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ResNet-34 CNN 81
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e ResidualUnit 22iA 74 24
" main layers:2QEZZE
= skip_layers: 2F 25 EXE0| 1HL} 2 0|2 S ZE HE.



DefaultConv2D = partial(keras.layers.Conv2D, kernel size=3, strides=1,
padding="SAME", use bias=False)

class ResidualUnit(keras.layers.Layer):
def init (self, filters, strides=1, activation="relu", **kwargs):
super(). init (**kwargs)
self.activation = keras.activations.get(activation)
self.main_ layers = [
DefaultConv2D(filters, strides=strides),
keras.layers.BatchNormalization(),
self.activation,
DefaultConv2D(filters),
keras.layers.BatchNormalization() ]
self.skip layers = []
if strides > 1:
self.skip layers = [
DefaultConv2D(filters, kernel size=1, strides=strides),
keras.layers.BatchNormalization() ]



def call(self, inputs):
# main layers
Z = inputs
for layer in self.main layers:
Z = layer(Z)

# skip layers

skip Z = inputs

for layer in self.skip layers:
skip Z = layer(skip Z)

return self.activation(Z + skip Z7)
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e Sequential 22iA &

o TXtRAS SIS S22 FE 7t

model = keras.models.Sequential()
model.add(DefaultConv2D(64, kernel size=7, strides=2,
input shape=[224, 224, 3]))
model.add(keras.layers.BatchNormalization())
model.add(keras.layers.Activation("relu"))
model.add(keras.layers.MaxPool2D(pool size=3, strides=2, padding="SAME"))
prev_filters = 64
for filters in [64] * 3 + [128] * 4 + [256] * 6 + [512] * 3:
strides = 1 if filters == prev filters else 2
model.add(ResidualUnit(filters, strides=strides))
prev_filters = filters
model.add(keras.layers.GlobalAvgPool2D())
model.add(keras.layers.Flatten())
model.add(keras.layers.Dense(10, activation="softmax"))






HH0| keras.applications OA 7| 2X|SE.
» ResNet Z& HE
= |nception-v3, Xception & GoogleNet RE X
» VGGNet ZE& HE
= MobileNet, MobileNetV2 S ZHIY M D&



Oi|A|: ResNet-50 2 &l
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model = keras.applications.resnet50.ResNet50(weights="imagenet")
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images_resized
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images resized

.

tf.image.resize(images, [224, 224])

tf.image.crop and resize(images,
[0, 11,

[china box, flower box],

[224,

2241)

]
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e DE NI} preprocess input () AlS.
= O|O|X[0f| AF2E! 20| 00| M 255 AtO|QI ZIE 7Ty
» O =04, o[0|X|of| ArZEl 20| O0l[A] 1AIO0[2] Zf0[2HH, 2555 &slA| =S 0
OF gt

inputs = keras.applications.resnet50.preprocess input(images resized * 255)



Y proba = model.predict(inputs)
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top K = keras.applications.resnet50.decode predictions(Y proba, top=3)
for image index in range(len(images)):
print("Image #{}".format(image index))
for class_id, name, y proba in top K[image index]:
print(" {} - {:12s} {:.2f}%".format(class_id, name, y proba * 100))
print ()
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 tensorflow datasets 2E2| load() &+ &E5I0{ MEL[O|E Al 22|27

import tensorflow datasets as tfds

dataset, info = tfds.load("tf flowers", as_supervised=True, with info=True)

e tf flowers H|O|E{Al
= 3 MEQHEXSH= |O[E Al
= 571e| £ 22lA: [ 'dandelion', 'daisy', 'tulips',
'sunflowers', 'roses']
n ME 3,670



