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什么是深度学习
Definition of Deep Learning



人工智能与深度学习



机器学习与深度学习



深度学习的发展历程



深度学习的应用



深度学习的应用



从神经元开始
Start with Neurons



神经元



神经网络



深度学习的三个步骤



建立模型 网络结构



建立模型 激活函数



建立模型 前向计算例子



损失函数 评估模型效果

平方损失函数:

交叉熵损失函数



参数学习 梯度下降



参数学习 反向传播算法



典型神经网络模型
Typical Deep Model



常用深度网络结构



卷积神经网络
CNN



卷积网络 人类视觉原理



卷积网络 卷积层

步长1，零填充0 步长2，零填充0

步长1，零填充1 步长2，零填充1



卷积网络 卷积层



卷积网络 池化层



卷积网络 卷积网络识别图像例子



循环神经网络
RNNs



循环网络 序列数据



循环网络 RNN及变体结构



循环网络 RNN内部计算



循环网络 RNN的局限性



循环网络 LSTM



循环网络



深度学习框架
Deep Learning Frameworks



常用深度学习框架



Tensorflow

⚫ Tensorflow 是一个编程系统，使用图 (graphs) 来表示计算任

务，图中的节点称为operation，一个operation获得多个

Tensor执行计算，产生多个Tensor，图必须在会话session里

启动。

基本概念



Tensorflow 张量定义及计算

import tensorflow as tf
a = tf.constant([1.0, 2.0])  # constant()代表定义常数
b = tf.constant([3.0, 4.0])
result = tf.add(a,b)
print(result)

m1 = tf.constant([[3.0,3.0]])  # constant()代表定义常数
m2 = tf.constant([[2.0], [3.0]])
product = tf.matmul(m1,m2)#创建一个矩阵乘法op，把m1和m2传入
print(product)

# 定义会话的方式（常用）
with tf.Session() as sess:

add_result=sess.run(result)
print(add_result)

# 旧版本定义一个会话 启动默认图
sess=tf.Session()
product_res =sess.run(product)
print(product_res)
sess.close()

输出结果：
Tensor("Add:0", shape=(2,), dtype=float32)

|       |          |       |                    |
节点名 第0个 维 一维 数据类型

输出 度 数组
长度2

Tensor("MatMul:0", shape=(1, 1), dtype=float32)

[4. 6.]

[[15.]]



Tensorflow 操作



Tensorflow 变量

import tensorflow as tf

x = tf.Variable([1, 2])
a = tf.constant([3, 3])

sub = tf.subtract(x, a)  # 增加一个减法op
add = tf.add(x, sub)  # 增加一个加法op

# 注意变量再使用之前要再sess中做初始化，但是下边这种初

始化方法不会指定变量的初始化顺序
init = tf.global_variables_initializer()
with tf.Session() as sess:

sess.run(init)
print(sess.run(sub))
print(sess.run(add))

Output:
[-2 -1]
[-1  1]

# 创建一个名字为‘counter’的变量 初始化0
state = tf.Variable(0, name='counter')
new_value = tf.add(state, 1)  # 创建一个op，作用是使
state加1
update = tf.assign(state, new_value)  # 赋值op
init = tf.global_variables_initializer()

with tf.Session() as sess:
sess.run(init)
print(sess.run(state))
for _ in range(5):

sess.run(update)
print(sess.run(state))

Output:
0
1
2
3
4
5



Tensorflow Fetch及Feed

# Fetch概念 在session中同时运行多个op
input1 = tf.constant(3.0)  # 
constant()是常量不用进行init初始化
input2 = tf.constant(2.0)
input3 = tf.constant(5.0)

add = tf.add(input2, input3)
mul = tf.multiply(input1, add)

with tf.Session() as sess:
result = sess.run([mul, add])  
# 这里的[]就是Fetch操作
print(result)

Output:
[21.0, 7.0]

# Feed
# 创建占位符
input1 = tf.placeholder(tf.float32)
input2 = tf.placeholder(tf.float32)
# 定义乘法op，op被调用时可通过Feed的方
式将input1、input2传入
output = tf.multiply(input1, 
input2)

with tf.Session() as sess:
# feed的数据以字典的形式传入
print(sess.run(output,feed_di

ct={input1: [7.], input2: [2.]}))

Output:
[14.0]



