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用Python學智慧聯網智慧聯網

Chapter 02：用 Python 玩轉 AI
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踏入 AIoT 的世界

1 何謂 AIoT

2 用Python 玩轉 AI

3 AI 的小大腦 –微控制器

4 迴歸問題 –體溫監測站

5 IoT應用 –體溫通報器

6 二元分類 –雲端步頻紀錄儀

7 多元分類 –無線體感鍵盤

8 CNN – 智慧聲控燈
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AI- ( )

樹突

刺激訊號

軸突

突觸



輸出 = 輸入 1×權重 1 + 輸入 2×權重 2 + 輸入 3×權重 3 + 偏值
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y = 0.8337x - 81.331



( )

= 0.8337 - 81.331

建立兩組資料間的對應函數



y = f(x) = kx + b
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(Backpropagation, BP)





(Gradient descent)
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(Adaptive )
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(Momentum)
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Colab



HTML

Markdown

Cell
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File/New notebook

Cell : Code/Text
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Welcome To Colaboratory
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Welcome To Colaboratory
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Keras

•

• … (ex CNN RNN)

• (CPU GPU)



Keras



# Keras
from tensorflow.keras.models import Sequential 
# Keras
from tensorflow.keras.layers import Dense 
# 
model = Sequential() ← model 
model 
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( )

(Dense layer) 

model.add(Dense(4, activation='relu', input_shape= (4, ))) ← 
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model.add(Dense(3, activation='relu')) ← 
input_shape 
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model.add(Dense(1)) ← , 1 , 
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model.summary() ← 
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開發環境

Colab



• 591 

4 

✓ 689

✓ 4

✓



# txt Colab
from google.colab import files

uploaded = files.upload() # .txt 
uploaded = files.upload() # keras_lite_convertor
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# house.txt ,

import keras_lite_convertor as kc

path_name = 'house.txt' #

Data_reader = kc.Data_reader(path_name, mode = 'regression') #

(regression )

data, label = Data_reader.read(random_seed = 12) #

5 , 12 (data label 

numpy.array
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Python ( )



Python 

• string = "52python"

• tuple tuple = (1, (2, ), 3)

• list = [1, [2], 3]

• set = {1, '2', 3}

• dick = 

{'A':1, 'B':'2', 'C':3}
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Python numpy.array

• Numpy Python

import numpy as np # numpy
a = np.array([10, 2, 45, 32, 24]) # 

>>> len(a) # len()

>>> a[2:4] # ( 2 ~ 3)

>>> a[:4] # ( 0 ~ 3)
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• ( )

• ( )

• ( )



#
# 90%
split_num = int(len(data) * 0.9)
train_data = data[:split_num]
train_label = label[:split_num]
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•

✓ 4 ~ 26 

✓ 0 1

•

✓

•

( 0 )

• ( 0 ~ 1 )



• {5, 6, 8, 9}

✓



✓



• {5, 6, 8, 9}

✓ 7

✓

✓

• 5 – 7 = -2, -2/1.5811 = -1.2649

• 6 – 7 = -1, -1/1.5811 = -0.6324

• 8 – 7 = 1, 1/1.5811 = 0.6324

• 9 – 7 = 2, 2/1.5811 = 1.264

• {15, 16, 18, 19}

✓

✓

✓

• 15 – 17 = -2, -2/1.5811 = -1.2649

• 16 – 17 = -1, -1/1.5811 = -0.6324

• 18 – 17 = 1, 1/1.5811 = 0.6324

• 19 – 17 = 2, 2/1.5811 = 1.264



#
mean = train_data.mean() #
data -= mean
std = train_data.std() #
data /= std 
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# label 0 ~ 1 (label )

New_label = label / max(label)
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• house.txt 689

✓ 90% (620 )

✓ 10% 30

✓ (39 )



#

#

train_data = data[:split_num] #

print(train_data.shape)

train_label = new_label[:split_num] #

#

validation_data = data[split_num:-30] #

print(validation_data.shape)

validation_label = new_label[split_num:-30] #

#

test_data = data[-30:] # 30 

print(test_data.shape)

test_label = new_label[-30:] #
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•

✓ 3 20 

# 

from tensorflow.keras.models import Sequential

from tensorflow.keras.layers import Dense

model = Sequential() #

# , ReLU , 4 

model.add(Dense(20, activation = 'relu', input_shape = (4,)))

# , ReLU

model.add(Dense(20, activation = 'relu'))

model.add(Dense(1)) # 1
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• "adam"

✓ Adam 

#

#

model.compile(optimizer = 'adam', loss = 'mse', metrics = ['mae'])

history = model.fit(train_data, train_label, validation_data = (validation_data, 

validation_label), epochs = 200) # 1
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•

#

import matplotlib.pyplot as plt

plt.plot(history.history['loss’], "r", label = 'loss')
plt.plot(history.history['val_loss’], "b", label = 'val loss')
plt.legend() #
plt.show() #
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#
import numpy as np

plt.figure(figsize = (10, 8)) # (10,8 )
plt.subplots_adjust(hspace = 0.3) #
# - (* max(label) )
error = test_label.reshape(30, 1) * max(label) - model.predict(test_data) * max(label)
# 15 ,
step = (max(error) - min(error)) / 15
#
interval = [i for i in range(int(min(error)), int(max(error)) + int(step), int(step))]
#
width = 0.3
plt.subplot(2, 1, 1) # (2 1 - )
plt.xlabel("test data") # x
plt.ylabel("money")
plt.bar(np.linspace(1, 30, 30) - width / 2, (test_label * max(label)).reshape(30), width = 
width, label = 'actual')
plt.bar(np.linspace(1, 30, 30) + width / 2, (model.predict(test_data) * 
max(label)).reshape(30), width = width, label = 'predict')
plt.legend()
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ex2-15

#

data = np.array([[8, 5, 0, 0],
[15, 6, 0, 0],
[12, 5, 1, 0],
[17, 2, 1, 0]])

#

data = data - mean # data

data = data/std # data

tem = model.predict(data) #
tem = tem * max(label) #
print(tem) #