o EH|AE ME(10%), A5 ME(15%), 22 ME(75%) 2 22|5t7|

test set raw, valid set raw, train set raw = tfds.load(
"tf flowers",
split=["train[:10%]", "train[l10%:25%]", "train[25%:]1"],
as_supervised=True)
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def preprocess(image, label, randomize=False):
if randomize:
cropped image = random crop(image)
cropped_image tf.image.random flip left right(cropped image)
else:
cropped_image central crop(image)
resized image = tf.image.resize(cropped image, [224, 2241])
final image = keras.applications.xception.preprocess input(resized image)
return final image, label

batch size = 32
train set = train set raw.shuffle(1000).repeat()

train set = train set.map(partial(preprocess, randomize=True)).batch(batch size).
prefetch(1l)

valid set = valid set raw.map(preprocess).batch(batch size).prefetch(1l)

test set = test set raw.map(preprocess).batch(batch size).prefetch(1)
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Entry flow

Middle flow

Exit flow

299x299x3 images

|
Conv 32, 3x3,
ReLU

stride=2x2

I
Conv 64, 3x3

ReLU

]
[separableConv 128, 3x3
|

Conv 1x1
stride=2x2

ReLU
SeparableConv 128, 3x3

I
|MaxPooLing 3x3, stride=2x2

+

ReLU
SeparableConv 256, 3x3
I

Conv 1x1
stride=2x2

ReLU
SeparableConv 256, 3x3

I
[MaxPooling 3x3, stride=2x2 |

+

Conv 1x1
stride=2x2

ReLU
SeparableConv 728, 3x3
]

ReLU

SeparableConv 728, 3x3
I
|MaxPooling 3x3, stride=2x2

+

19x19x728 feature maps

19x19x728 feature maps

(e

ReLU

SeparableConv 728, 3x3

ReLU

SeparableConv 728, 3x3

19x19x728 feature maps

Conv

1x1

stride=2x2

ReLU

SeparableConv 728, 3x3

-

19x19x728 feature maps

Repeated 8 times

ReLU

SeparableConv 728, 3x3
I

ReLU
SeparableConv 1024, 3x3

]
|MaxPooling 3x3, stride=2x2 |

+

SeparableConv 1536, 3x3
ReLU

I
SeparableConv 2048,
ReLU

3x3

/e I
| GlobalAveragePooling

2048-dimensional vectors

Optional fully-connected
layer(s)

Logistic regression

<12 £X: Xception: Deep Learning with Depthwise Separable Convolutions

(https://arxiv.org/pdf/1610.02357.pdf)>



https://arxiv.org/pdf/1610.02357.pdf

e NHE S ME2 S FIH 7t

. HABRE

base model = keras.applications.xception.Xception(weights="imagenet",
include top=False)
keras.layers.GlobalAveragePooling2D() (base model.output)
keras.layers.Dense(n _classes, activation="softmax") (avg)
keras.models.Model (inputs=base model.input, outputs=output)

avg =
output =
model =






o MNHNZHEISOIIEXESEEEH
e SH55:1r=0.2
o Hds:AZ MEO| CHet Het=7188% A

# MTBEE Zo| J15A SHeb|
for layer in base model.layers:
layer.trainable = False

¥ HOlY 3 22 AR
optimizer = keras.optimizers.SGD(lr=0.2, momentum=0.9, decay=0.01)

model.compile(loss="sparse categorical crossentropy", optimizer=optimizer,
metrics=["accuracy"])
history = model.fit(train_ set,

steps_per epoch=int(0.75 * dataset size / batch size),
validation data=valid_set,

validation steps=int(0.15 * dataset size / batch size),
epochs=5)






o MMZHE SO IIEX| & oA = LA 23
e SIEEX:1r=0.0.01
o M&:HAS MEN| Cigt Hat=7t94.3% M

# MEBEIE 59| JiEx SZ A
for layer in base model.layers:
layer.trainable = True

# M ZHore = =22 A
optimizer = keras.optimizers.SGD(learning rate=0.01, momentum=0.9,
nesterov=True, decay=0.001)
model.compile(loss="sparse categorical crossentropy", optimizer=optimizer,
metrics=["accuracy"])
history = model.fit(train_ set,
steps per epoch=int(0.75 * dataset size / batch size),
validation data=valid_set,
validation steps=int(0.15 * dataset size / batch size),
epochs=40)
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o UMAEE ZF 220 /AXFH 7SS A= EHES F/61H E.
= PAXIFE £ S UMSS et Ul 7He| wE AL

