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Deep ConvNet for Visual Recognition

2012: AlexNet 2014: VGG 2015: GoogleNet 2016: Res
5 conv. layers 16 conv. layers 22 conv. layers >100 cony. Ia
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ers

[ 11x11 conv, 96, /4, pool/2_| |
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[ 3x3 conv, 384 ]

3x3 conv, 128, pool/2

[ 3x3 conv, 384 |

[ 3x3 conv, 256 ]

| 3x3 conv, 256, pool/2 ]
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| 3x3 conv, 256 |
[ fc, 4096 | l

33 conv, 256 |
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fc, 4096 [ 3x3 conv, 256, pool/2 | I
fc, 1000 [ 3x3 :a;v, 512 ] B EEEm
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| 33 conv, 512 |
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Error. 15.3%) [ 3:3c0+nv_.512 ] ﬂﬁ_ﬂﬁ- :
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Error: 8.5% Error: 7.8% Error: 4.4%
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* VGG Recap
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ConvNet Configuration

A A-LRN B C D E
11 weight | 11 weight | 13 weight | 16 weight | 16 weight | 19 weight
layers layers layers layers layers layers
mnput (224 x 224 RGB 1mage)
conv3-64 conv3-64 conv3-64 conv3-64 conv3-64 conv3-64

LRN conv3-64 conv3-64 conv3-64 conv3-64

maxpool
conv3-128 | conv3-128 | conv3-128 | conv3-128 | conv3-128 | conv3-128
conv3-128 | conv3-128 | conv3-128 | conv3-128

maxpool
conv3-256 | conv3-256 | conv3-256 | conv3-256 | conv3-256 | conv3-256
conv3-256 | conv3-256 | conv3-256 | conv3-256 | conv3-256 | conv3-256
convl-256 | conv3-256 | conv3-256
conv3-256

maxpool
conv3-512 | conv3-512 | conv3-512 | conv3-512 | conv3-512 | conv3-512
conv3-512 | conv3-512 | conv3-512 | conv3-512 | conv3-512 | conv3-512
convl-512 | conv3-512 | conv3-512
conv3-512

maxpool
conv3-512 | conv3-512 | conv3-512 | conv3-512 | conv3-512 | conv3-512
conv3-512 | conv3-512 | conv3-512 | conv3-512 | conv3-512 | conv3-512
convl-512 | conv3-512 | conv3-512
conv3-512

maxpool

FC-4096

FC-4096

FC-1000

soft-max

class VGG16(nn.Module)
class VGG19(nn.Module)

FRALSZEN 7

100% JZ 1
ResNet/E 4 #31?
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* And more in torchvision.models

I pytorch / vision © Watch~ 134 WStar 3032  YFork 1473

<> Code Issues 76 Pull requests 47 Projects 0 Wiki Insights
Branch: master v | Vvision / torchvision / models / Create new file =~ Upload files = Find file = History
ﬂ fmassa Fix lint (#837) Latest commit 2686e1a 3 days ago
E _init_.py Add MobileNet V2 (#818) 11 days ago
£ alexnet.py Changing to AdaptiveAvgPool2d on Alexnet (#746) 2 months ago
| densenet.py remove duplicate code from densenet (#827) 7 days ago
£l googlenet.py Fix lint (#837) 3 days ago
[ inception.py make auxiliary heads in pretrained models optional (#828) 4 days ago
£ mobilenet.py Making references/classification/train.py and references/classificati... 6 days ago

=, M2 S

?%E’H:%%/E\l IX—XJ é% [ resnet.py Fix lint (#837) 3 days ago
[E) squeezenet.py Changing to AdaptiveAvgPool2d on SqueezeNet and ResNet (#643) 5 months ago
= vgg.py Changing to AdaptiveAvgPool2d on VGG (#747) 2 months ago

B 22 SIZEN R 28 A PN AR R https://eithub.com/Cadene/pretrained-models.pytorch
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Visdom
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* pip install visdom
e conda install -c conda-forge visdom

'@3 3

e python -m visdom.server




TensorBoard

TensorBoard S s e ol e TensorBoard T\EGOOgle/Et EE? B
s s QU e e oo o TensorFlow ! Y — A 4040 T E,,
B e - BATIO R Tensorflow L ia 17
i —— - IEAFRTERE. SRR E

