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il ie Keras * 1 VGG16 4] % # - S (3 BEMRA) A B
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FEANMEEREE > AERT S Python ¥2 MATLAB k43 T4 % 2 4258
PRSI PRETA KK R ;J"éﬁﬁf,ﬁ% . ;ﬁ—v) EY

b

BL B E R OREF D B (S S o

e~ ERAELSI

TR SRR LR G e (%) 0 T LR A R RFID R A u] 0 AR 4 4
’4}5 ~ g*{‘a ~ ]1] ,Lﬁ«f» ‘f ’ 4\.t }";“’—"T_Z,". ’ \;ﬁjﬂ\)ﬁ Wﬁpl"ﬁgf’fr? s A I##{trﬁ iri' >
Brgfds ¥ 5 o A4 ko LK

?sbﬁ?ﬁc‘ﬁ.’l‘ﬁﬂﬁgxﬁgl%% ’Sﬁﬂbﬁghf" ?IEJ_’

FRAREDMRFEFR R =§ :r’{Iﬂafﬁ“}iﬁ‘ﬁ@Aﬁi@ﬂﬁ?ﬂm’L%“o

I~ Br1EEP:
VGG #? (5 R

VGG (Visual Geometry Group) £ d %2« &
* 5 [

AL ot gk ) i) - VGG )
Bl s 2 (Image Classification) o B s 4 » L= F5R B ¥ FH>070- B ﬁ Wbt

A ATy R T R (R R o e BRI AP 0 P BRI
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Wend oy CNNeoc L a 84 Afh - AR * (] hEFALEL | ehH & T

- A& A * 2 e enF A % > )4 Multiple Scale training % - @ VG

Gi1E q—\ﬁz-l;ﬁ l]}
LR Ao ds o B B LED B AE TR o

ntroduction

w_.

Improve Accuracy

Smaller Conv
Smaller Stride

Revised Train & Test -> Multipke scales
<Fl->VGG#HE*F

VGGNet &_t { fmervp B F 57 T AlexNete AlexNet $ * 7*7 éh¥ ## & > @ VGGNet
Rl#-fi ~ 0 Conv 46 4% = fir] 599 3%3 X £ & @ 2B Receptive field 2% (FHEH ) 2

r
b g S ol R R T U B LR ARR > B B R AV RT R D Sdieo
Pae ZFRH S EFAH CRRAFR ML I EREfoRET VP A rTiEe iR
R o 7% _VGGNet & #5 7 > 22 AlexNet 2§ = % e w2 F]H 40 1 L % rEilh -
FEA B S o b 4 F ) S AlexNet 73 1 27

p:_r'°

Small convolution filters

> U

- More Receptive field i

two 3 X 3 layer = 5 X 5 layer 5

three 3 X 3 layer =7 X 7 layer
- More Non-linearity

- Less parameter 1 3x3 conw. layer

2" 3x3 conw. layer

B> ROl B A R
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& VGG ® 2*2 dipooling ¥ jEH { 5 enF & > Ft 4p i AlexNet 3*3 pooling >
VGG =z * { -] chpooling » I 7 € overlap °

2 X 2 pooling

Alex Net -> Pooling layer = 3 X 3 and Stride = 2 (Max pooling)

VGG -> Pooling layer = 2 X 2 and Stride = 2 (Max pooling)
- Smaller pooling layer get more information

Single depth slice

] 2| 4
max pool with 2x2 filters

]?7 7. 8 and stride 2 6 . 8

X

<R=Z> #o] i K g

VGG ¢ % training ™ % testing FAL+ F - £ 7 - R FJL o training 84 F & *
Multiple scale training o &=+ =t " RPF - jE¥ - B 7] 2t Fede Y B T _%T‘ﬁ%;:f._ 7R i Hec
FooXMERT R AAF 0] o BREEIA G Y F B crop & FAFR] 0 BT resize # -
B T A B ghcrop AP IERIZF v L 2T L TEY o £ T ks i
TERESE o

Multiple Scale training / Multiple Crop
Testing

Training Testing
224 X 224
1 2
— scale jittering rescale
512X512  —p —_—

— — - — A

- = -

224 X224 250 X 250 280 X 280

256 X 256

Random training size [ 256, 512 ]

CHIE > 0 RIE TR AL
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VGG & % 100 §5EH #2050 » £ A4S 1000 /6 o gl e & S0 % fak= %7 o
F R 2B 1000480 7 0 K-Input B AF K A B P B8 4 o 45 Transfer
Learning - VGG 4 & %% 4 » & 5 VGGI6(13 B X% 2 3 B 2:d4k) & VGG19(16
ERAEE 3B 2EEA)-

