  punlieran janPasEpoch);

raiToimd for = feaizlEtworks traininglmages, lava s opiiona );

peedicnedlabels = classifwzerTeans fer, validatonlnages];
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* 3lijconvoiution layer
* 1/EmaxPooling

layers = |
imagelInputLayer([768 512 1))
convolution2dLayer(filterSize.numFilters, 'Padding'.1)
reluLayer()
maxPooling2dLayer(2, 'Stride',2)
convolution2dLayer(filterSize,numFilters, 'Padding',1)
reluLayer()
transposedConv2dLayer(4,numFilters, 'Stride’,2, 'Cropping’.1):
convolution2dLayer(!.numClasses)
softmaxLaver()
pixelClassificationLayer()

67



RESULT

layers =

Tl Laver sresy with layers:

1" Image Taswl T68x512s) imazes with "zerocenter' soreslization

2 ' Ceavoluticn &4 333 convoletions with scride (1 1) and paddizg {1 1 | 1)

3 RelU Rell/

4 ' Max Pooling 22 max poolisg with stride 12 2] and padding [0 0 O 0]

5§ ' Ceavolotien 64 313 convolotions with strade [1 1) and paddiez 11 1 | 1)

6 "' Bell ReLl!

T ' Transposed Convolution 64 814 transposed vomvolutions with stride |2 2| and ouotpat cropping |1
E " Coavolution 1 Ix1 coavolutions with sivide 11 1] and sadding (0 O O 0]

9 ' Softmar sof taay

10" Pixel Classification Layer  Cross-calropy foss
Training on siagle CIU.
Inttialszing image normalization,

| Epock | lteration | Time Elapsed | Mini-batch | Wini-batch | Base Learniag |

| | I (Rhiewind 1 Acceragy Love | Rale |

]

| 1 [l (K0:00:08 1 19.84% 1 0,6927 1 0,0010 |

1 50\ S0 00:06:35 | T4, 800 1 0.6508 | 0.0010 |
ﬁ' 100 1 101 008310 1 745865 1 0.6166 1 0.0010 |
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Classify gender using CNN
based on DTI image.
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OUTLINE

=> Introduction
=> Materials
=> Methods

=> Results

=> Conclusion
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Introduction
-> Diffusion Tensor Imaging 1% % %
> KO HEHBOR IR B ARAE T Y i
] [ R A ;
2= 07 1)

21251

L 2
& IR TUINE RS

= S ECEERE (microstructure) M A SRR EAL

Introduction
= FAGEZEMVEFSIE, fractional anisotropy)

& [Ef /) Hr(region of interest)

& i fit(voxel based morphometry)
L i B (tractograhpy)

* P s b

L 4 P (fiber density)

& i k(myelination)A9FLE
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Materials

Young
Middle

Elder

Training
28
28

28

Testing
1

2

Methods

laydss = [Imigelrgutlayer (112 122

canvoletlanddiayen( ],

e lulayers

waxPool ingldLayer{ (2 2],

ful lyComntc tedlaysr 3)
sofwmaslaye:

classificationlayer! )):

plions = traininglptions i

3.00003

Camvrit = feidloierwe ikl tralalagdieta

lirass

eptlons)
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| \.4~ .
Results
> 66*93 (= 6138(128*128)) - 95 = 6043
Young ‘ Middle Elder
Young 1578 ‘ 1038 3427
Middle 1326 ‘ 1159 3558
Elder 985 ‘ 970 4088
#001-095 # 096 -
4
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Conclusion

=> Structure

=> Preprocessing
-> Size

=> Disease

=> Other target
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4 Training Progress (18-Jun-2018 23:45:54)

Accuracy (%)

40

20

Training Progress (18-Jun-2018 23:45:54)

| 7 MR

Epoch 1 EppchZ Epoch 3 IE|:m-r,h 4 EpochIS Epoch 6 Eppch 7 Epoch 8 ‘Epoch 9 Epo'.",hI

0 5 10 15 20 25 30
Iteration

L \/

N Epoch 1 Eppch 2 Epoch 3 Epoch4 Epoch S Epoch6 Eppch 7 Epoch 8 Epoch 9 Epoch

0 5 10 15 20 25 30
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Training Progress (19-Jun-2018 20:43:43)

Training Progress (19-Jun-2018 20:43:43)

Iteration

Epoch :IEwch 7 Epoch 9
10 12

14 16 18

19-Jun-2018 20:43:43
32 min 56 sec

IEmh 7 I
12 14 16
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{4 Training Progress (18-Jun-2018 17:40:29)

