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(a) Siberian husky (b) Eskimo dog
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bicycle = flower SIEN bird book chair road cat body boat
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A group of young people Two hockey players are fighting A little girl in a pink hat is
playing a game of frisbee. over the puck. blowing bubbles.

A refrigerator filled with lots of
food and drinks.

A herd of elephants walking A close up of a cat laying A red motorcycle parked on the A yellow school bus parked in
across a dry grass field. on a couch. side of the road. a parking lot.
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Kumar et al, TPAMI, 2011
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Anger 0.02838
Contempt 001186

Disgust  0.00047

Fear 0.09209
Happiness 0.00659
Neutral 011634
Sadness  0.00001
Surprise  0.74426

“positive” “neutral” “negative”
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Hand-crafted ASi mpleo T

Feature Extractor Classifier
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K-means Sparse

SIFT HoG Pooling Classifier gud

Coding

fixed unsupervised supervised
Low-level Mid-level
Features




Deep learning

We NEED TOGO -

£

"
\ ;
X
\

- " DEEPER

troll-face.ru




Deep learning=Learning
representations/features

I End-to-end learning / Feature learning / Deep learning
[BEYO] BegdL dzO8 65z yOj d&3" 2 C &ZOMMdW d<¢ Olstste

Trainable Trainable
Feature Extractor Classifier

Low-level Mid-level High-level Trainable
feature feature feature classifier
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VAN

| Input
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|  Output Of Convolution
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Ponce ¢Computer vision: models, learning and infer
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[Hubel & Wiesel 1962], Cognitron & Neocognitron [Fukushima 1974-1982]
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[LeCun et al. 89], [LeCun et al. 98]
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[Krizhevsky, Sutskever, Hinton 2012]
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I Inception (v1-3)
I ResNet
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http://cs.unc.edu/~wliu/papers/GoogLeNet.E)df
I VGGNet (16, 19)

I Wide ResNet
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256-d Filter
concatenation
[ 11,64 Y —
l relu
[ 3x3, 64 | 3x3 convolutions 5x5 convolutions 1x1 convolutions
y relu 1x1 convolutions . $ §
[ 1x1, 256

1x1 convolutions
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Previous layer
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Conv-128

Conv-128

Conv-256
Conv-256

Conv-512
Conv-512
Conv-512

Conv-512
Conv-512
Conv-512

fc-4096
fc-4096
fc-1000

Softmax
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YOLO (You only look PVANet SSD: Single shot multibox
once)+Darknet detector

1.279s, 200 object
5.93 s. proposals
handbag: 29%, person: (‘cow',
75%, person: 84%, cow: 0.99929786)('person’,
87% 0.99882239)('person’,
0.98628533)

6.330s, 200 object proposals
cow: 1.00, person: 1.00,
person: 1.00
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) . ) . Learning Process of Transfer Learning
Learning Process of Traditional Machine Learning

Different Tasks Source Tasks Target Task

(a) Traditional Machine Learning (b) Transfer Learning
[ 5t5B kY ndedfne-tuning)
I T
Pretrained
I T
input input

Pretrained Model New Model  ; :
retrained Mode! ew Mode Indlco
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A Intel (Perceptual Computing)/ItSeez @

(OpenCV) L]
A Microsoft (CNTK) =
A Google (TensorFlow)
A Yandex1 O dzjDataFactory »
R dzfis tc z d3] dzls cL" ¢ { tetsc tcOdzd3l
Tensorflow Python, C++
Keras Python
Theano Python
Caffe C++, Python, Matlab
Torch/PyTorch Lua, C, Python (PyTorch)
Caffe2 Python, C++
CNTK Python, C++, C#, Java
Misc (deeplearning.net/software _links/)




def get_cnn(n_classes):

