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1- Representation

2- Deep Learning

3- Convolutional Neural Networks (CNN)

4- ImageNet Large Scale Visual Recognition Challenge (ILSVRC)
5- Face Recognition
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12- Yann Lecun

13- Convolution

14- Pooling

15- Multi-Layer Perceptron (MLP)
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7- Feedforward

8- Hubel and Wiesel
9- Receptive Field
10- Bias

11- Fully Connected
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16- Parameter Sharing
17- Sparse Connectivity
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20- Stride
21- Padding

18- Activation Map
19- Activation Map
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Single depth slice
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23- Batch Normalization

22- Overfitting
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24- Error Back-Propagation
25- Mean Square Error (MSE)
26- Cross Entropy
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29- Sub-Sampling
30- Feature Map

27- Gradient Descent
28- LeNet
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32- Euclidian RBF
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31- Boosted
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[16x16] LeNet-1
LeNet-4

LeNet-4 / Local
LeNet-4 / K-NN
LeNet-5

[dist] LeNet-5

[dist] Boosted LeNet-4
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33- Modified NIST (MNIST)
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34- Drop Out
35- Aliasing
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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
mput (224 x 224 RGB image)

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
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36- GoogleNet
37- ResNet

38- Universal Function Approximator
39- Global Average Pooling
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40- Single Scale
41- Multi Scale
42- Single Crop
43- Multi Crop
44- Dense Evaluation
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Filter
concatenation

i

1x1 i 3x3 5x5 3x3 max pooling
Previous layer
[YF] co U595 (sslomo arls Sabyids Ui
Filter
concatenation
3x3 i 5x5 i 1x1
1x1 i [} [} [}
Qaﬁms 1x1 convolutions 3x3 max pooling
b
Previous layer
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Filter Concat

Filter Concat

3
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i i i
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Filter concat
3x3 Conv
20 stride 2 V.
3x3 Conv (320 ste 2N
(192 stride 2 V) t
7x1 Conv
3x3 MaxPool (320)
(stride 2 V) t
1x7 Conv
1x1 Conv (256)
(192) t
1x1 Conv
(256)
Filter concat

[YA] AxA 4 1YY o3lail 51 ials Sgly :YY S

8 5)) GLAIS (gl o s pad a3 (BRI us (59505
Fonal las sl ol sie wad (5 K00 LasS sl a5
23 [YV] 4l 5 it ¢ jlae syl oS wilos b —al,be
48, LK @ o 5o Gha A€ eohal (i) o e
sa i gla g5le 5l b gad g0 Yo 9 VA S o cudl
Ao sualine Jsls

slasS sl 5 [VA] @) 5 il (5 5lae 5o
slaS sl o saticaS 53 suiladls (slasolae b iy
saaliio 515 45 ploslan . ilou 5150 YY) JSib il | 4ol
Ol S SaS s, g Jae aladl Bl Gl ol
o sadalail slilae sl 5l e slas¥ slaas V)
e Jae B oS o (o5l s (g 905 0l L1, Sbs
il aladl BB sl 4 i o) pends
=3)) -y

—ac S & o) s o il sladlw o
<8 Gl 58 sl solSal, plsieds Gae (I8 pdiay
534S (ghlicn L) st o 435S Ll L laeSa b oyl
S oS @il o JSie Hlaa s Lo Fae (5 o geas
oidel dalse (o LagT padd 55,0 5 Lagbal S s
s S oo OIS sae T 4 aS il

8380, S Y\ Yo o Lo g [Yo] < tlEa o

48- Reduction
49- Vanishing Gradient

Filter Concat
3x3
stride 2
i
3x3 3x3
stride 1 stride 2
i i
Pool
1x1 1x1
* * stride 2
Base
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Filter concat

7x1 Conv

(256)
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1x7 Conv
1x1 Conv 1x(72§60)nv (224)
(128) I f
71
1x1 Conv 1x7 Conv x(zg‘f)nv
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1x1 Conv
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Avg Pooling

Filter concat
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weight layer
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51- Bottleneck

Relu activation
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52- Linear Projection

53- HighwayNet

54- Long Short-Term Memory (LSTM)
55- Gating Mechanism

7x7 conv, 64, /2

—

pool, /2
3x3 conv, 64
3x3 conv, 64

3x3 conv, 64

3x3 conv, 128, /2

3x3 conv, 128
3x3 conv, 128

3x3 conv, 128

3x3 conv, 128
3x3conv, 256, /2
3x3 conv, 256
3x3 conv, 256
3x3 conv, 256
3x3 conv, 256
3x3 conv, 256
3x3 conv, 256
3x3 conv, 256
3x3 conv, 256
3x3 conv, 256
3x3 conv, 256
3x3 conv, 256

3x3conv, 512,/2

avg pool
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block type | depth | # params | time,s | CIFAR-10
B(1,3,1) 40 1.4M 85.8 6.06
B(3,1) 40 1.2M 67.5 5.78
B(1,3) 40 1.3M 722 6.42
B(3,1,1) 40 1.3M 82.2 5.86
B(3,3) 28 1.5M 67.5 5.73
B(3,1,3) 22 LLIM 59.9 5.78
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56- Pre-Activation
57- Regularization
58- Wide Residual Networks
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60- Dense Block
61- SqueezeNet
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1x1 and 3x3 convolution filters
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67- Deep Compression
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62- Micro Architecture
63- Macro Architecture
64- Fire Module

65- Squeeze

66- Expand
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68- Quantization
69- Representational Power
70- Squeeze
71- Excitation

72- Channel Descriptor
73- Adaptive Re-Calibration
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