Tensorflow 例子

import tensorflow as tf
import numpy as np

# 使用numpy生成100个随机点
x_data = np.random.rand(100)
y_data = x_data * 0.1 + 0.2  # 这里我们设定已知直线的k为0.1 b为0.2得到y_data

# 构造一个线性模型
b = tf.Variable(0.) # 初始化为0
k = tf.Variable(0.)
y = k * x_data + b

# MSE 的loss
loss = tf.reduce_mean(tf.square(y_data - y))
# 定义一个梯度下降法来进行训练的优化器
optimizer = tf.train.GradientDescentOptimizer(0.2)  # 这里的0.2是梯度下降的系数
# 最小化代价函数(训练的方式就是使loss值最小)
train = optimizer.minimize(loss)

# 初始化变量
init = tf.global_variables_initializer()

with tf.Session() as sess:
sess.run(init)
for step in range(201):

sess.run(train)
if step % 20 == 0:

print(step, sess.run([k, b]))

0 [0.044449475, 0.09701918]
20 [0.095833234, 0.20189862]
40 [0.097567454, 0.20110859]
60 [0.09857984, 0.2006472]
80 [0.099170886, 0.20037785]
100 [0.099515945, 0.20022058]
120 [0.099717416, 0.20012878]
140 [0.099835016, 0.20007518]
160 [0.09990368, 0.2000439]
180 [0.09994376, 0.20002563]
200 [0.09996716, 0.20001496]



深度学习项目-1
CV Project



图像分类 数据集

import tensorflow as tf
from tensorflow.examples.tutorials.mnist import input_data

mnist = input_data.read_data_sets("MNIST_data", one_hot=True)



图像分类 设置网络结构

# 为输入图像和目标输出类别创建节点
x = tf.placeholder(tf.float32, shape=[None, 784]) # 训练所需数据 占位符
y_ = tf.placeholder(tf.float32, shape=[None, 10]) # 训练所需标签数据 占位符

# 权重、偏置、卷积及池化操作初始化,以避免在建立模型的时候反复做初始化操作
def weight_variable(shape):
initial = tf.truncated_normal(shape, stddev=0.1) # 取随机值，符合均值为0，标准差stddev为0.1
return tf.Variable(initial)

def bias_variable(shape):
initial = tf.constant(0.1, shape=shape)
return tf.Variable(initial)

# x 的第一个参数为图片的数量，第二、三个参数分别为图片高度和宽度，第四个参数为图片通道数。
# W 的前两个参数为卷积核尺寸，第三个参数为图像通道数，第四个参数为卷积核数量
# strides为卷积步长，其第一、四个参数必须为1，因为卷积层的步长只对矩阵的长和宽有效
# padding表示卷积的形式，即是否考虑边界。"SAME"是考虑边界，不足的时候用0去填充周围，"VALID"则不考虑
def conv2d(x, W):
return tf.nn.conv2d(x, W, strides=[1, 1, 1, 1], padding='SAME')

# x 参数的格式同tf.nn.conv2d中的x，ksize为池化层过滤器的尺度，strides为过滤器步长
def max_pool_2x2(x):
return tf.nn.max_pool(x, ksize=[1, 2, 2, 1], strides=[1, 2, 2, 1], padding='SAME')



图像分类 设置网络结构

#把x更改为4维张量，第1维代表样本数量，第2维和第3维代表图像长宽， 第4维代表图像通道数
x_image = tf.reshape(x, [-1,28,28,1]) # -1表示任意数量的样本数,大小为28x28，深度为1的张量
# 第一层：卷积
W_conv1 = weight_variable([5, 5, 1, 32]) # 卷积在每个5x5的patch中算出32个特征。
b_conv1 = bias_variable([32])
h_conv1 = tf.nn.relu(conv2d(x_image, W_conv1) + b_conv1)
# 第二层：池化
h_pool1 = max_pool_2x2(h_conv1)
# 第三层：卷积
W_conv2 = weight_variable([5, 5, 32, 64])
b_conv2 = bias_variable([64])
h_conv2 = tf.nn.relu(conv2d(h_pool1, W_conv2) + b_conv2)
# 第四层：池化
h_pool2 = max_pool_2x2(h_conv2)
# 第五层：全连接层
W_fc1 = weight_variable([7 * 7 * 64, 1024])
b_fc1 = bias_variable([1024])
h_pool2_flat = tf.reshape(h_pool2, [-1, 7*7*64])
h_fc1 = tf.nn.relu(tf.matmul(h_pool2_flat, W_fc1) + b_fc1)
# 在输出层之前加入dropout以减少过拟合
keep_prob = tf.placeholder("float")
h_fc1_drop = tf.nn.dropout(h_fc1, keep_prob)
# 第六层：全连接层
W_fc2 = weight_variable([1024, 10])
b_fc2 = bias_variable([10])
# 第七层：输出层
y_conv=tf.nn.softmax(tf.matmul(h_fc1_drop, W_fc2) + b_fc2)