Training Progress (18-Jun-2018 17:40:29)
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Results
Validation accuracy:
Training finished:

INiA
Reached final iteration

Training Time
Starttime: 18-Jun-2018 17.40:29
Elapsed time: 28 min 46 sec
Training Cycle
Epoch: 10 010
Iteration: 20 of 20
Iterations per epoch: 2
Maximum iterations: 20
Validation
Frequency: A
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Training (smoathed)
Training
— — @ — — Validation
Loss
Training
Training
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Training Progress (19-Jun-2018 21:19:25)

Training Progress (19-Jun-2018 21:19:25) Training iteration 21 af 30...
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Outline

®lntroduction
®Data
Shethod
SCNM
BResult

S Conclusion

Introduction

®What is fMRI?
@ Blood-oxygen-level dependent (BOLD)
®EPI

® Low resolution

®What is T1?
@ Structural MRI
® High resolution

DaepliD: Alzheimes's Disease Classthcation via Deep Corwoiaton sl Neural Networks using MR3 and fivisa
SamanSarma 3l A2t 216
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Data(cont.)
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Method

hdr + img preprocessing

Method(cont.)

Preprocessing :

Slice Maotion : : . S .
- _ Co-registration Segment Marmalization Smiooth
Timing Correct
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CNN

layers = [imageInpatLayer([116 101))
convolution2dLayer(3, 5)
relulayer
naxPooling2dLayer([3 3), 'Siride’, 1)
ful lyConnectedLayer(3)
sof tmaxLayer
classificationLayer());

options = trainingOptions( sgde’', 'MaxEpochs', 10, 'MiniBatch',6256,...
‘InitialLearnRate’ ,0.0001 ,'Plots’, “training-progress');

c = fix{clock);

fprintf({ Do On %s\n", dateste(c));

convnet = trainNetwork( trainingData, layers, options);l

Result
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Conclusion

®EPlimages are not structural enough

@Smooth EPI will lose some information

®Pearson correlation matrix

SEPI+ AAL
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Training Progress (17-Jun-2018 19:43:23)

100 - I
90— Training Tim
Start time: 17-Jun-2018 19:43:23
80 Elapsed time: 2 min 8 sec
70~ Training Cycle
T T
2 40 Validation
or 10 20 30 40 Learning rate schedule: Constant
0 1 1 1 1 L J Learning rate: Se-05
0 20 40 60 80 100 120
Iteration
N
25H
2_\ Accuracy
| Training (smoothed)
85k Taaining
- - - @ = = Validation
05 - Training (smoothed)
10 4Q
0 1 1 Taaining
0 20 40 60 80 100 120 — = @ = — Vaidaton
Iteration
| ===mm=mm=mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmme—mmmmmmmmmmmmmmeee |
| Epoch | Iteration | Time Elapsed | Mini-batch | Mini-batch | Base Learningl
[ [ | (seconds) I Loss | Accuracy | Rate |
] s e |
| 11 1| 1.47 | 3.0613 1 50.78% | 5.00e-05 |
[ 17 1 50 | 54.490 | 0.3514 | 85.04% | 5.00e-05 |
[ 34 | 100 1 107,38 | 0.0714 | 09,22% | 5.00e-05 |
[ 40 | 120 | 128,36 | 0.0404 | 99 .22% | 5.00e-05 |

=» sexnal acc
0.3300
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PR 2 AR B A
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acial and gende
classification

of stickers
using CNIN

INTRODUCTION

We choose this CNN model because of the matlab lectures in ai class.

We selected different people’s stickers for the inputimage.
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MATERIALS - FEMALE
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METHODS

%% traning

layers = [image InputLayer ([128 128 3]
convolutionZdLayer (3, 3)
reluLayer
maxPool ing2dLayer ([2 2], 'Stride’, 1)
ful IyConnectedlLayer (2)
softmaxLayer
classificationLayer (}]:

options = traininglptions (" sgdm’, 'MaxEpochs', 40,

‘InitialLearnRate’, 0. 00005 , "Plots’, ‘training—progress’);

RESULTS

Traiing Progress (17-Jur-2011 15-83:13)
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RESULTS
>> sexual acc

>> sexual_training U 8800
.

Trailning on single CPU
Initializing image normalization.

