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MANY OF YOU ARE AHEAD OF ME IN ACADEMIA SO I 
PROBABLY NEED MORE OF YOUR HELP THAN YOU DO MINE



Model Establishment for Supervised Learning 

Established Model

Ideal Model

Loss Function = | g(x) - f(x) |

Loss

f(x)

g(x)

MLPs CNNs RNNs

GANs GCNs

We want to minimize the loss



Gradient Descent Algorithm

Loss Function = | g(x) - f(x) |minimize

derivative
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Gradient Descent Algorithm for Neural Networks
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The parameters that we are training 
are W (weights) and b (biases).
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Back-propagation Algorithm (Chain Rule) for Neural Networks
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TENSORFLOW:WHAT AND WHY?

• Open source software library for numerical computation of training 
neural networks (Deep Learning) using data flow graphs

• TensorFlow (Google), PyTorch (Facebook), MXNet (Microsoft)

• Flexibility + Scalability

• Popularity



FIRSTLY, INSTALL TENSORFLOW

• conda create --name tensorflow python=3.7 numpy scipy

• conda activate tensorflow

• pip install tensorflow-gpu==1.14.0

• Recommended Python Package:

• numpy (Data Manipulation)，pandas (Data Analyze)，scipy (Scientific Computation)

• matplotlib and seaborn (Drawing Figures)

• scikit-learn (Machine Learning)



import tensorflow as tf



GRAPHS AND 
SESSIONS



DATA FLOW GRAPHS

• Phase 1: assemble a graph

• Phase 2: use a session to execute 
operations in the graph.

Nodes: operators, variables, and constants
Edges: tensors

Tensors are data.
TensorFlow = tensor + flow = data + flow



DATA FLOW GRAPHS

import tensorflow as tf
a = tf.add(3, 5)
print(a)

>> Tensor("Add:0", shape=(), dtype=int32)
(Not 8)

5

3
a



HOW TO GET THE VALUE OF A?

• Create a session, assign it to variable sess so we can call it later

• Within the session, evaluate the graph to fetch the value of a

import tensorflow as tf
a = tf.add(3, 5)
sess = tf.Session()
print(sess.run(a))
sess.close()

>> 8
8



1. Set up

# -*- coding: utf-8 -*-
# Hide the Configuration and Warning
import os
os.environ["TF_CPP_MIN_LOG_LEVEL"] = '3'

# Import the Used Packages
import pandas as pd
import numpy as np
import tensorflow as tf
import random

# Clear the Stack
tf.reset_default_graph()



Training Set
The data in each row is a sample

Training Labels



2. Read the 
Dataset

# Read Training Data
train_data = pd.read_csv('training_set.csv', header=None)
train_data = np.array(train_data).astype('float32')

# Read Training Labels
train_labels = pd.read_csv('training_label.csv', header=None)
train_labels = np.array(train_labels).astype('float32')
train_labels = tf.one_hot(indices=train_labels, depth=4)
train_labels = tf.squeeze(train_labels).eval(session=sess)

# Read Testing Data
test_data = pd.read_csv('test_set.csv', header=None)
test_data = np.array(test_data).astype('float32')

# Read Testing Labels
test_labels = pd.read_csv('test_label.csv', header=None)
test_labels = np.array(test_labels).astype('float32')
test_labels = tf.one_hot(indices=test_labels, depth=4)
test_labels = tf.squeeze(test_labels).eval(session=sess)



3. INITIATION

# 初始化权重Weights函数
def weight_variable(shape):

initial = tf.truncated_normal(shape, stddev=0.01)
return tf.Variable(initial)

# 初始化偏置Biases函数
def bias_variable(shape):

initial = tf.constant(0.01, shape=shape)
return tf.Variable(initial)

# 定义卷积⽹络 stride==1， padding=‘SAME’输出⼤⼩等于输⼊⼤⼩
def conv2d(x, W):

return tf.nn.conv2d(x, W, strides=[1, 1, 1, 1], padding='SAME')

# 定义池化为最⼤池化 kernel⼤⼩为2*2，stride==1，padding=‘SAME’为尺⼨减⼩⼀半
def max_pool_2x2(x):

return tf.nn.max_pool(x, ksize=[1, 2, 2, 1], strides=[1, 2, 2, 1], padding='SAME')



4. Design a graph

# First Convolutional Layer
W_conv1 = weight_variable([3, 3, 1, 32])
b_conv1 = bias_variable([32])
h_conv1 = tf.nn.relu(conv2d(x_ Reshape, W_conv1) + b_conv1)
h_pool1 = max_pool_2x2(h_conv1)

