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Architecture of a simple CNN
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Figure credits: Adit Deshpande
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Architecture of a simple CNN I
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@ Initially Conv layer with nonlinearity
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Architecture of a simple CNN ~ XX¥

Co
Lo
Mo
Lo
Lo
N
N
o
o
°
°
convolution + max pooling \E
nonlinearity
L
convolution + pooling layers fully connected layers N binary classification

@ Initially Conv layer with nonlinearity

@ Followed by a few Conv 4 Nonlinearity layers

Figure credits: Adit Deshpande
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Architecture of a simple CNN Bogg
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@ Initially Conv layer with nonlinearity
@ Followed by a few Conv 4 Nonlinearity layers

@ Have Pooling layers in between Conv layers — reduce the feature map
size sufficiently

Figure credits: Adit Deshpande
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Architecture of a simple CNN Bogg
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convolution + pooling layers fully connected layers N binary classification

@ Initially Conv layer with nonlinearity
@ Followed by a few Conv 4 Nonlinearity layers

@ Have Pooling layers in between Conv layers — reduce the feature map
size sufficiently

@ Vectorize and and fully connected layers

Figure credits: Adit Deshpande
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convolution + max pooling
nonlinearity

convolution + pooling layers

fully connected layers

-

Nx binary classification

INPUT -> [[CONV -> RELU] *N -> POOL]*M -> [FC->RELU]*K ->

FC

Figure credits: Adit Deshpande

Dr. Konda Reddy Mopuri dlc-4.3/Putting it all together - CNN 4



convolution + max pooling
nonlinearity

convolution + pooling layers

fully connected layers

-

Nx binary classification

INPUT -> [[CONV -> RELU] *N -> POOL]*M -> [FC->RELU]*K ->

FC

Figure credits: Adit Deshpande

Dr. Konda Reddy Mopuri dlc-4.3/Putting it all together - CNN 5



MEIE

Architecture of a simple CNN

convolution + max pooling
nonlinearity

convolution + pooling layers

fully connected layers

-

Nx binary classification

INPUT -> [[CONV -> RELU] *N -> POOL]*M -> [FC->RELU]*K ->

FC

Figure credits: Adit Deshpande
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Case study: LeNet-like architectur@®¥

input size/ layer information

output size

# parameters

# products

1 x 28 x 28
nn.Conv2d(1, 32, kernel_size=5)
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Case study: LeNet-like architectur@®¥

input size/ layer information

output size

# parameters

# products

1 x 28 x 28
nn.Conv2d(1, 32, kernel_size=5)

32 x 24 x24
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Case study: LeNet-like architectur@®¥

input size/ layer information

output size

# parameters

# products

1 x 28 x 28
nn.Conv2d(1, 32, kernel_size=5)

32 x 24 x 24

32.(57 + 1) = 832
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Case study: LeNet-like architecturd@®@¥

input size/ layer information output size # parameters # products
1x 28 x 28 32 x 24 x 24 | 32.(52 +1) =832 | 32.242.52 = 460800
nn.Conv2d(1, 32, kernel_size=5)
32 x 24 x24

F.max_pool2d(., kernel_size=3)
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Case study: LeNet-like architecturd@®@¥

input size/ layer information output size # parameters # products
1x 28 x 28 32 x 24 x 24 | 32.(52 +1) =832 | 32.242.52 = 460800
nn.Conv2d(1, 32, kernel_size=5)
32 x 24 x24
F.max_pool2d(., kernel_size=3) 32x8x%x8 0 0
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Case study: LeNet-like architecturd@®@¥

input size/ layer information output size # parameters # products
32.242 52
1 x 28 x 28 32 x 24 x24 32.(52 +1) =832 = 460800
nn.Conv2d(1, 32, kernel_size=5)
32 x24x24
F.max_pool2d(., kernel_size=3) 32X 8x%x8 0 0
32 x8x 8 /F.relu(.) 32x8x8 0 0
Dr. Konda Reddy Mopuri dlc-4.3/Putting it all together - CNN 12