Il
Convolution2D>»
frozen

MaxPooling2D

Conv block 2:
Convolution2D
frozen

Convolution2D
Convolution2D

Convolution2D

Conv block 3:
frozen

MaxPooling2D

Convolution2D

Vo

Convolution2D

Convolution2D>
.

e fn-me
Convolution2>» Conv block 5

Conv block 4:
frozen

maxpoolg maxpool | maxpool i maxpool

i maxpool | depth=256 depth=512  depth=512 size=4096
-H“"m We fine.tune depth=64 depth=128 3x3conv 3x3 conv 3x3 conv EC1
our own 3x3conv  3x3conv  conv3_1  conv4_1 conv5_1 FC2
e fully-connected convl_1 conv2_1  conv3_2 conv4_2 conv5_2 size=1000
classifier convl_2 conv2_2  conv3_3 conv4_3 convs_3 softmax
conv3_4 conv4_4 conv5_4

<:MI> VGGI6 B <+ Fl7> VGGL9 & Hl

TR A R B S e AR o o B L LRk B AP
FAR AU B RIS TR B o Rk a T vio BRI ST -

Inception-v4
80 4
Inception-v3 o ResNet-152
ResNet-50 i VGG-16 VGG-19
751 ResNet-101
. ResNet-34
£ 701 ResNet-18
>
2 © GoogleNet
§ ENet
8 65 4
'é © Bn-NIN
" 604 5M 35M 65M 95M 125M 155M
BN-AlexNet
55 AlexNet
50
0 5 10 15 20 25 30 35 40

Operations [G-Ops]

<HlS > E BT AR A
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> HWHEMANE

1~ Python :

i & BB %t Anaconda Spyder °

PIRLERY VGGI6 (13 B4 4K 2 3 B2l k) T4 L 84 > 474 Sl ¥
categorical _crossentropy (4 #f 2 & “F SizViF ¥ 30§ 2 SE R AE) B Silicié * S
& T *%;% (Stochastic Gradient Descent, SGD) | * il > EZHFZF T ™ >
FPHBFfR

 ~ VGG16 #dp £ 5 model=VGG16 (weights = 'imagenet’, include_top = True)
l.  include top: &% ¢ 3 Top3 k& T %= >tk 4 (fully-connected layers) °

® include top=False : & f]* VGG16 HP~Frffc > 146 e il > ¥R E

Aoyt P2 A RERS VGGI6 & L& sy »a <
® Topiph B Rlkiis >t d - KTE Tope
Il. weights : & * i€ » & 3 f&

® imagenet : T * ImageNet ch3f L3R4 > K 100 F B & 0 &)
%7 1000 g% ehp ¥ £ > bldod P v 21 £ K -

® None : #4248 o

base model = VGG16(weights="imagenet', include top=False)

base_model.output
layers.GlobalAveragePooling2D( ) (x)
layers.Dense(256, activation='relu')(x)
layers.Dense(64, activation='relu')(x)
layers.Dense(2, activation='sigmoid')(x)

nputs/outputs

Model (inputs=base _model.input, outputs=x)

- JT & rﬁ
~ layer in base_model.layers:
layer.trainable = False

model .compile(optimizer="adam', loss='binary crossentropy')

RN F R L2

18



PRFAHIFEFERTHE S A
VR A A OVer—Flttlng rﬂ']‘i‘ﬂf g 5

Layer (type)  Output Shape Param #
input_2 (InputLayer) [(None, None, None, 3)]
blockl_convl (Conv2 (None, None, None, 64)
blockl_conv2 (Conv2D)  (None, None, Nome, 64) 36928

blockl_pool (MaxPooling2D)  (None, None, None, 64) ]