Smoothing cross entropy

— ] ] B AR JE%“ Uxﬁl)ll Zk s H
g M B E 1 S
| * PyTorchi@ i tensorboardX 1 A

5.000e-3
Runs -5.000e-3 l;' ~
0.000  300.0 6000 9000 o § /IX:%
Write a regex to filter runs a
Ld run to download w GSV JSON
v trai H H
. O tram Name Smoothed Value Step Time Relative ¢ pl p I n Sta | | te n O rfl OW
O eval eval 0.02591 002550 170.0 Mon Sep 12, 15:40:41 8s 1 . .
e L @ tain 002851 0.03362 166.0 Mon Sep 12, 15:40:40 7s ) L] p | p | n Sta I I te n S O r b Oa r'd X

ftmp/mnist-logs

e .

* tensorboard —logdir="./logs”
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] utkuozbulak / pytorch-cnn-visualizations © Watch~ 49 ke Unstar | 1973 | ¥Fork 419

Convolutional Neural Network Visualizations

Note: | removed cv2 dependencies and moved the repository towards PIL. A few things might be broken (although | tested
all methods), | would appreciate if you could create an issue if something does not work.

Implemented Techniques

This repo contains following CNN visualization techniques implemented in Pytorch:

e Gradient visualization with vanilla backpropagation

e Gradient visualization with guided backpropagation [1]
e Gradient visualization with saliency maps [4]

e Gradient-weighted [3] class activation mapping [2]

e Guided, gradient-weighted class activation mapping [3]
e Smooth grad [8]

¢ CNN filter visualization [9]

* Inverted image representations [5] https://distill.pub/2017/feature-visualization/
e Deep dream [10]

« Class specific image generation [4] http://cs231n.github.io/understanding-cnn/



http://cs231n.github.io/understanding-cnn/
https://distill.pub/2017/feature-visualization/

Deep Dream




Our vision was that Big Data

would change the way machine

learning works. Data drives
learning.
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fFImageNet Il 25
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fFImageNet
Object Detection I

(Fast R-CNN)

CNN

th L1 los |

Propgsal L Bounding box
classifier oftma

regressors

Rol pooling

External proposal -
algorithm —
e.g. selective search

Image Captioning: CNN + RNN

“straw” “hat” END

ConvNet
(applied to entire

START “straw” “hat”
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https://docs.fast.ai/

core

core

'

torch core

'

metrics

layers

data_block

training

callback

'

basic_train

'

'

callbacks

basic_data

'

train

fastai

ﬁ
applications
tabular text vision
collab models transform transform image
data models data transform
learn data models
learn




1cycle policy

* To cycle the learning rate between lower bound and upper bound
during complete run

* Cycle is number of iterations where we go from lower bound learning
rate to higher bound and back to lower bound

0.010 -

0.008 -

0.006 -

0.004 1

l2arming rate

0.002 -

0.000 -

0 50 100 150 200 250 300 350 400
terations https://sgugger.github.io/the-1cycle-policy.html



https://sgugger.github.io/the-1cycle-policy.html
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* Region Proposals

o s H AT e A H Am Y X 3k
o« AT R/ figeazt [X 5
o ANEEIAEAT— HFR

ONTS m) ERTETEN m) »

A AN R HAAR. LBP. HOG SVM. cascade
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Outputs  Outputs Control Time
Method Approach Segnql)ents Sct(}))re #proposals  (sec.)
Bing [18] Window scoring v v 0.2
cpMC [19] Grouping v v 250
EdgeBoxes [20] Window scoring v v 0.3
Endres [21] Grouping v v v 100
Geodesic [22] Grouping v 1
MCG [23] Grouping v v 30
Objectness [24] Window scoring v v 3
Rahtu [25] Window scoring v v 3
RandomizedPrim’s [26] Grouping v v 1
Rantalankila [27] Grouping v 10
Rigor [28] Grouping v 10
SelectiveSearch [29] Grouping v v 10




R-CNN
(Regions with Convolutional Neural Network Features)

] warped region

aeroplane? no.

erson? ves.
p ¥

tvmonitor? no.

