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layers.py

class Relu(Layer):
def __init__(self, name):
super(Relu, self).__init__(name)

def forward(self, input):
self._saved_for_backward(input)
return np.maximum(0, input)

def backward(self, grad_output):
input = self._saved_tensor
return grad_output * (input > 0)

class Sigmoid(Layer):
def __init__(self, name):
super(sigmoid, self).__init__(name)

def forward(self, input):
output = 1 / (1 + np.exp(-input))
self._saved_for_backward(output)
return output

def backward(self, grad_output):
output = self._saved_tensor
return grad_output * output * (1 - output)

class Linear(Layer):
def __init__(self, name, in_num, out_num, init_std):
super(Linear, self).__init__(name, trainable=True)
self.in_num = in_num
self.out_num = out_num
self.w = np.random.randn(in_num, out_num) * init_std
self.b = np.zeros(out_num)

self.grad_w = np.zeros((in_num, out_num))

self.grad_b = np.zeros(out_num)



37 self.diff_wWw = np.zeros((in_num, out_num))
38 self.diff_b = np.zeros(out_num)
39
40 def forward(self, input):
41 self._saved_for_backward(input)
42 output = np.dot(input, self.w) + self.b
43 return output
44
45 def backward(self, grad_output):
46 input = self._saved_tensor
47 self.grad_w = np.dot(input.T, grad_output)
48 self.grad_b = np.sum(grad_output, axis=0)
49 return np.dot(grad_output, self.w.T)
50
51 def update(self, config):
52 mm = config[ 'momentum']
53 1r = config['learning_rate']
54 wd = config['weight_decay']
55
56 self.diff_w = mm * self.diff_w + (self.grad_w + wd * self.w)
57 self.w = self.w - 1r * self.diff_w
58
59 self.diff_b = mm * self.diff_b + (self.grad_b + wd * self.b)
60 self.b = self.b - Tr * self.diff_b
loss.py
1 class EuclideanLoss(object):
2 def __init__(self, name):
3 self.name = name
4
5 def forward(self, input, target):
6 return 0.5 * np.mean(np.sum(np.square(input - target), axis=1))
7
8 def backward(self, input, target):
9 return (input - target) / len(input)
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1 config = {

2 '"learning_rate': 0.01,
3 'weight_decay': 0.0005,
4 "momentum': 0.9,

5 'batch_size': 100,

6 "'max_epoch': 100,

7 'disp_freq': 50,

8 'test_epoch': 5
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