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Let us look at the
connections in the
fully connected lay-
ers in more detail

We will first stretch
out the last conv
or maxpool layer to
make it a 1d vector

This 1d vector is
then densely connec-
ted to other lay-
ers just as in a
regular feedforward
neural network

256

2

2

MaxPooling

make linear

2× 2× 256 = 1024

dense

4096

dense

4096

dense

1000
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ImageNet Success Stories(roadmap for rest of the talk)

AlexNet

ZFNet

VGGNet
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ImageNet Success Stories(roadmap for rest of the talk)

AlexNet

ZFNet

VGGNet
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Kernel size is 3 × 3 throughout

Total parameters in non FC layers = ∼ 16M

Total Parameters in FC layers = (512 × 7 × 7 × 4096) + (4096 × 4096) + (4096 × 1024) =
∼ 122M

Most parameters are in the first FC layer (∼ 102M)
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Module 11.5 : Image Classification continued
(GoogLeNet and ResNet)
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Consider the output at a certain layer
of a convolutional neural network

After this layer we could apply a max-
pooling layer

Or a 1 × 1 convolution

Or a 3 × 3 convolution

Or a 5 × 5 convolution

Question: Why choose between
these options (convolution, maxpool-
ing, filter sizes)?

Idea: Why not apply all of them at
the same time and then concatenate
the feature maps?
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