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import pandas as pd
import matplotlib.pyplot as plt

datadir = "DataFolder" # T—AMNHZ T+ ILHF

csv_train = datadir+"2Dcrd2Classes_train.csv" # T—432 774 JLD/NA
df_train = pd.read_csv(csv_train)

train_data=df_train.iloc[:,:2] # ZcEE5IM 5 2 5|4
train_labels=df_train.iloc[:,2] # 2 3IE

# FET—2070y b
for i in range(len(train_labels)):
if train_labels[i]==0:
plt.scatter(train_data.iloc[i,0], train_data.iloc[i,1], color="r")
else:
plt.scatter(train_data.iloc[i,0], train_data.iloc[i,1], color="b")
plt.show()—
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import pandas as pd

import tensorflow as tf

import tensorflow.keras as krs
import matplotlib.pyplot as plt

datadir = " DataFolder "

csv_train = datadir+"2Dcrd2Classes_train.csv"
df_train = pd.read_csv(csv_train)
train_data=df_train.iloc[:,:2] # ZcEEFIM D 2 Fl5
train_labels=df_train.iloc[:,2] # 2 3l B

csv_valid = datadir+"2Dcrd2Classes_test.csv"
df valid = pd.read csv(csv_valid)

valid_data=df_valid.iloc[:,:2]
valid labels=df valid.iloc[:,2]

Gy 752 & N B ELER | R & A
% DNN % 5L

# DNN D E

model = krs.Sequential()
model.add(krs.layers.Dense(1,input_shape=(train_data.shape[1],)))
HCDLANY—ZEBMTHEQDRT 4 v 7 [EF
#model.add(krs.layers.Activation("sigmoid"))

. FH1EEIZIIANT 2D
# ETILDEE S 5.

model.compile(loss="mean_squared_error', optimizer='sgd', .
metrics=[ 'mean_absolute_error']) Ennn_dauLshap? D7) % e
BLTAHATLSESN,

# TRV
EPOCHS = 10

# PEEEBERDORE verbose (£ 0,1,2 #HY., 0:KRFAEL, 1: TOJ LR/N—, 2:3#
history = model.fit(train_data,train_labels,epochs=EPOCHS,batch_size=25,
validation data=(valid data,valid_labels), verbose=0)

# print(history.history)

# FEIBFED Accuracy DIEDHE
plt.plot(history.history[ 'mean_absolute error'])
plt.plot(history.history['val mean_absolute error'])
plt.title('model mae')

plt.ylabel('mae")

plt.xlabel('epoch')

plt.legend(['train', 'test'], loc='upper left')
plt.show()

# FET—420TAY b
for i in range(len(train_labels)):
if train_labels[i]==0:
plt.scatter(train_data.iloc[i,0], train_data.iloc[i,1], color="r")
else:
plt.scatter(train_data.iloc[i, @], train_data.iloc[i,1], color="b")
plt.show()

# FEETIIZK D valid datadDTA Y k
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for i in range(len(valid_labels)):

if valid_labels[i]==

plt.scatter(valid data.iloc[i,0], valid data.iloc[i,1], color="r")

else:

plt.scatter(valid_data.iloc[i,@], valid_data.iloc[i,1], color="b")

plt.show()

# ZEETIVIZL S valid_data D5
result = model.predict(valid data)

# FEETIICEL S valid_data D5
for i in range(len(valid_labels)):

if result[i] < 0.5:
if valid labels[i] == @:
plt.scatter(valid data
else:
plt.scatter(valid data
else:
if valid_labels[i] ==
plt.scatter(valid data.
else:
plt.scatter(valid_data.
plt.show()

> FE

MERRICE O\ E=TAay b+

.iloc[i,0],

.iloc[i,0],

iloc[i,eo],

iloc[i,0],

valid data

valid data.

valid data.

valid_data.