Blockziconvl (Conv2l (None, None, None, 128) 73856

block2_conv2 (Conv2D)  (None, None, None, 128) 147584
block2_pool (MaxPooling2D) (Nome, Nome, Nome, 128) ©
block3_convl (Conv2D)  (None, None, None, 256) 295168
block3_conv2 (Conv2D)  (None, None, None, 256) 500080
block3_conv3 (Conv2D)  (None, None, None, 256) 590080
block3_pool (MaxPooling2D) (None, None, None, 256) @
block4_convi (Conv2D)  (Nonme, None, None, 512) 1180160
block4_conv2 (Conv2D)  (None, None, Nome, 512) 2359808
blockd_conv3 (Conv2D)  (None, None, None, 512) 2350808
block4_pool (MaxPooling2D) None, None, 512) ©
block5_convl (Conv2D)  (None, Nonme, None, 512) 2350888
block5_conv2 (Conv2D)  (None, None, None, 512) 2350808
block5_conv3 (Conv2D)  (None, Nonme, Nome, 512) 2359808
block5_pool (MaxPooling2D)  (None, None, None, 512) @

global average pooling2d 1 ( (None, 512) o
dense 3 (Dense)  (None, 256) 131328
dense_4 (D 6 16448

dense_5 (D 130

Total params: 14,862,594
Trainable params: 147,906
Non-trainable params: 14,714,688

<B4 > A &4 ﬁ»;-*:lff#%]

r*@g Zo ) S azmuagaﬁg%

W
Uﬁi

R RS FEEH

flle dir = r'C:/Users/500/Desktop/Img/train/1/"

img_name os.listdir(file_dir):
img_path = file dir + img_name
img = cv2.imread(img_path)

rotated 90 = rotate(img, 90)

cv2.imwrite(file_dir + img_name[@:-4] + '_r99.png’', rotated_90)
rotated_180 = rotate(img, 180)

cv2.imwrite(file_dir + img_name[0@:-4] + ' _rl80.png', rotated_180)

fllpped img = flip(img)
cv2.imwrite(file_dir +img_name[@:-4] + ' fli.png', flipped_img)

img_gauss = addGaussianNoise(img, 0.3)
cv2.imwrite(file_dir + img_name[@:-4] + '_noise.png’',img_gauss)

img_darker = darker(img)

cv2.imwrite(file_dir + img_name[@:-4] + ' darker.png', img_darker)
img_brighter = brighter(img)

cv2.imwrite(file_dir + img_name[@:-4] + ' brighter.png’', img_brighter)

blur = cv2.GaussianBlur(img, (7, 7), 1.5)

cv2.imwrite(file_dir + img_name[0:-4] + ' blur.png’,blur)

<B®l--> Python F#L 43 42 5% 5
19
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MATLAB :

BT - BFREH L

*“ﬁ‘ﬁ’i?“—%W@%%”—%—%ﬁﬁ%»ﬁ¥%ﬁ—%%”ﬁﬁi
Rts o ST IR B H B u#-% B RGB M 4k 50 L I P & B %
EE L i%ﬁ@@mkr’?@% R S s i

Hoe FIZ s PR PR E 5 26 > R4 d if BB P i@ %0 0 5c 255 &

L
Heg Lo d > md W ERBIT S 5 aipF s 0 hid s vy g @y
4E—’|§]/€1"'§r’ml—# gé_;élﬁ';‘!:,o
Bisr* ma g N N MR PT ILEFT - PPN -
clear
w=1
x=2
y=3
z=4
for 1 =1:24,

filename=[num2str(i), "' .jpg"]
filenamel=[num2str{i), '-1"]
filename2=[num2str{i), " -2"]
filename3=[num2str{i), '-3"]
filenamed=[num2str{i), " -4"]
m=imread(filename);
f=fspecial("average",20);%20 %EH#f
ff=imfilter(m,f);

ml=imrotate(ff,90, 'nearest'); %5iFE

ld=m

for 1 =1:3,1d(:,:,1)=1d(:,:,1)+5@;end %I0=
1d=1d+1

m2=imrotate(ld, 30, 'nearest'); %iEE
m2(m2==0)=255

11l=m+1

m3=imrotate(1l,-60, 'nearest'); %ifEE
m3{m3==08)=255

for 1 =1:3,m3(:,:,i)=m3(:,:,1)-58;end
bw=rgb2gray(m)+1

mAd=imrotate(bw,-120, 'nearest'); %5EE
md{md==0)=255
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i BEep:

I.  STEAM # % & ¥ % : https://steam.oxxostudio.tw/

Il.  Teachable Machine : https:/teachablemachine.withgoogle.com/

I1l.  Prajna Bhandary - Mask Classifier : https://github.com/prajnasb/observations/

IV. Piotr Migdat - Learning Deep Learning with Keras :
https://p.migdal.pl/2017/04/30/teaching-deep-learning.html

V. Ryan Shrott - Deep Learning Specialization by Andrew Ng — 21 Lessons Learned :
https://towardsdatascience.com/deep-learning-specialization-by-andrew-ng-21-lessons-
learned-15ffaaef627¢
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