======================= S SEEESESESSEEER

| Epoth | Iteration | Time Elapsed | Mini-batch | Mini-batch | Base Learningl
| | I (seconds) | Loss | Accuracy | Rate |
B e .  —  — —  — ———————— zzzzzzszz=zzszzaa= m=== |
| 1| 1| 1.47 | 3.0613 | 50.78% | 5.00e-05 |
| 17 1 50 | 54.90 | 0.3514 | 85.04% | 5.00e-05 |
| 34 | 100 | 107.38 | 0.0714 | 99.22% | 5.00e-05 |
| 40 | 120 | 128.36 | 0.0404 | 99.22% | 5.00e-05 |

|

* Man in long hair /Woman in short hair
» Highlight filter

*» Make up

* Background Color

* Front face
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I~Hrvwmi
%% Mnist = B #87% F. pptx
% - = CNN #-&22" 3 conv2d_1 , filter=16 | dense 1 ,# ‘£ <=128

Layer (type) Output Shape Param #
com2d 1 (Com2D)  one, 28, 28 200 520
max_pooling2d_1 (MaxPooling? (None, 14, 14, 20) 0

conv2d_2 (Conv2D) (None, 14, 14, 36) 18036
max_pooling2d_2 (MaxPooling?2 (None, 7, 7, 36) 0
dropout_1 (Dropout) (None, 7, 7, 36) 0
flatten_1 (Flatten) (None, 1764) 0

dense_1 (Dense) (None, 256) 451840
dropout_2 (Dropout) (None, 256) 0

dense_2 (Dense) (None, 10) 2570

Total params: 472,966
Trainable params: 472, 966
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file:///C:/Users/j0932/Desktop/自主學習/Mnist手寫辨識實作.pptx

Non-trainable params: 0

None
Train on 48000 samples, validate on 12000 samples
Epoch 1/20

- 89s - loss: 0.3967 - acc: 0.8777 - val_loss: 0.0899 - val_acc: 0.9740
Epoch 2/20

- 87s - loss: 0.1063 - acc: 0.9679 - val_loss: 0.0583 - val_acc: 0.9823
Epoch 3/20

- 86s - loss: 0.0783 - acc: 0.9758 - val_loss: 0.0464 - val_acc: 0.9868
Epoch 4/20

- 84s - loss: 0.0637 - acc: 0.9804 - val_loss: 0.0445 - val_acc: 0. 9868
Epoch 5/20

- 92s - loss: 0.0529 - acc: 0.9835 - val_loss: 0.0353 - val_acc: 0.9890
Epoch 6/20

- 85s - loss: 0.0478 - acc: 0.9852 - val_loss: 0.0395 - val_acc: 0.9890
Epoch 7/20

- 85s - loss: 0.0406 - acc: 0.9875 - val_loss: 0.0367 - val_acc: 0.9905
Epoch 8/20

- 85s - loss: 0.0379 - acc: 0.9882 - val_loss: 0.0314 - val_acc: 0.9915
Epoch 9/20

- 86s - loss: 0.0323 - acc: 0.9901 - val_loss: 0.0313 - val_acc: 0.9913
Epoch 10/20

- 85s - loss: 0.0306 - acc: 0.9898 - val_loss: 0.0316 - val_acc: 0.9904
Epoch 11/20

- 85s - loss: 0.0285 - acc: 0.9908 - val_loss: 0.0340 - val_acc: 0.9905
Epoch 12/20

- 86s - loss: 0.0254 - acc: 0.9919 - val_loss: 0.0275 - val_acc: 0.9914
Epoch 13/20

- 86s - loss: 0.0242 - acc: 0.9921 - val_loss: 0.0296 - val_acc: 0.9908
Epoch 14/20

- 86s - loss: 0.0224 - acc: 0.9929 - val_loss: 0.0286 - val_acc: 0.9916
Epoch 15/20

- 90s - loss: 0.0193 - acc: 0.9938 - val_loss: 0.0270 - val_acc: 0.9923
Epoch 16/20

- 89s - loss: 0.0190 - acc: 0.9938 - val_loss: 0.0297 - val_acc: 0.9918
Epoch 17/20

- 94s - loss: 0.0187 - acc: 0.9935 - val_loss: 0.0302 - val_acc: 0.9918
Epoch 18/20

- 86s - loss: 0.0163 - acc: 0.9946 - val_loss: 0.0306 - val_acc: 0.9913
Epoch 19/20

- 87s - loss: 0.0160 - acc: 0.9945 - val_loss: 0.0308 - val_acc: 0.9913
Epoch 20/20