Za—I Ry U= L5558 - 5H
.iloc[i,1], color="r")
iloc[i,1], color="m", marker="x")
iloc[i,1], color="b")
iloc[i,1], color="c", marker="x")

B ARRIEESCBERICRTYTREHEENET S ATV TEHAEVNO TERIEEHEEHTII=2—F

WY T —O%EERLET

B EkBE%(Emean_squared_error] (EHZFBE)IZLET,

B FRMEN 05 KiEE5 0, 05 LEZES 1 ELET,
B CERAEBRICATYTEREESTLVEN =6, BIRO &S ITEMRMBICEY . 0 RiFO1RYKREGTHIEIC

BHELHYFET

B EHEEARICO T EAREESAOD ATV EIRTIE, FRIEK 0~1 &Y, ENENDINILIZEYT

BHERLATT ENTEET,

[FLWHIF epoch = 10 GEDT, UTDESICEFENWNCHETEFEA. $ 54 L epoch ZIEWOL TH

FERTHFELEL D,

val id_data IEfig
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BT 4y Z7EBICE B 2 RTCEOSE GERREHE)

#EF—4 : 2Dcrd2Classes_train_nonliear. csv
FBIT—4 : 2Dcrd2Classes_test _nonliear. csv

B CO&ET—RIEMEODR Ty AR TIIREICLMADETELRNIEEERL TEELY,
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DNN i X 3 2 Rt D588 GEREHE)

2EF—A - 2Dcrd2Classes_train_nonliear. csv
FHT—A : 2Dcrd2Classes_test_nonliear. csv

# DNN DE
model = krs.Sequential()

EEHTDH

model.

model.
model.
model.

add(krs
add(krs
add(krs
add(krs

.layers
.layers.Activation("tanh"))
.layers.Dense(128))

.layers.Activation("tanh"))

# EESBLERHLEHEOEY MIZDEZTAHLTED
model.add(krs.layers.Dense(64, activation="tanh"))
model.add(krs.layers.Dense(8, activation="tanh"))
model.add(krs.layers.Dense(1, activation="sigmoid"))
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B TA—T5—ZUJ (BRBD=a—FILFYbT—)) TIEFRH DS BN ATREA C EE R L TZELY,
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BELESA—SILRYRNI—ODBERTE

model.summary ()

Model: "sequential_ 8"

Layer (type) Output Shape Param #
dense_16 (Dense)  (None, 256) 768
activation_8 (Activation) (None, 256) 0

dense_17 (Dense) (None, 128) 32896
activation_9 (Activation) (None, 128) 0

dense 18 (Dense) (None, 64) 8256
dense_19 (Dense) (None, 8) 520

dense 20 (Dense) (None, 1) 9

Total params: 42,449
Trainable params: 42,449
Non-trainable params: ©

Param # [ NN D EH T,

AALANY—IL 3 /—F Xy . INAM T R)TT,
dense 2?2 E LAV —BEIXELDHEELHYET,
Output Shape [TZFDLAVY—DH L (/—FE) TT .

» dense_16 (X 256 /—F, AFIL A —¢& dense_16 DEI D/ \TA—42%1% 3 x 256=768,
> dense 17 (X128 /—F, ZCODLAN—~DAAIFEIDLAN—D/—FREINATRAD 1 R LI=#&E

AN T, INTA—2H1F 257 X 128=32896, LA TR+,
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T—45: 01T EDORET—4
K[ERT—A2IE Humidity GEE) . Pressure (R/E) . Temperature (K;8) . Wind_direction (J&L[E]) . Wind_speed (/&
E) . Weather (RR) D 6 B EH->TVLWET . XRIFX D fEEhTWET, (Bh:0. Z2Y: 1. MW:2. F:3)

#ET—A : Denver_train. csv
F 87 —4 : Denver_test. csv

Humidity (%) Pressure (hPa) Temperature (K) Wind_direction (angle)  Wind_speed (m/s) D
59 1016 273.66 350 4 3
24 1021 299.93 151 1 0
61 1038 267.1295 302 4 3
44 1016 266.62 240 1 0
70 1043 2598943333 245 1 3

B TUN—DXRRT—HT, BE B SE B, BENMKIEEDLNWSETEINEALTHTK
=3y,
v LAY —ZEBOT

AZYMNEERD

Dropout 4> BatchNormalization L4 ¥ —%{#5,

T—REEELRTD

ASRNEN

F-. CCTRAFEETIVERL. FEFAETIVEIFAIVELTRETETATILE ZBEHETILES
HARAATFRITETATILEANCTEHELSILTVET,

FEETILERE Y

W8~174T

datadir = " DataFolder "

csv_train = datadir+"Denver_train.csv"
df_train=pd.read_csv(csv_train) #csv 7 7 A JLinHAH
train_data=df_train.iloc[:,:5] # 55|93 (6~4 3|H) % train_data &9 %
train_labels=df_train.iloc[:,5] # 5 %H % train_labels &9 %

csv_valid = datadir+"Denver_test.csv"
df valid=pd.read csv(csv_valid)

valid data=df valid.iloc[:,:5]
valid_labels=df valid.iloc[:,5] ---

FRISES T—2E 557 (e~4 FIB) . RRDIAN)L (EFEFAN)L) (X5 5BQEDT, train_data
& train_label. valid_data & valid_label IZZNENREILET,