https://github.com/beamandrew/deep_learning_works/blob/master/n



TensorFlow Editor

Y Demo i Save =- Generate code u Projects

~

Data Sets

Image CSV

Feature CSV

Convolutional

Convolutional 1D
Convolutional 2D
Convolutional 2D Transpose

Pooling
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MobileNet v1

Depthwise convolution Type / Stride Filter Shape Input Size
Conv /s2 3 X3 x3x32 224 x 224 x 3
3x3 Conv 3x3 Depthwise Conv Conv dw / sl 3 X 3x32dw 112 x 112 x 32
T I Conv /sl 1x1x32x64 112 x 112 x 32
BN BN Conv dw / s2 3 x 3 x 64dw 112 x 112 x 64
| | Conv / sl 1x1x64x 128 56 x 56 x 64
ReLU ReLU Conv dw /sl 3 x 3 x 128 dw 56 x 56 x 128
I Conv / sl 1x1x128 x 128 56 X 56 x 128
1x1 Conv
| Conv dw / s2 3 X 3x 128 dw 56 X 56 x 128
BN Conv / sl 1x1x128 x 256 28 x 28 x 128
[ Conv dw / sl 3 X 3 X 256 dw 28 x 28 x 256
RelLU Conv /sl 1 x 1 x 256 x 256 28 x 28 x 256
Conv dw / s2 3 X 3 X 256 dw 28 x 28 x 256
Conv /sl 1 x1x256 x 512 14 x 14 x 256
1 28Mdzts § 2 . Convdw /sl | 3x3x512dw 14 x 14 x 512
il J'(QISW |SleSfI’]|SJ |mﬂgemagq Conv /sl 1x1x512 x 512 14 x 14 x 512
TOp-5)Z 12.81% Conv dw / s2 3 x3x512dw 14 x 14 x 512
» ) Conv / sl 1x1x512x1024 | 7x7x 512
[42MYf Ot O3 Istets ® Convdw/s2 | 3x 3 x 1024 dw 7x 7 x 1024
Conv / sl 1x1x1024 x1024 | 7 x 7 x 1024
Avg Pool / sl Pool 7 x 7 7 X Tx 1024
https://arxiv.org/abs/1704.04861 FC /sl 1024 x 1000 1x1x1024
Softmax / sl Classifier 1 x 1 x 1000




Bottleneck residual block

| Add

T

| conv 1x1, Linsar

1

Dwine 3Ax3, Reluf

!

Coare 1x1, Relub

comy 1x1, Linear

f

Dwise 3x3,
stride=2, Relub

!

Corw 1x1, Relud

{’_ N mT:n.:t_ _:- / f-__ inpu L-___._-_::'

Str -du:_'_ |J-|I.'ll:.k Stride=2 block

Input | Operator |
hxwxk 1x1 conv2d, ReLU6 | h x w X (tk)
h x w x tk | 3x3 dwises=s, ReLU6 | 7 X 7 X (tk)
X 7 Xtk linear 1x1 conv2d % X = Xk

MobileNet v2

SOYHOWY MistesC Osthd fisgOc
mdzsw , Colsste” 2ntf@slo Ist
Input | Operator |t | ¢ |n|s
2242 x 3 conv2d - 32 |12
1122 x 32 | bottleneck | 1 16 |11
1122 x 16 | bottleneck | 6 | 24 | 2 |2
562 x 24 | bottleneck | 6| 32 | 3 |2
282 x 32 | bottleneck | 6| 64 | 4 |2
282 x 64 | bottleneck | 6| 96 | 3 |1
142 x 96 | bottleneck |6 | 160 | 3 | 2
72 x 160 | bottleneck | 6 | 320 |1 |1
72%x320 | conv2d 1x1 | - | 1280 | 1 | 1
72 x 1280 | avgpool 7x7 | - - 1] -
1x1xk | conv2d 1x1 | - k -

( Mte70.699H dzMobileNet v1)

i 6.9MY§ OtcO&Rj IsStcts o

http://arxiv.org/abs/1801.04381

I ImageNet Top-1 Is 5 y dzts fifds7%o
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faster_rcnn_inception_resnet v2 atrous_oid
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faster_rcnn_inception_resnet v2 atrous_oid
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Building:[171] Tree:[118]
Car:[34] House:[25]
Sculpture:[22] Tower:[22]
Boat:[16] Fountain:[10]
Picture frame:[9] Plant:[9]
Castle:[8] Squirrel:[5]
Flower:[4] Dinosaur:[4]
Bench:[4] Train:[4]
Palm tree:[3] Cannon:[3]
Christmas tree:[3] Book:[3]

Horse:[2]

Office:[2]
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