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cs: 
Network structure 

Back propagation algorithm 

 

honghao:  
Tensorflow 

Tensorboard 
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Supervised learning 
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output = 
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[█​𝑧↓1 @​𝑧↓2 @​𝑧↓3 @​𝑧↓4  ]=[█​𝑤↓11 &​𝑤↓12 &​𝑤↓13 @​𝑤↓21 &​𝑤↓22 &​𝑤↓23 @​𝑤↓31 &​𝑤↓32 &​𝑤↓33 @​𝑤↓41 &​𝑤↓42 &​𝑤↓43  ][█​𝑥↓1 @​𝑥↓2 @​𝑥↓3  ] + [█​𝑏↓1 @​𝑏↓2 @​𝑏↓3 @​𝑏↓4  ]  

  𝑧=𝑤 𝑥+𝑏 𝑎= 𝜎(𝑧)= ​1/1+ ​𝑒↑𝑧   
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data: x 

data_label: y(x) 

output: ​𝒂↑𝒍 
(x) 

Cost function: 
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Backpropagation algorithm 

Optimization 

Def: ​  𝑧↑𝑙 = ​𝑤↑𝑙 ​𝑎↑𝑙−1 
+ ​𝑏↑𝑙  Def: ​  𝑎↑𝑙 =𝜎( ​𝑧↑𝑙 ) 
Def: ​  𝛿↓𝑗↑𝑙  = ​𝜕𝐶/𝜕​𝑍↓𝑗↑𝑙   

Def: hadamard product ⨀↑▒:  𝑎=[1, 2],  𝑏=[3, 4],   𝑎 ⨀↑▒𝑏=[1∗3, 2∗4]=[3, 8]  

​𝛿↓𝑗↑𝑙 =(∑𝑖↑▒​𝑤↓𝑗𝑖↑𝑙+1 ​
𝛿↓𝑖↑𝑙+1  ) ​𝜎↑′ ( ​𝑧↑𝑙 ) 

​ 𝛿↓𝑗↑𝐿  = ​𝜕𝐶/𝜕​𝑍↓𝑗↑𝐿  = ​𝜕𝐶/𝜕​𝑎↓𝑗  ​𝜎↑′ (​𝑧↓𝑗↑𝐿 )               ​𝛿↑𝐿 = ​𝛻↓𝑎 𝐶 ⨀↑▒​
𝜎↑′ (​𝑧↑𝐿 )   

sum j 

sum j 
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Backpropagation algorithm 

Optimization 
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Optimization Stochastic gradient descent 
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Andrew Ng 百度首席科学家 
https://www.coursera.org/learn/machine-learning	
�
	
Hinton 是deep learning的大牛 
https://www.coursera.org/course/neuralnets	
�
	
比较详尽的概览 
https://www.udacity.com/course/machine-learning--ud262	
�
	
极好的网络教程(Michael Nielsen) 
http://neuralnetworksanddeeplearning.com/index.html	
�
	
Deep learning 专著 
http://www.deeplearningbook.org/	
	
	
MNIST DEMO:	
http://myselph.de/neuralNet.html 
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Thanks! 