- 86s - loss: 0.0158 - acc: 0.9945 - val_loss: 0.0272 - val_acc: 0.9918
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Train History
100
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0.98 fest
0.96 1
vy
B 0.94
o |
4
0.92 1
0.90 1
0.88
0.0 25 5.0 15 10.0 125 15.0 175
Epoch
Train History
0404 train
0.35 - st
0.30 1
.. 0251
@
S 0.20
[=)
E
0.15 1
0.10 1
0.05 1
—_—
I}-UG k T T T T T T T T
0.0 25 5.0 15 10.0 125 15.0 175
"OBJ! Epoch

%= X CNN#-23"3 conv2d_1 , filter=20 | dense_l ,#! 3§ ~=256

Layer (type) OQutput Shape Param #
com2d 3 Com2D)  one, 28, 28, 16 416
max_pooling2d_3 (MaxPooling2 (None, 14, 14, 16) 0

conv2d_4 (Conv2D) (None, 14, 14, 36) 14436
max_pooling2d 4 (MaxPooling2 (None, 7, 7, 36) 0
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dropout_3 (Dropout) (None, 7, 7, 36) 0

flatten 2 (Flatten) (None, 1764) 0
dense_3 (Dense) (None, 128) 225920
dropout_4 (Dropout) (None, 128) 0
dense_4 (Dense) (None, 10) 1290

Total params: 242, 062
Trainable params: 242, 062
Non-trainable params: 0

None
Train on 48000 samples, validate on 12000 samples
Epoch 1/20

- 66s - loss: 0.4890 - acc: 0.8479 - val_loss: 0.0961 - val_acc: 0.9722
Epoch 2/20

- 66s - loss: 0.1401 - acc: 0.9585 - val_loss: 0.0631 - val_acc: 0.9808
Epoch 3/20

- 66s - loss: 0.1010 - acc: 0.9695 - val_loss: 0.0500 - val_acc: 0.9841
Epoch 4/20

- 66s - loss: 0.0826 - acc: 0.9751 - val_loss: 0.0453 - val_acc: 0.9859
Epoch 5/20

- 65s - loss: 0.0711 - acc: 0.9784 - val_loss: 0.0390 - val_acc: 0.9876
Epoch 6/20

- 66s - loss: 0.0629 - acc: 0.9810 - val_loss: 0.0386 - val_acc: 0.9885
Epoch 7/20

- 66s - loss: 0.0550 - acc: 0.9836 - val_loss: 0.0425 - val_acc: 0.9872
Epoch 8/20

- 65s - loss: 0.0501 - acc: 0.9844 - val_loss: 0.0337 - val_acc: 0.9899
Epoch 9/20

- 66s - loss: 0.0454 - acc: 0.9860 - val_loss: 0.0335 - val_acc: 0.9900
Epoch 10/20

- 66s - loss: 0.0427 - acc: 0.9867 - val_loss: 0.0336 - val_acc: 0.9903
Epoch 11/20

- 66s - loss: 0.0404 - acc: 0.9879 - val_loss: 0.0315 - val_acc: 0.9906
Epoch 12/20

- 65s - loss: 0.0364 - acc: 0.9883 - val_loss: 0.0301 - val_acc: 0.9912
Epoch 13/20

- 66s - loss: 0.0335 - acc: 0.9901 - val_loss: 0.0281 - val_acc: 0.9917
Epoch 14/20

- 65s - loss: 0.0311 - acc: 0.9907 - val_loss: 0.0280 - val_acc: 0.9921
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Epoch 15/20

137

- 6bs - loss: 0.0295 - acc: 0.9905 - val _loss: 0.0271 - val _acc:
Epoch 16/20
- 66s - loss: 0.0284 - acc: 0.9906 - val _loss: 0.0274 - val _acc:
Epoch 17/20
- 6bs - loss: 0.0254 - acc: 0.9920 - val _loss: 0.0297 - val _acc:
Epoch 18/20
- 6bs - loss: 0.0261 - acc: 0.9917 - val _loss: 0.0271 - val _acc:
Epoch 19/20
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6 [ degree_spondylolisthesis
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{4 Training Progress (20-Jun-2018 10:45:06)

Training Progress (20-Jun-2018 10:45:06)