1. Input 2. Extract region 3. Compute 4. Classity
Image proposals (~2k) CNN features regions



Test time per
image

Speed-up
mAP (VOC 2007)

Two Stage Detector

proposals

g f resocdiorldp sl
R-CNN
50 seconds
1X
66.0%

Faster classifier &

box regressor

R-CNN
y 4

proposed
regions /

( —————————
W A RPN

e.g : selective | External region e \>~< v
search ! proposals method _ - .
Fast R-CNN Faster R-CNN
2 seconds 0.2 seconds
25X% 250x
©66.9% 66.9%



One Stage Detector

448

YOLO

112 Car
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3 ol -
448 3 28 aﬁ N
3 145 7R 7 7
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L] 1 7 7 7
3 192 256 512 1024 1024 1024 4096 30
Conv. Layer Conv. Layer Conv. Layers Conv. Layers Conv. Layers Conv. Layers Conn. Layer  Conn. Layer I_[).’I]Eizg
7x7x64-5-2 3x3x192 1x1x128 1x1x256 1x1x512 3x3x1024 = i >
x4 X2
Maxpool Layer  Maxpool Layer  3x3x256 3x3x512 3x3x1024 3x3x1024 Final detections
2x2-s2 2x2-s-2 1x1x256 1x1x512 3x3x1024
3x3x512 3x3x1024 3x3x1024-5-2
Maxpool Layer  Maxpool Layer
2x2-s-2 2x2-s-2

Extra Convolutional Feature Maps
VGG16 : A

R I Classifier : Conv: 3x3x(3x(Classes+4))

\ \ Classifier : Conv: 3x3x(6x(Classes+4))

- —— o ——— ———= K\
38 19

SSD 300

image
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0011 \ 19 - 5




MTCNN

' '
' '
' '
' '
' '
' '
' '
' '
' '
' 0
' '
' =S -
' Test image Image pyramid Stage 1 Stage 2 Stage 3 '
'
~-----------------------------------------------------------------------------------------------------:
P-Net R-Net
________________________________ .
| Conv:3x3  Cony:3x3  Conv: 3x3 face | r Conv: 3x3  Conv: 3x3 Cony: 2x2  fully
MP: 2x2 dassiBiaation | | MP: 3x3 Mp 3x3 PR P U face classification |
| ‘ 1x1x2 |
| =5 boundil}g box | | = @ [:DH H boundipg box
regression | regression '
| L— Ix1x4 | :
IPUISZE 5x5x10 3x3x16 IxIx32\ gy Faciallandmark | | INPULSIZE y1y11x08  4xdx48 3x3x64 128 \[] Facial landmark |
| 12x12x3 localization 24x24x3 localization
Lo X0 . w
- _ONet __
Conv: 3x3 Conv: 3x3 Conv: 3x3 Conv: 2x2  fully N ) ) I
MP: 3x3 MP: 3x3 MP: 2x2 connect (|| face classification
’ 2

= @ = H || bounding box regression

MUt SIZE 5 3x03x32 10x10x64 4x4x64  3x3x128 256 \ L Facial landmark localization
48x48x3 10 R



(a) Examples of l'CSlﬂtS on FDDB

(b) Examples of results on WIDER FACE
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IINMS, Non-Maximum Suppression
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libraries

I aleju / imgaug ©Watchv 185  FUnstar 5577 ¥ Fork 1154

mdbloice / Augmentor ® Watch~ | 109 W Unstar = 3,038 YFrork 567
Ll albu / albumentations ® Watch~ 66 W Unstar = 2,229 YFrork 276
LI NVIDIA / DALI @ Watch~ 64  WuUnstar | 1225 | YFork 149

N

Augmentor

Loader
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labelme

00
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Label List

A\

__ignore__
bottle
o labelme e
22 bus-2
car
e chair
el o person-1
* person-2
[xXo} Polygon Labels
Next image 7] pérsonsl
t 7| nargon-2
son-3
Prev Image r ir
‘person-3 ‘ son-4
_ Cancel i
_ignore__
bottle File List
bus-1 Jotated/2011_000003.jpg
Create bus-2 Jotated/2011_000006.jpg
Polygons car Jotated/2011_000025.jpg
chair
E person-1
Edit person-2
Polygons. person-3
Y e
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EEessws.s ]

| Open Menu | Filter: [carfattr/model="mazda’] |Reset | © |\ c Frame 0

Fill Opacity: Black Stroke: ¢ Color by: Instance Group Label ©

https://github.com/mingx9527/Data Label Tools

|  CreateShape
| Merge Shapes |
e Craun Shones
Ground-non-drivabl ¥
Annotation v
Box v
Poly Shape Size: 0-100



https://github.com/mingx9527/Data_Label_Tools

Final Project
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* https://github.com/kjw0612/awesome-deep-vision



https://github.com/kjw0612/awesome-deep-vision
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