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functions.py

import numpy as np

from scipy.signal import convolve

def conv2d_forward(input, W, b, kernel size, pad):
n, c_in, h_in, w_in = input.shape

h pad, w pad = h_in + 2 * pad, w_in+2*pad

padded_input np.zeros((n, c_in, h pad, w_pad))
padded_input[:, :, pad:h in + pad, pad:w _in + pad] = input

h out, w out = h pad - kernel size + 1, w_pad - kernel size + 1
c_out = W.shape[0]

output = np.zeros((n, c_out, h out, w out))

for i in range(c_out):

for j in range(c_in):

ker = np.rot90(W[i, j], 2)[np.newaxis, :, :]
output[:, i] += convolve(padded input[:, j], ker, 'valid')
output += b[np.newaxis, :, np.newaxis, np.newaxis]

return output

def conv2d_backward(input,grad output, W, b, kernel size, pad):

n, c_in, h_in, w_in = input.shape
_+ _, h out, w out = grad output.shape
assert h out == h in + 2 * pad - kernel size + 1 and w out == w_in + 2

* pad - kernel size + 1, \

"grad_output shape not consistent with output”

h pad, w pad = h_in + 2 * pad, w_in + 2 * pad

c_out = W.shape[0]

# grad_input

padded_grad_input = np.zeros((n, c_in, h pad, w_pad))
for i in range(c_in):

for j in range(c_out):

padded_grad_input[:, i] += convolve(grad output[:, j], W[J, i]
[np.newaxis, :, :], 'full')
grad_input = padded_grad_input[:, :, pad:h_in + pad, pad:w_in + pad]

# grad W



padded_input = np.zeros((n, c_in, h pad, w_pad))
padded_input[:, :, pad:h in + pad, pad:w _in + pad] = input
grad_ W = np.zeros((c_out, c_in, kernel size, kernel size))
for i in range(c_in):
for j in range(c_out):
delta = np.flip(np.rot90(grad output[:, jl, 2, (1, 2)), 0)
grad W[j, i] += convolve(padded input[:, i], delta,
'valid') .squeeze()

# grad b
grad b = np.sum(grad output, (0, 2, 3))
return grad input, grad W, grad b

def avgpool2d forward(input, kernel size, pad):
n, c_in, h_in, w_in = input.shape
h pad, w pad = h_in + 2 * pad, w_in + 2 * pad
padded_input = np.zeros((n, c_in, h pad, w _pad))
padded_input[:, :, pad:h_in + pad, pad:w_in + pad] = input
h out, w out = int(h pad / kernel size), int(w_pad / kernel size)

output 1 = np.zeros((n, c_in, h out, w pad))

for i in range(kernel_size):

output 1 += padded input[:, :, i:h pad:kernel size, :]
output_2 = np.zeros((n, c_in, h out, w_out))
for i in range(kernel_size):

output_2 += output 1[:, :, :, i:w_pad:kernel size]
output = output 2 / (kernel size * kernel size)

return output

def avgpool2d backward(input, grad output, kernel size, pad):
n, c_in, h in, w_in = input.shape
_+ _r h_out, w out = grad output.shape
assert h_out == (h_in + 2 * pad) / kernel size and w_out == (w_in + 2 *
pad) / kernel size, \
"grad_output shape not consistent with output”

h pad, w pad = h_in + 2 * pad, w_in + 2 * pad

padded _grad input 1 = np.zeros((n, c_in, h pad, w out))
for i in range(kernel size):
padded grad input 1[:, :, i:h pad:kernel size, :] = grad output
padded _grad input 2 = np.zeros((n, c_in, h pad, w _pad))
for i in range(kernel size):
padded_grad input 2[:, :, :, i:w_pad:kernel size] =
padded_grad_input 1
grad_input = padded_grad_input 2[:, :, pad:h_in + pad, pad:w_in + pad]
/ (kernel size * kernel size)

return grad_input

loss.py



class SoftmaxCrossEntropyLoss(object):
def _ init_(self, name):

self.name = name

def forward(self, input, target):
input -= np.max(input)
exp input = np.exp(input)
prob = exp input / (np.sum(exp input, axis=1, keepdims=True) + le-
20) # for stablity
return np.mean(np.sum(- target * np.log(prob + le-20), axis=1l)) #

for stablity

def backward(self, input, target):
input -= np.max(input)
exp_input = np.exp(input)
prob = exp input / (np.sum(exp input, axis=1, keepdims=True) + le-
20) # for stablity
return (prob - target) / len(input)
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