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Convolutional Neural Network
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History A bit of history: i

Visual area
of brain

Hubel & Wiesel,
1959

RECEPTIVE FIELDS OF SINGLE
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1962

RECEPTIVE FIELDS, BINOCULAR
INTERACTION

AND FUNCTIONAL ARCHITECTURE IN
THE CAT'S VISUAL CORTEX

1968...

Fei-Fei Li & Andrej Karpathy & Justin Johnson Lecture 7 - 7 27 Jan 2016
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CNN Structure
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Convolutional Neural Network
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Convolutional Neural Network
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Affine Layers
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« Feature map(S & H): &fd=2| =43 O[O|H
* Input feature map, output feature map



Convolution(from
https://hunkim.github.io/ml/lec11.pdf)

Start with an image (width x hight x depth)
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Convolution(from
https://hunkim.github.io/ml/lec11.pdf)

Let’s focus on a small area only (5x5x3) Get one number using the filter
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Padding
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Batch
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Pooling
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Pooling Al&
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otda/Z4 AS #:Convolution class

class Convolution:
def __init__(self, W, b, stride=1, pad=0):

selt W =W

self b =b

self stride = stride

self pad = pad T8 7-20 0ol transpose B4R & oAl HZSH | QHIAHS)RE Fo| =AME H
def forward(self, x): //“:;~jilijf::j:;i;:m::Ifﬁlak

FN, C, FH, FW = self W.shape Yoy o

N C, H, W = x shape S (N, H, W, C) transpose

s _ . e .-

out_h = int(1 + (H + 2%self pad - FH) / self stride) oliA 0.1.2 3

out_w = int(1 + (W + 2%self pad - FW) / self stride)

col = im2col(x, FH, FW, self stride, self. pad)

col W = self W.reshape(FN, -1).T # ZEf 7Y

out = np.dot{col, col W) + self.b
out = out.reshape(N, out_h, out w, -1).transpose(0, 3, 1, 2)

return out
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class Pooling:

def

__init__(self, pool_h, pool w, stride=1, pad=0):
self pool _h = pool_h

self pool w = pool w

self.stride = stride

self pad = pad

forward(self, x):

N, C, H, W = x_ shape

out_h = int(1 + (H - self pool_h) / self. stride)
out w = int(1 + (W - self pool_w) / self.stride)

# T2 (1)
col = im2col(x, self pool h, self pool_w, self stride, self pad)
col = col.reshape(-1, self pool_hxself pool_w)

return out




CNN -t
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CNN Visualization
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CNN Visualization
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CNN Visualization
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