eRliESH

il o R

1. @Hra
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FBUARRH L, AEM %% EASRSCRERBERIE . A — K BB Gl s 7 RESEH, WUT
KAWL I BRI X LR AR F e T 02, PR AR A B fdH

1.2 8 H %K
1) LS5 S Bt aL AR e i . AR BRI ZRAE A CRD
2) ST NIRRT AR, H R T RERHR LI 21 f RS

3) AT A YA F B [E) AN 10 b

1.3 JFR RS

AIARE 3T Python 23] FE R4 T SCA -l A0 2], 1A Numpy RS XCEHIZ R, A sklearn
MRS AL (i ] Tensorflow, Keras ZEESR T IR 24 SRR 4R

1.4 RS

o Python 5 Python Package Wi 520, WIFEA M APT XA &3] .



o 24 B [Python 31 KEIFER A T, &SRS TTERATE, W AE RS 3h
Kernel fgdl (£ 3 [Kernel] - [Restart Kernell).

2. @HMN

2

2.1 S

B DI 5 AR2RAYIE 50000 SR SCAS, il B, fhey, BRIk, W&, KF.
o BHHEEMAT N, /datasets/5ibedfa05005208e83d1eded-momodel /news”

[11: # SAMXE
import os
os.environ["HDF5_USE_FILE_LOCKING"] = "FALSE"
import time
import random
import jieba as jb
import numpy as np
import jieba.analyse
import tensorflow as tf
import tensorflow.keras as K
from matplotlib import pyplot as plt
from tensorflow.keras.layers import Dense
from tensorflow.keras.layers import Input
from tensorflow.keras.models import Model
from sklearn.preprocessing import LabelEncoder
from tensorflow.keras.models import load_model
from tensorflow.keras.models import Sequential
from tensorflow.keras.layers import Activation

from tensorflow.keras.utils import to_categorical



RS, AT L

[2]: dataset = {}
dataset_path = "./datasets/5fbcdfa05005208e83d1ede4-momodel/news"
files= os.listdir(dataset_path)
for file in files:
path = os.path.join(dataset_path, file)
if not os.path.isdir(path) and not file[0] == '.': # kit (A CFFn X3k
f = open(path, 'r', encoding='UTF-8') # T/ X {F
for line in f.readlines():

dataset[line] = filel[:-4]

BUAE S RS e BRI 1 28

[1: [types = CHE", "HE", “BE", "HE", "KE"
for t in types:
for k, v in list(dataset.items()):
if v == t:
print(k, "Type:", v, '\n')

break

2.2 iR dE pidb e

TERMOCASZE NG, 15 S SR AL Bl e 7337

ISR R IRAT S KGR IT 25 2y 15 IR A% 03], (H @ AT N e =5 2T 2 AN B — A0, Een—
B A5 41" New York” |, FEBAMCN— N6 E R -

[T R s s e Sey s s - v g S W P 27 Qe D TF I

XEIAE jieba WHtfT70i0], SEHIRSHIEGR . BN 5 1B T 7Rt HE

WL J5#:5% https://github.com/fxsjy/jieba

[ 1: article = next(iter(dataset))
[]: # B0 H

article_split = [" ".join(jb.cut(article, cut_all=False))]
print ("ML A 417 4 £ :\n" ,article_split)

[1:|# 28X
article_split = [" ".join(jb.cut(article, cut_all=True))]



[]:

[]1:

print ("2 A 4977 %4 £ :\n",article_split)

ETTE T Evs:
article_split = [" ".join(jb.cut_for_search(article))]
print ("# R 5| EE X9 H %K \n",article_split)

i)l TF-IDF S53k5evh25 A0 i 10 5 it il i

TF-IDF (term frequency-inverse document frequency, aJ#fi-ii[a SCA4iR) 2—fA T EEHR
5 SCARZ A H I IAEIA .
* TF-IDF @ —MGeit ik, HIPAPHAL— % T — A S S sl — Sk e o ) Heop — 1 SO =
TAREE . R B B T SO R BLAYUCBOSIE FEs i, (B[R] Iy S Bl AR R R B
AR T B
* TF-IDF 1y F 2048 AR Bl —fm SCs b i iR TF &, F HARH A SCE PR D>
HEL, WA R s ROE R R 2R X e )y, dEa Ak 2.
IR jieba T RYBAIATHRZERGEAT RSN, IR B AT 5 > K A
# S A o
str_full = {}
for t in types:

str_full[t] = ""

for k, v in dataset.items():

str_full[v] += k

for k, v in str_full.items():
print(k,":")
for x, w in jb.analyse.extract_tags(v, topK=5, withWeight=True):
print('%s %s' % (x, w))

