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LF. Rosenblatt, The perceptron - A perceiving and recognizing automaton, Technical Report 85-460-1,
Cornell Aeronautical Laboratory, Ithaca, New York, January, 1957.
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Figure 2: An illustration of the architecture of our CNN, explicitly showing the delineation of responsibilities
between the two GPUs. One GPLU runs the layer-parts at the top of the figure while the other runs the layer-parts
at the bottom. The GPUs communicate only at certain lavers. The network’s input is 150,528-dimensional, and
the number of newrons in the network™s remaining lavers is given by 253 4401 86,624-64 89664 89643 264—
A096—4096—1000.

Krizhevsky, Sutskever, and Hinton, NIPS 2012.
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outp = sigmoid(sigmoid(inp.dot(Wim)).dot (Wmo))
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® dropout
® momentum

® data augmentation
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import numpy as np
import matplotlib.pyplot as plt
from nonlinear import *

inp = 3 # input vector dim

mid = 10 # num of units of intermediate layer

out 1 # num of units of output layer

rho = 1 # learning rate

wim = np.random.rand(inp, mid) * 2 - 1 # weights from input to intermediate
wmo = np.random.rand(mid, out) * 2 - 1 # weights from intermediate to output
ax = np.concatenate((np.ones((1, n)), x)) # extended vector

sigmoid = lambda x: 1. / (1. + np.exp(-x))



xx, yy = np.meshgrid(np.linspace(-1, 1), np.linspace(-1, 1))

xf = xx.flatten() [:, np.newaxis]
yf = yy.flatten() [:, np.newaxis]
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axy = np.concatenate((np.ones(xf.shape[0]) [:, np.newaxis], xf, yf),

axis=1).T
1=(1==1)
plt.figure()
plt.ion()



while True: # loop for each epoch
for i in range(n): # loop for each data

gm = <<compute output of the intermediate layer>>
go = <<compute output of the output layer>>

eo = <<compute error of the output layer>>

em = <<compute error of the intermediate layer>>
wim = wim - rho * <<update W_{im}>>

wmo = wmo - rho * <<update W_{mo}>>
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plt.clf()
plt.xlim([-1, 11)
plt.ylim([-1, 11)
plt.plot(x[0, np.where(l == 1)], x[1, np.where(l == 1)], ’bo’)
plt.plot(x[0, np.where(l == 0)], x[1, np.where(l == 0)], ’bx’)
p = sigmoid(axy.T.dot(wim)).dot(wmo) # compute classification results
cs = plt.contour(xx, yy, np.reshape(p, xx.shape),
levels=[-5, 0, 5], colors=’g’)
plt.clabel(cs)
# plt.show()
plt.pause(0.01)
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