W19~29 17H

# pandas DX Vv FZFIAL TIE£L

# # pandas M mean, std XYY RIEFZENETNINZ LEDFHOBREREEZHET S
# average = train_data.mean()

# stdev = train_data.std()

6/10



—a—F Ry U= L D508 - mH
train_data = (train_data - average)/stdev
valid data = (valid_data - average)/stdev
# PRIRICT -2 EFELTIEZTICRALTEHELFREREEZE S -OITEZREHELTHL
average = np.array(average, dtype = "double") # params % numpy M array 2= IZZE#
np.save("average.npy",average) # numpy X TEZH L
stdev = np.array(stdev, dtype = "double")
np.save("stdev.npy", stdev)

Vo H H HF HF R R

BYIEIART IO TWET . CORRIEFEE T —2DELELETIHBHLTT, §|J_tl EHECIEERE
RD,(E — FHE) - 1ZEREELTOVET AZERLTWVENT —2EBER LT —ITREZLELT
HTLEELY,

W31~3317H
num_classes=4
train_labels=krs.utils.to categorical(train_labels, num_classes=num_classes)
valid labels=krs.utils.to categorical(valid labels,
num_classes=num_classes)

FERICHESIEBINIVIEBHIEELTHRAIAFENTLNAD T, One-hot XK IZEHLTLVET,
print(train_labels.shape) TITHI DR EFEZEL =Y. print(train_labels) TEFRICE D KSHENFRERSN TS HEE
EIDL—CJ"QELJ:BO

W38~55 17H

model = krs.Sequential()
model.add(krs.layers.Dense(256,input_shape=(train_data.shape[1],)))
model.add(krs.layers.Activation("sigmoid"))

model.add(krs.layers.BatchNormalization())
model.add(krs.layers.Dense(128, activation="sigmoid"))
model.add(krs.layers.BatchNormalization())
model.add(krs.layers.Dense(128, activation="sigmoid"))
model.add(krs.layers.Dropout(0.5))
model.add(krs.layers.BatchNormalization())
model.add(krs.layers.Dense(64, activation="sigmoid"))
model.add(krs.layers.Dense(8, activation="sigmoid"))
model.add(krs.layers.Dense(num_classes, activation="softmax"))

# ETILOEE

model.compile(loss="'categorical crossentropy’,
optimizer="adam",
metrics=["acc'])

DNN DEZEHDTY . RXD ID (F 0~3 DERELDT A IVSADDEELYET  EERERIE
categorical_crossentropy. DNN Dz # D ;&L BEEE Softmax, ZDERID Dense LAVY—D/—F#d 4 &
HYES,

metrics [ZI& acc(accuracy) #8ELET ., cNIFIEFEDE|S T, HFEREICELET,
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model.save("Weather_predict_model.h5", include_optimizer=False)

CCTIREEEAETINE—EI7AILELTREL. AIDTATSLTEFRETHEIZLTHET,

A& ST
m14~17 478

## BELETDHESEIROBHDZIAA D T MERR
# average = np.load("average.npy")

# stdev = np.load("stdev.npy")

# valid data = (valid_data - average)/stdev

REAETETREELLESE. FPRARDT —2LFELLES,

W24~3017H

model = krs.models.load_model("Weather_predict_model.h5", compile = False)

# ETILDWEE

optimizer = tf.train.AdamOptimizer(0.001)

model.compile(loss="'categorical crossentropy', optimizer=optimizer,
metrics=["acc'])

T7AINEEH L =FE FHETILERAHIAHET , TensorFlow 1.x M Keras TlE compile [FREEET-L1-
ETIICEDHDIENTERNDT. BEELET , TensorFlow 2.x Tl& compile 1EHRIEHHENTESD LS
252> TULVET , 1H . IRTE Colab Tl ver 2x MEATEAD TLEE D FaAV T HRLTLNET,

m33~36 17H

test_predictions = model.predict(valid_data)
print(test_predictions[30])

result =np.argmax(test_predictions,1)
print(result[30])

model.predict(FBIFAT—2) TF AN TEET , categorical_crossentropy Tld., FAIFER (K.
[9.0812296e-01 7.7803515e-02 1.4065598e-02 7.9311776e-06]
DEINZ. BIRNIVIZETHHEERLELTHASINET . COIBRKEFF DIV TIIANEDT—ENETS