2.3 X Tensorflow Keras # 7 — 1 BT R 5 plie X 4% fi

ilid Tensorflow Keras M#E R~ IR BRATT : + & RIR—— B — MBI B2
+ SRR BUR R BRI R compile() s, SEMUBAYARIE. + YIS
Bl A B () sRACR IR, + B HN— T BAY evaluate() 23 predict()
2 R RO A T T




2.3.1 BN 4R

TR R, LR R B EE R

[ 1: # BEEEERARL
def load_data(dataset_path):
:param dataset_path: ¥ IE & Xk K7
return: B TLAY A B Rt AL B AR A
sentences = [1 # #7[H UK
target = [1 # % j|

# E X label F|EFHBA XA
labels = {"##': 0, '#£&': 1, "#BE': 2, 'HZ': 3, "KF': 4}

files = os.listdir(dataset_path)
for file in files:
path = os.path.join(dataset_path, file)
if not os.path.isdir(path) and not file[0] == '.':
with open(path, 'r', encoding='UTF-8') as f: # ]/ X {F
for line in f.readlines():
sentences.append(line)

target.append(labels[file[:-4]])

target = np.array(target)

encoder = LabelEncoder ()

encoder.fit(target)

encoded_target = encoder.transform(target)
dummy_target = to_categorical(encoded_target)

return sentences, dummy_target

SRR Fr BT i), d T il JE B R B SR T SCRTE AL e, R BRI,

o STl BT . X HLAdT A Tensorflow fif) Tokenizer B #@alIC %,

[ ]: def padding(text_processed, max_sequence_length):

nimnn

BHEAE, WREH stm, WANBEKTIRKEGFI] (ZELA istm, REFKALHE)



:text_processed: [ EKH Token X AF7%|, —%4 list
:path: F & B2

:maz_sequence_length: padding A/, K& # W& A% 0
sreturn X W FH, numpy A% Z 44

res = []

for text in text_processed:

if len(text) > max_sequence_length:

text = text[:max_sequence_length]

else:

text = text + [0 for i in range(max_sequence_length-len(text))]
res.append (text)

return np.array(res)

# BFERMNCRAILRE LR

sentences,target = load_data(dataset_path)

# RXEXHERAKE. WRXAHKEATRAKE, HALAECLBHT, RIUWH 0 R

max_sequence_length = 80

# £ jieba MARHE A 2
sentences = [" ".join(jb.cut(t, cut_all=False)) for t in sentences]

print(sentences[0])

Tokenizer J&SLVF I IR 5 VA ) AL — AN SCATRRNE : R SURFAC— BT (B %
BRI AL RS ) 5 SRR — i h, P RC R RO DA eI . 3
. TF-IDF R &%,
# MER LK
vocab_processor = tf.keras.preprocessing.text.Tokenizer (num_words=100,
filters="'!"#$/%& () *+,-./:
—3<=>?7e[\]1"_"{I}~ ',

oov_token="'<UNK>')

# R DAY 2R 09 XA T 5

vocab_processor.fit_on_texts(sentences)



RERIFARAT N json, JG L n] A B R, 52U 208 tf.keras.preprocessing.text.tokenizer__
from__json(json__string), RJPAFAS vocab_ processor #H[H 1% 4

[1: # KR LRRFEEE

vocab_keras_path = "results/vocab_keras.json"

vocab_json_string = vocab_processor.to_json()
file = open(vocab_keras_path,"w")
file.write(vocab_json_string)

file.close()

[1: ) # WRZWMELAERT WK, AR AEERERT, HEM L P C R
vocab_json_string = ""
vocab_keras_path = "results/vocab_keras.json"
with open(vocab_keras_path) as f:
vocab_json_string = f.read()
vocab_processor = tf.keras.preprocessing.text.