图像分类 训练模型

# *************** 训练和评估模型 *************** #
# 为训练过程指定最小化误差用的损失函数，即目标类别和预测类别之间的交叉熵
cross_entropy = -tf.reduce_sum(y_*tf.log(y_conv))
# 使用反向传播，利用优化器使损失函数最小化
train_step = tf.train.AdamOptimizer(1e-4).minimize(cross_entropy)
# 检测我们的预测是否真实标签匹配(索引位置一样表示匹配)
correct_prediction = tf.equal(tf.argmax(y_conv,1), tf.argmax(y_,1))
# 统计测试准确率， 将correct_prediction的布尔值转换为浮点数来代表对、错，并取平均值。
accuracy = tf.reduce_mean(tf.cast(correct_prediction, "float"))
saver = tf.train.Saver() # 定义saver
# *************** 开始训练模型 *************** #
with tf.Session() as sess:

sess.run(tf.global_variables_initializer())
for i in range(1000):
batch = mnist.train.next_batch(50)
if i%100 == 0:
train_accuracy = accuracy.eval(feed_dict={x:batch[0], y_: batch[1], keep_prob: 1.0})
print("step %d, training accuracy %g"%(i, train_accuracy))

# 训练模型
train_step.run(feed_dict={x: batch[0], y_: batch[1], keep_prob: 0.5})

saver.save(sess, './save/model.ckpt') #模型储存位置
print("test accuracy %g"%accuracy.eval(feed_dict={x: mnist.test.images [0:2000], y_: 

mnist.test.labels [0:2000], keep_prob: 1.0}))



图像分类 测试模型

img = Image.open('./images/3.png')
reIm = img.resize((28, 28), Image.ANTIALIAS)
im_arr = np.array(reIm.convert('L'))
# 对图片做二值化处理（这样以滤掉噪声，另外调试中可适当调节阈值）
threshold = 50
# 模型的要求是黑底白字，但输入的图是白底黑字，所以需要对每个像素点的值改为255减去

原值以得到互补的反色。
for i in range(28):

for j in range(28):
im_arr[i][j] = 255 - im_arr[i][j]
if (im_arr[i][j] < threshold):

im_arr[i][j] = 0
else:

im_arr[i][j] = 255
# 接着让现有的RGB图从0-255之间的数变为0-1之间的浮点数（因为要求像素点是0-1 之间

的浮点数）
img_ready = np.multiply(im_arr, 1.0 / 255.0)
# 把图片形状拉成1行784列
result = img_ready.reshape([784])
. . . 模型结构相同 . . . 
with tf.Session() as sess:

sess.run(tf.global_variables_initializer())
saver.restore(sess, "./save/model.ckpt")#这里使用了之前保存的模型参数
prediction = tf.argmax(y_conv,1)
predint = prediction.eval(feed_dict={x: [result],keep_prob: 1.0}, 

session=sess)
print("recognize result: %d" %predint[0])



深度学习项目-2
NLP Project



文本分类 文本数据

Id sentiment review
"6666_4“ 0 "I really wanted to like this film, but the story is ridicules. I don't want to spoil this 
film, - don't worry right from the begin you know something bad is going to happen - but here's an 
example of how sloppy this film was put together. The Cowboy and \"Twig\" ride up the ridge. The Cowboy 
has a handle bar mustache. The Cowboy and \"Twig\" get into a shoot out and race half way down the 
ridge. The Cowboy is clean shaven through out the rest of the film. Sometime between the gun fight and 
the ride down the mountain the cowboy has had time to shave, in dark, on the back of a horse.<br /><br
/>To be fair, the acting by the four main characters is solid."

"10064_10“ 1 "The King of Masks is a beautifully told story that pits the familial gender preference 
towards males against human preference for love and companionship. Set in 1930s China during a time of 
floods, we meet Wang, an elderly street performer whose talents are magical and capture the awe of all 
who witness him. When a famous operatic performer sees and then befriends Wang, he invites Wang to join 
their troupe. However, we learn that Wang's family tradition allows him only to pass his secrets to a 
son. Learning that Wang is childless, Wang is encouraged to find an heir before the magic is lost 
forever. Taking the advice to heart, Wang purchases an 8 year old to fulfill his legacy; he would teach 
his new son, Doggie, the ancient art of silk masks. Soon, Wang discovers a fact about Doggie that 
threatens the rare and dying art.<br /><br />Together, Wang and Doggie create a bond and experience the 
range of emotions that invariably accompany it. The story is absorbing. The setting is serene and the 
costuming simple. Summarily, it is an International Award winning art film which can't help but to move 
and inspire."