IN)IZHEYET,
np.argmax ClRAEZF DIV TYIREMEITEET . F 2 5|15L 0: 5 AR, 1:{TAMDIEETT .
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#¥ 5 — & : house_cost_train.csv

FHlF — & : house cost_test.csv

BT — X (TR OETT,

1. 1 AH7=DDIPFEXR

2. 25,000 ‘F/77 4 — F LA EoBOFEEROEI G

3. M2 & DIF/NEER LD 2L X OEIGE

4. Fr—AX)EFRBRED O DT X I—FHK GiFHr 1. 29 Thwv:10)
5. BLEFRIEE (1,000 53D 1)

6. fEEY7- Y OFEEE

7. 1940 ELRTICEZR SN EZFEEHEAEL= v F OHEI&
8. 5 ODKRL VEM® Y X —ITHT 5 hNEERE

9. JHHRDEHERK~D T 7 & A AR D fE1E

10. 15 FAH 7= DREEBER DB

11. HTH DA 4E & Zehili b

12. 1000x (Bk-0.63) ~2 Bk : HTRlo B A HHE

13. Lower status ® A%

14. {FEAMH

B FEREET — 220 FEEMiEE FHT 22T 2L TATL AT,
B oA, 1 20fE%E T3 5729, EKBEA%Z mean_squared_error, DNN D% ® Dense L A4
Y— /) —FEiZ1 &4 3, AiFD7Z%H, DNN OREZDO L A4 ¥ — I iEHACBEIEUI R L 720,
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MNIST ic X 2 FE X BFESE

Google Colab 7 7 4 v : 06_MNIST 43#H.ipynb
Colab WICfRL L a2 XV 3B S DT, T TIHERDOAEHT 5,

MNIST 7 — % o HL Y FF 13 12 17H
(x_train, y_train), (x_test, y test) = mnist.load_data()

x_train @ FEA Gl - ZEH) 7

y_train © FEA GIEE - ZEIH) 7~

x_test : MEEEH 7T — %

y_test @ BREEH 7~

FEMT — 213 60,000 i, #EEEH T — £ 1% 10, 000 {i

x_train (3% XJCY X b T, x_train[0] 23 FE D 5, x_train[1] 23 8FD 0 &, ZHF N 28x28 DHET —
Rl oTWd,

H{R2S 2 RITHER DT, 1 RITEHT 22, R CTHIKRT 2729, x train 2EWL LT — % %
x_train_in & 3%, [EERIC, x_test DAL T x_test_in & 3§ %, Numpy ®D reshape #fi 5 XD a3 — FT
2RITLDOV A% 1 RITICEHTE 5,

x_train_in = x_train.reshape(mnist_num, 28*28)
x_test _in = x_test.reshape(mnist_test num, 28*28)

Za—=IN3y F 7 =7 DFEHILLT D5
model = krs.Sequential()
model.add(krs.layers.Dense(32, activation='relu', input_shape=(784,))) # D AJ

model.add(krs.layers.Dense(16, activation='relu')) # i 2 /&
model.add(krs.layers.Dense(10, activation='softmax'))

IETELBIEUL RelU Bz Hv: %5, ReLU 1ZBAD{EIZ/ 4 X & LCYI V5T, IEDfHIZZ D % £iGH
o H{ROMFEMEICEHDMHEIIFAEL VDT, HREZHK S HéE1: ReLU 2fiHT 2, 72, w&iX 0 2
LI9FTO 10V ICHT BHERD /=%, softmax BAEZ FH\» 5

L2 L ZDEEHEEHEBL =2 —n o, BEle Ll TOBEIEMEL Ry, 22T, RIZICIERIL
IT9. —MRINIC, =2—F% v P 7 =27 CTRAIMENKE 72 2 LIHRBIEAFEL 72 VIREI L 7=
VLT %hb, 2TZTIE0-255 FTOE% 0-1 DHEIPHICEHT 5,

x_train_nr = x_train # fh7 — X 1c 7

X_test_nr = x_test

x_train_nr = x_train_nr.astype(‘float32’) # U2
x_train_nr /= 255 # 255 TEl %
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