# Second Convolutional Layer
W_conv2 = weight_variable([3, 3, 32, 64])
b_conv2 = bias_variable([64])
h_conv2 = tf.nn.relu(conv2d(h_pool1, W_conv2) + b_conv2)
h_pool2 = max_pool_2x2(h_conv2)

# First Fully Connected Layer
W_fc1 = weight_variable([5 * 8 * 64, 128])
b_fc1 = bias_variable([128])
h_pool2_flat = tf.reshape(h_pool2, [-1, 5 * 8 * 64])
h_fc1 = tf.nn.relu(tf.matmul(h_pool2_flat, W_fc1) + b_fc1)
h_fc1_drop = tf.nn.dropout(h_fc1, keep_prob)

# Second Fully Connected Layer
W_fc2 = weight_variable([128, 64])
b_fc2 = bias_variable([64])
h_fc2 = tf.nn.relu(tf.matmul(h_fc1_drop, W_fc2) + b_fc2)
h_fc2_drop = tf.nn.dropout(h_fc2, keep_prob)

# Output Layer: Thrid Fully Connected Layer
W_fc3 = weight_variable([64, 4])
b_fc3 = bias_variable([4])
prediction = tf.nn.softmax(tf.matmul(h_fc2_drop, W_fc3) + b_fc3)

x_Reshape = tf.reshape(tensor=x, shape=[-1, 32, 20, 1])



5. LOSS 
FUNCTION, 
OPTIMIZER, AND 
ACCURACY 

# Define Loss Function
loss = tf.reduce_mean(tf.square(y - prediction))

# Define Training Optimizer
train_step = tf.train.AdamOptimizer(1e-5).minimize(loss)

# Calculate Accuracy
correct_prediction = tf.equal(tf.argmax(prediction, 1), tf.argmax(y, 1))
accuracy = tf.reduce_mean(tf.cast(correct_prediction, tf.float32))



6. USE THE 
SUMMARY TO 
SAVE ALL THE 
PARAMETERS 
THAT YOU WANT 

# Merge all the summaries
merged = tf.summary.merge_all()
train_writer = tf.summary.FileWriter(SAVE + '/train_Writer', sess.graph)
test_writer = tf.summary.FileWriter(SAVE + '/test_Writer')

tf.summary.scalar('loss', loss)



sess.run(tf.global_variables_initializer())
for epoch in range(num_epoch + 1):

# Train the model 
for batch_index in range(n_batch):

random_batch = random.sample(range(train_data.shape[0]), batch_size)
batch_xs = train_data[random_batch]
batch_ys = train_labels[random_batch]
sess.run(train_step, feed_dict={x: batch_xs, y: batch_ys, keep_prob: keep_rate})

# Show Accuracy and Loss on Training and Test Set
train_accuracy, train_loss = sess.run([accuracy, loss], feed_dict={x: train_data, y: train_labels, keep_prob: 1.0})
Test_summary, test_accuracy, test_loss = sess.run([merged, accuracy, loss], feed_dict={x: test_data, y: test_labels, keep_prob: 1.0})
test_writer.add_summary(Test_summary, epoch)

print("Iter " + str(epoch) + ", Testing Accuracy: " + str(test_accuracy) + ", Training Accuracy: " + str(train_accuracy))
print("Iter " + str(epoch) + ", Testing Loss: " + str(test_loss) + ", Training Loss: " + str(train_loss))
print('\n')

7. Use a session to execute





8. 使⽤以下指令去可视化训练结果
tensorboard --logdir=“路径绝对地址" --host=127.0.0.1





GENERATIVE ADVERSARIAL
NETWORKS - GANS



We want to minimize the 
Discriminator Loss

We want to maximize the 
Discriminator Loss



The Architecture of the DCGANs

https://github.com/znxlwm/tensorflow-MNIST-GAN-DCGAN
https://github.com/sheqi/GAN_Review
https://sthalles.github.io/intro-to-gans/

https://github.com/znxlwm/tensorflow-MNIST-GAN-DCGAN
https://github.com/sheqi/GAN_Review
https://sthalles.github.io/intro-to-gans/


THANKS

https://github.com/SuperBruceJia/EEG-Motor-Imagery-Classification-CNNs-TensorFlow

https://github.com/SuperBruceJia/EEG-Motor-Imagery-Classification-CNNs-TensorFlow

