
Tasks 

•了解back-propagation (BP) 原理 
• 公式推導 →(重點：chain-rule) 

• Error →softmax  → sigmod/relu → … →input 

 

•更改MNIST for ML Beginners  → MLP/DNN 
• 最佳化→ 正確率大於99% 

• Training data + Noises (optinal) 

 
• GPU (optional) 

• NVIDIA CUDA 

• Tensorflow with GPU support 

• 速度改善多少？ 



Chain Rule 



Forward Pass 



Backward Pass(1) 



Backward Pass(2) 



Backward Pass(3) 



DNN 訓練流程 

●初始化權重 

●利用目前的權重計算輸出結果 

●計算輸出結果和目標結果的誤差 

●調整權重 

●LOOP  STEP2-5直到收斂 



Tensorflow Tutorial 



Hidden layer with ReLU&ReLU6 



Without Hidden Layer 
 
 
 
 
 
Performance:0.917    



One Hidden Layer 
 
 
 
 
 
Performance:0.9831    



One Hidden Layer 
(With ReLU6) 
 
 
 
 
 
Performance:0.9817    



Two Hidden Layer 
(With ReLU6) 
 
 
 
 

Performance:0.985  



Three Hidden Layer 
(With ReLU6) 
 
 
 
 
Performance:0.9847  



Four Hidden Layer 
(With ReLU6) 
10000 epoch 
 
 
 
 
Performance:0.982  



Four Hidden Layer 
(With ReLU6) 
5000 epoch 
 
 
 
 
Performance:0.9772  



Hidden layer with Sigmoid 



Two Hidden Layer 
 
 
 
 
Performance:0.9653  



Three Hidden Layer 
 
 
 
 
Performance:0.9432  



Hidden layer with Dropout 



Two Hidden Layer 
(With ReLU6) 
 
 
 
Performance:0.9472  



Model Result 

Without Hidden Layer 0.917 

One Hidden Layer 0.9831 

One Hidden Layer(With ReLU6) 0.9817 

Two Hidden Layer(With ReLU6) 0.985 

Three Hidden Layer(With ReLU6) 0.9847 

Four Hidden Layer(With ReLU6)10000 epoch 0.982 

Four Hidden Layer(With ReLU6)5000 epoch 0.9772 

Two Hidden Layer(Sigmoid) 0.9653 

Three Hidden Layer(Sigmoid) 0.9432 

Two Hidden Layer(Dropout with ReLU6) 0.9472 

Result 



Thanks 