Results

Validation accuracy: N/A
Training finished: Reached final iteration
Training Time
Start time: 20-Jun-2018 10:45:06
Elapsed time: 3 min 9 sec
g Training Cycle
§ Epoch: 100 of 100
é Iteration: 900 of 900
2 Iterations per epoch- ]
20 F Maximum iterations: 900
20 | Validation
Frequency: N/A
10 - Patience: N/A
10 20 30 40 50 60 70 80 90
0 . L L . L L L Other Information
0 100 200 300 400 500 600 700 800 900 Harduars rssource: Single GPU
Iteration
Learning rate schedule Constant
Learning rate 56-06
sl
sl
. 4 Learn more
§ 3 — — —w - - Valdation
2 Loss.
1k Training (smoothed)
. 10 , 30, 4. _ 50 80 ) | 80 90 Training
0 100 200 300 400 - 500 600 700 800 900 ~ = -® - - Vvalidation
| |
| Epoch | Iteration | Time Elapsed | Mini-batch | Mini-batch | Base Learningl
| | | (seconds) | Loss | Accuracy | Rate
| |
| 1| | | 0.58 1 5.8826 | 51.56% | 5.00e-06 1
| 6 | 50 | 10.16 | 1.6476 | 66.41% | 5.00e-06 |
| 12 1 100 1 20.01 | 0.6327 | 75.00% | 5.00e-06 |
| 17 | 150 | 29.93 | 0.6245 | 78.13% | 5.00e-06 |
| 23 | 200 | 39.86 | 0.4042 | 87.50% | 5.00e-06 |
| 28 | 250 | 49.90 | 0.3536 | 84.38% | 5.00e-06 |
| 34 300 1 60.41 | 0.2654 | 89.06% | 5.00e-06 |
| 39 | 350 | 71.88 | 0.3848 | 89.84% | 5.00e-06 |
| 45 | 400 | 82.43 | 0.1805 | 92.97% | 5.00e-06 1
| 50 1 450 | 92.79 | 0.1919 | 92.19% | 5.00e-06 |
| 56 | 500 1 103.30 | 0.1799 | 92.97% | 5.00e-06 |
| 62 | 550" | 113.88 | 0.1405 | 94.53% | 5.00e-06 |
| 67 | 600 | 124.72 | 0.1433 | 96.88% | 5.00e-06 |
| 73 | 650 | 135.24 | 0.1002 | 97.66% | 5.00e-06 |
| 78 | 700 | 145.95 | 0.1104 | 99.22% | 5.00e-06 |
| 84 | 750 | 157.48 | 0.0682 | 98.44% | 5.00e-06 |
| 89 | 800 1 168.36 | 0.1073 | 98.44% | 5.00e-06 |
| 95 | 850 | 178.94 | 0.0636 | 99.22% | 5.00e-06 |
| 100 | 900 | 189.40 | 0.0617 | 99.22% | 5.00e-06 |
| |
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Tensorflow + Python (—)

import tensorflow as tf
from tensorflow. examples tutorials. mnist import input_data
mnist = input_data.read_data_sets{'MNIST _data', one_hot=True)

1. S|FHAEEEIEER TEMNIST F 55 88 &R F|
A BT o

2. #ik A matplotlib FEE H -

3. MNISTRUEEFIE A E5RE F &2 28%28 pixel,
oy B TEERRFE 0~9 -

Notes:

one hot#F 4 A EREplataEFE A AT, ko —EEB R L5a L0,

AR R A 0, WA ElEEA 1 0,0.0,0,0,0,0,0,0]. —@E K
L@ ey ], AR e B0, 1L 0.0, 0,0,.0,0,0,0]

Tensorflow + Python ()

ERFEE - GTEREER)

E #9155 2 REF Fnormal distribution » HEAEZE B0.1 -
EHZRABEEYIRAE Y - HER01 -

TE Fconv J& layerpadding 57i% #EF “"SAME" -

B da4H S5 AT ARG -

SE #£loss function A K {BAL 8L -

TEFESess DL #4A1L -

al| & B ¥ Model -
ME10FHRIEEZTEEERE -

Mo oo SN oA b
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Tensorflow + Python ()

Wi RE
det cor 1 BCCUrECY{W_ES, W_yE)

gobal predictian
y_pra = sess nnipradiction, feed_dict={xs: v_»s, keep_prob: 1))
carres]_prediction = f.equaltlargmas(y_pra 1), targmeasiy_vs 1))
accuracy = i reduce_maandif caslicorrect_prediction, f fical32])
resull = sess runfaccuracy, feed_dict={es: v_xs, y5 v s, keep_prob: 1))
refurn result

W5 L S T mormad distribution | §8AN % Iy0ul
af waighl (shape):
inital = i inancaled_normaishapa, siodes=0.1)
refurm B variablkedinial)