文本分类 数据预处理

train_clean, train_labels = clean_text(train.values, True) # 文本清理 去除无效字符

# tokenizer give each word a unique id
tokenizer = Tokenizer()
tokenizer.fit_on_texts(train_clean)
word_index = tokenizer.word_index  # final id
train_seq = tokenizer.texts_to_sequences(train_clean)  # convert dataset to ids

max_review_length = 200
train_pad = pad_sequences(train_seq, maxlen=max_review_length)  # padded with max length 默认为前向填充
review_lengths_longer_than_pad = 0
for seq in train_seq:  # calculate how many reviews longer than pad length

if len(seq) > max_review_length:
review_lengths_longer_than_pad = review_lengths_longer_than_pad + 1

x_train, x_test, y_train, y_test = train_test_split(train_pad, train_labels, test_size=0.20, random_state=2)
x_test, x_valid, y_test, y_valid = train_test_split(x_test, y_test, test_size=0.20, random_state=2)

# RESULT DEMO
With all this stuff going down at the moment with MJ i've started listening to his music, watching the odd documentary here and there,

stuff going moment mj ve started listening music watching odd documentary,

[415, 75, 431, 8839, 50, 519, 2478, 122, 56, 889, 528, 187, 18714, 187, 11270, 173, 83, 14, 676, 2479, 124, 97, 10, 511, 4097, 173, 22, 219, 
595, 2354, 1210, 11270, 76, 4849, 76, 650, 2, 262, 75, 11, 312, 1682, 499, 1158, 3286, 8839, 422, 809, 3363, 17, 452, 614, 1519, 15, 52, 
4446, 1871, 1013, 154, 353, 1459, 759, 2443, 4,,,, 1374]
[   10   511  4097   173    22   219   595  2354  1210 11270    76  4849

76   650     2   262    75    11   312  1682   499  1158  3286  8839
422   809  3363    17   452   614  1519    15    52  4446  1871  1013
154   353  1459   759  2443     4  8839   429    75   652    74   245
101  7449   614  3460  8839 37276  1883     1   136   353  1459   256
3   880    16    42  1506  1012  2354    12   561    50   397   733

6944    12    41    16   166   373  4416  3408    41    92   235   449
216   263   124     3 18716 18717   327  1374]



文本分类 设置网络结构

# 构造模型
datas_placeholder = tf.placeholder(tf.int32, [None, max_document_length])
labels_placeholder = tf.placeholder(tf.int32, [None])

# 建立embeddings矩阵
embeddings = tf.get_variable("embeddings", [vocab_size, embedding_size], 
initializer=tf.truncated_normal_initializer)
# 将词索引号转换为词向量[None, max_document_length] => [None, max_document_length, 
embedding_size]
embedded = tf.nn.embedding_lookup(embeddings, datas_placeholder)
# 转换为LSTM的输入格式，要求是数组，数组的每个元素代表某个时间戳一个Batch的数据
rnn_input = tf.unstack(embedded, max_document_length, axis=1)

# 定义LSTM，20为输出神经元数量
lstm_cell = BasicLSTMCell(20, forget_bias=1.0)
rnn_outputs, rnn_states = static_rnn(lstm_cell, rnn_input, dtype=tf.float32)

#利用LSTM最后的输出进行预测，取最后一个时间戳的输出神经元，在其上加全连接层
logits = tf.layers.dense(rnn_outputs[-1], num_classes)

predicted_labels = tf.argmax(logits, axis=1)



文本分类 训练模型

# 定义损失和优化器
losses= tf.nn.softmax_cross_entropy_with_logits(

labels=tf.one_hot(labels_placeholder, num_classes),
logits=logits)

mean_loss = tf.reduce_mean(losses)
optimizer = tf.train.AdamOptimizer(learning_rate=1e-2).minimize(mean_loss)
with tf.Session() as sess:

# 初始化变量
sess.run(tf.global_variables_initializer())
# 定义要填充的数据
feed_dict = {

datas_placeholder: datas,
labels_placeholder: labels}

print("开始训练")
for step in range(3000):

_, mean_loss_val = sess.run([optimizer, mean_loss], feed_dict=feed_dict)
if step % 10 == 0:

print("step = {}\tmean loss = {}".format(step, mean_loss_val))
print("训练结束，进行预测")
predicted_labels_val = sess.run(predicted_labels, feed_dict=feed_dict)



欢迎各位老师指导
THANK YOU



Q&A