- - ol [ B fi
Case study: LeNet-like architecturd®™®
input size/ layer information output size # parameters # products
32.242 52
1% 28 x 28 32x 24 %24 | 32.(52+1) =832 | = 460800
nn.Conv2d(1, 32, kernel_size=5)
32x24x24
F.max_pool2d(., kernel_size=3) 32X 8x%x8 0 0
32 x8x 8 /F.relu(.) 32x8x%x8 0 0
32x8x%x8
64.(32.42 + 1) 64.32.42.52
nn.conv2d (32, 64, kernel_size=5) 64 x4 x4 =51264 = 819200
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Case study: LeNet-like architecturd®¥
input size/ layer information output size # parameters # products
32.242 52
1% 28 x 28 32x 24 %24 | 32.(52+1) =832 | = 460800
nn.Conv2d(1, 32, kernel_size=5)
32x24x24
F.max_pool2d(., kernel_size=3) 32X 8x%x8 0 0
32 x8x 8 /F.relu(.) 32x8x%x8 0 0
32x8x%x8
64.(32.42 +1) 64.32.42.52
nn.conv2d (32, 64, kernel_size=5) 64 x4 x4 =51264 = 819200
64 x4 x4
F.max_pool2d(., kernel_size=2) 64 X 2 X 2 0 0
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Case study: LeNet-like architecturd®¥
input size/ layer information output size # parameters # products
32.242 52
1% 28 x 28 32x 24 %24 | 32.(52+1) =832 | = 460800
nn.Conv2d(1, 32, kernel_size=5)
32x24x24
F.max_pool2d(., kernel_size=3) 32X 8x%x8 0 0
32 x8x 8 /F.relu(.) 32x8x%x8 0 0
32x8x%x8
64.(32.42 +1) 64.32.42.52
nn.conv2d (32, 64, kernel_size=5) 64 x4 x4 =51264 = 819200
64 x4 x4
F.max_pool2d(., kernel_size=2) 64 X 2 X 2 0 0
64 x2x2/F.relu(.) 64 x2x2 0 0
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Case study: LeNet-like architecturd®¥
input size/ layer information output size # parameters # products
32.242 52
1% 28 x 28 32x24x24 | 32.(52+1) =832 | = 460800
nn.Conv2d(1, 32, kernel_size=5)
32x24x24
F.max_pool2d(., kernel_size=3) 32X 8x%x8 0 0
32 x8x 8 /F.relu(.) 32x8x%x8 0 0
32x8x%x8
64.(32.42 +1) 64.32.42.52
nn.conv2d (32, 64, kernel_size=5) 64 x4 x4 =51264 = 819200
64 x4 x4
F.max_pool2d(., kernel_size=2) 64 X 2 X 2 0 0
64 x2x2/F.relu(.) 64 x2x2 0 0
64 X 2 x 2 256 0 0

x.view(-1,256)
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Case study: LeNet-like architecturd@®@¥

input size/ layer information output size # parameters # products
32.242 52
1 x 28 x 28 32x24x24 | 32.(52+1) =832 = 460800
nn.Conv2d(1, 32, kernel_size=5)
32 x 24 x 24
F.max_pool2d(., kernel_size=3) 32X 8x%x8 0 0
32 x 8% 8 /F.relu(.) 32 x8x%x8 0 0
32x8x8
64.(32.4% + 1) 64.32.42 52
nn.conv2d (32, 64, kernel_size=5) 64 x4 x4 =51264 = 819200
64 x4x4
F.max_pool2d(., kernel_size=2) 64 X 2 x2 0 0
64 x 2 X2 /F.relu(.) 64 x2x2 0 0
64 X 2 X2 256 0 0
x.view(-1,256)
256 0 0 0
nn.Linear (256,200) 200 200(256+1)=51400 | 200.256=51200
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Case study: LeNet-like architecturd@®@¥

input size/ layer information output size # parameters # products
32.242 52
1 x 28 x 28 32x24x24 | 32.(52+1) =832 = 460800
nn.Conv2d(1, 32, kernel_size=5)
32 x 24 x 24
F.max_pool2d(., kernel_size=3) 32X 8x%x8 0 0
32 x 8% 8 /F.relu(.) 32 x8x%x8 0 0
32x8x8
64.(32.4% + 1) 64.32.42 52
nn.conv2d (32, 64, kernel_size=5) 64 x4 x4 =51264 = 819200
64 x4x4
F.max_pool2d(., kernel_size=2) 64 X 2 x2 0 0
64 x 2 X2 /F.relu(.) 64 x2x2 0 0
64 X 2 X2 256 0 0
x.view(-1,256)
256 0 0 0
nn.Linear (256,200) 200 200(256+1)=51400 | 200.256=51200
200 / F.relu(.) 200 0 0
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Case study: LeNet-like architecturd@®@¥

input size/ layer information output size # parameters # products

32.242 52

1 x 28 x 28 32x24x24 | 32.(52+1) =832 = 460800

nn.Conv2d(1, 32, kernel_size=5)
32 x 24 x 24
F.max_pool2d(., kernel_size=3) 32X 8x%x8 0 0
32 x 8% 8 /F.relu(.) 32 x8x%x8 0 0
32x8x8
64.(32.5% + 1) 64.32.42.52
nn.conv2d (32, 64, kernel_size=5) 64 x4 x4 =51264 = 819200
64 x4x4
F.max_pool2d(., kernel_size=2) 64 X 2 x2 0 0
64 x 2 X2 /F.relu(.) 64 x2x2 0 0
64 x 2 x2 256 0 0
x.view(-1,256)
256 0 0 0
nn.Linear (256,200) 200 200(256+1)=51400 | 200.256=51200
200 / F.relu(.) 200 0 0
200 0 0 0
nn.Linear (200,10) 10 10(200+1)=2010 10.200=2000

Dr. Konda Reddy Mopuri

dlc-4.3/Putting it all together - CNN

19



Recent architectures are more sophisticated TIRUPATI

@ Note that LeNet is a classical architecture and does not reflect the
recent CNNs in complexity
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Recent architectures are more sophisticated TIRUPATI

@ Note that LeNet is a classical architecture and does not reflect the
recent CNNs in complexity
@ Recent CNN architectures are far more sophisticated

o More depth
o Regularizers to handle the depth
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