W W S R T e, Y a0
def bua 10le{ shapa)

il = tf.constant(d. 1, shape=shape)
refurn . Variabkdintal)

Wi Fconv b layer padding 7 75 BE [T " 5AME
ded cordis, W
refurn BLom.com@dis, W, strides=]1, 1, 1, 1], padding="SAME")

def max_poal_2a2(x)
# shride [1, 5_mavement, y_movement, 1]
refurn f.nmmax_paalix, ksea=[1,22 1), stndes={1,22 1], paddng="3AME")

Tensorflow + Python (—)

4 5 P placeholder

x5 = thplaceholder{tifloat32, [None, 784])/255. # 28x28
ys = thplacehalder{tifloat32, [None, 10])

keep_prob = tiplaceholder(tffloat32)

Ll R S e e S B ]
%_image = threshape(xs, [-1, 28, 28, 1])

may_pocling -5 © SfR2* 2 EiE g g R8s FrLL A vy 2
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Tensorflow + Python ()

## convl layer &4+

BL:F 0 nput_slze 32:F5 0 output_size B7 LUE L3 R S 3 2 fer

WW_convl =weight_variable([5,5, 1.22]} # patch 5«5, in size 1, out size 32

b_canvl = bias_variable([32])

h_coml = & nnrelulcanv2d{x_image, W_comv1)+ b_conv1) # output size 28x28x32

h_pooll = max_pool_2x2{h_convi) H output size 14x14x32

1 comv2 layer &4

AT T — R S 2 (il kv

W_convi = wesght_varlable([5,5, 32, 64]) # patch 5x5, in size 32, out size 648 | FHfEHE 4 SR
b_convZ = bias_variable([48])

h_conv2 = £ nn.relulconv2d{h_pooll, W_conv2]+ b_comv2) # output slze 141464
h_pool2 = max_pool_2x2(h_convZ) H output size TaTxEd

##ic layer #2

W _fcl = wesght_variable([7* 764, 1024]) # convz layer output size

b_fc1 = bias_vanable|1024])

h_peal2_flat = frashapeb_peal2, [-1, 77764

_fz1 = i e reduil masmul(h_peal?_flat | W k1) + b _fe1)

h_fc1_drop =t.nn.dropout(h_fo1, keep_prob)#for overfsing S5 ESEE

it I layer #i

AR TS RS FR L0240 BT T ik — RS S L0 TEE 21 £5 M softrast BE T i — Beris G il
Wl mwesght_variable([1024, 100}

b_fc2 = bias_vanable{[10])

prediction = fnn.sofmax(f matmui(h_fol_drop, W _fc2) + b_fc2)

Tensorflow + Python (—)

alll & S 37 Model

fitrain model
#aropout 0.5 FRABRABRERE —f- b L ATHTHR, I LI RUR Y
averfitting

for | in range(501):
batch_ws, batch_ys= mnisttrain.next_batch(100)
sess.run(train_step, feed _dict={xs: batch_xs, ys: batch_ys, keep_prob: 0.5})
#ifi %2 100 ==0:
# printistr(i),”." .compute_accuracy{mnist.test.images,mnist.test.labels))

# save model

saver = titrain.Saver()

save_path = saversave(sess, "ftmp/cnnmode?.ckpt”)
print{"Save to path: ", save_path)
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Tensorflow + Python ()
Hstas

# test model
with tfSession(] as sess:
saver.restore|sess, "ftmp/fcnnmode?.ckpt”)
far i in rangs({10):
Guessiumber[mnist.test.images[0+])
print{"ans:", list{mnist.test.labels[0+i]).index( 1))
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* H I HE— 406226298 i

Pikachu vs Mew

* Training dataset = Test dataset
* Pikachu x115 , Mew x 39

(not Pikachu x14 , not Mew x1)
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*MultilayerPerceptron
*SGD (Stochastic Gradient Descent)

*SMO (Sequential minimal optimization)
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CNNz=x &
layers = [imagelnputlayer(inputSize) maxPooling2dLayer(2,'Stride’,2)
convolution2dLayer(3,8,'Padding','same’) convolution2dLayer(3,32,'Padding’,'same’)
batchNormalizationLayer batchNormalizationLayer
relulayer reluLayer
maxPooling2dLayer(2,'Stride’,2) fullyConnectedLayer(3)
convolution2dLayer(3,16,'Padding’,'same’) softmaxLayer
batchNormalizationLayer classificationLayer];
relulayer
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