base model = keras.applications.xception.Xception(weights="imagenet",

include top=False)
avg = keras.layers.GlobalAveragePooling2D( ) (base model.output)

class output = keras.layers.Dense(n _classes, activation="softmax") (avg)
loc_output = keras.layers.Dense(4) (avg)

model = keras.models.Model (inputs=base model.input,
outputs=[class output, loc output])
model.compile(loss=["sparse categorical crossentropy", "mse"],
loss weights=[0.8, 0.2], # O/ =&0| =2} &HFEx ZF
optimizer=optimizer, metrics=["accuracy"])
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o QEAATZICM
= VGG Image Annotation
= |Labellmg
= OpenLabeler
= |mglLab

e AR Tz

= | abelBox
= Supervisely



o AZIREAM(crowdsourcing) Z2HE

® Amazon Mechanical Turk
o Oz B2 9Fo| O|O|X|0fl ZH AR S EI[3t AL

B2 ZFH|X{I0| 2 7

o Lo1— &
m 2 =&: Crowdsourcing in Computer Vision, Adriana Kovashka et al.

[ R T LIS

(https://arxiv.org/abs/1611.02145)
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M Z A (Fully Convolutional Networks, FCN)
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e YOLO(You Only Look Once): 217| =2 ZHH|EX| 7|*H



YOLO



e 201530f| A7HEl = 2016'H YOLOV2, 20183 YOLOV3E 7|5 2FatE.
o MENZY BT MO K-BR HIXE 5HS 018510 4t 20| 2 W3] BtA(anchor box)Z B
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o StoEl HE2 HMAIZISZ HID|QO| HE 7tse Y= WS, Ol O =2 &=

In [1]: from IPython.display import YouTubeVideo
# a talk about IPython at Sage Days at U. Washington, Seattle.
# Video credit: William Stein.
YouTubeVideo( 'MPU2HistivI')

Out[l]:
YOLOv3



https://www.youtube.com/watch?v=MPU2HistivI

YOLO X fAM 2 713 o5

* YoloV3 Implemented in TensorFlow 2.0 (https://github.com/zzh8829/yolov3-tf2)

e SSD: Single Shot MultiBox Detector (https://arxiv.org/abs/1512.02325)

e Faster R-CNN: Towards Real-Time Object Detection with Region Proposal
Networks (https://arxiv.org/abs/1506.01497)



https://github.com/zzh8829/yolov3-tf2
https://arxiv.org/abs/1512.02325
https://arxiv.org/abs/1506.01497
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Fully Convolutional Networks for Semantic Segmentation

o =X https://arxiv.org/pdf/1411.4038.pdf (https://arxiv.org/pdf/1411.4038.pdf)

forward /inference

<<

backward /learning

© 0© 21
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1



https://arxiv.org/pdf/1411.4038.pdf

Learning Deconvolution Network for Semantic Segmentation

e =X]: https://arxiv.org/abs/1505.04366 (https://arxiv.org/abs/1505.04366)

o LCIAUSHEN AIEE
= upsampling = unpooling
= convolution <=> deconvolution

224x224

Unpooling

\_linpooling
\linpooling
‘\unpc:ol-\‘ng
~



https://arxiv.org/abs/1505.04366
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&2 : Visualizing and Understanding Convolutional Networks
(https://arxiv.org/abs/1311.2901)

o =x. o A = = S
g2 & F2 AU A 3, My SO K2 &2 EF0| &dsetE

212 = Jr} 276t T2l IR ME vt &AEHE.


https://arxiv.org/abs/1311.2901
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