—tokenizer_from_json(vocab_json_string)

C1: #AFF %%k, ¥ sentences XAJ77|

text_processed = vocab_processor.texts_to_sequences(sentences)

# KT padding ABRTKE, WREM lstm WAFE padding K EHEKE

text_processed = padding(text_processed, max_sequence_length)

FIRLH D At dle, B 30% Hdleti kAR

C1:|# BiE& LB
val_split = 0.3

# ATHIF

text_target = list(zip(text_processed, target))
# print (text_target)

random. shuffle(text_target)

text_processed[:], target[:] = zip(xtext_target)

text_processed[:], target[:] = zip(xtext_target)

# BIfEHE



val_counts = int(val_split*len(text_target))

# Y%k
val_X

text_processed[-val_counts:]

val_y = target[-val_counts:]
train_X = text_processed[:-val_counts]

train_y = target[:-val_counts]

2.3.2 WA BB 5 g 4

Keras A% L3452 model, —FAALMAZITT R REAHALE Sequential JFHEIY,
ERZ MG ZENERER . X EZ AR, IRV IZE Keras s¥GL APT, EAVFEMTER
MM ZEE . THIYoRFAT Sequential 7R :

[1: # FR—: FEH .addO) FHEKEERMEIBER F
# FAMKRE
from tensorflow.keras.models import Sequential

from tensorflow.keras.layers import Dense, Activation

# AERA, BEFHEE (Sequential ))
model = Sequential()

# MR 4%
# A edER
model .add (Dense (64, input_shape=(max_sequence_length,)))

# RN TEE, MIERHKE relu

model.add (Activation('relu'))

# 3T EAE A BRI

model . summary ()

[1:# 7R M EEBIMZ Mz r R
# FAMKXHA
from tensorflow.keras.models import Sequential

from tensorflow.keras.layers import Dense, Activation


https://keras.io/getting-started/sequential-model-guide/

# HBEEA, #BEFRHEAE (Sequential V)
# I W% R LA Pl R h %% Sequential HyfiEAs, RAIE—/ Sequential KA
model = Sequential([

Dense (64, input_shape=(max_sequence_length,)),

Activation('relu')

D

# 3T AR A AR

model . summary ()

# A= BHRMAE
# FAMXIE
from tensorflow.keras.layers import Input, Dense,Activation

from tensorflow.keras.models import Model

# MANE, RE—/KE tensor

inputs = Input(shape=(max_sequence_length,))

# oEER, RE—/KE

output_1 = Dense(64) (inputs)

# WOE R E

predictions= Activation(activation='relu') (output_1)

#RAE-IEE, adMAE. 2EERMHEER

model = Model (inputs=inputs, outputs=predictions)

# 3T AR A BRI

model . summary ()

2.3.3 HALIRIENE IR

o BIE—AMAERAY CNN 22 R 2R3 ) T304 738



[1:

[]:

10

def dnn_model(train_X, train_y, val_X, val_y, model_save_path='results/demo.h5',

log_dir="results/logs/"):

# EBERAE, AFFHEL (Sequential))

model = K.Sequential()

# 2EEWENL

model.add (K.layers.Dense(64, input_shape=(80,), activation="relu"))
# 2HEEMENYL, XA softmaz FAHE & &K

model .add(K.layers.Dense(5, activation="softmax"))

# A

model . compile(loss="categorical_crossentropy",

optimizer="adam",

metrics=["accuracy"])
# YHER
history = model.fit(train_X.astype(np.float64),
train_y,
epochs=2,
validation_data=(val_X, val_y) )

# REFER

model . save (model_save_path)

return history, model

o B GRd REAIBRUAR B0
# Jtd it A

start = time.time()

# B F AR
data_path = "./datasets/5fbcdfa05005208e83d1lede4-momodel/news"

# YWEHARA, FREON S EMY G ER

history,model = dnn_model(train_X, train_y, val_X, val_y)

# 37 AR A A LA AR AL R R Ak

model . summary ()



[]1:

print ("HEA Y| L E KK ", time.time()-start)

o AR R

def plot_training history(res):

mnn

SHERA NN SHER
:param res: A WY GER

creturn:

nimnn

# LHEAYN A RY R R FHHE
# LR HEANER R AL, KER loss
plt.plot(res.history['loss'], label='loss')

# LERANGIBFEHFHREABL, HFER val_loss
plt.plot(res.history['val_loss'], label='val_loss')

# R EA, R B AR R R AR A L R B B
plt.legend(loc="'upper right')

# R A
plt.show()

# SRR A Y G AR A B e R A T
# R BRI S BFHERER L, FER acc

plt.plot(res.history['accuracy'], label='accuracy')

# LHERNGRBEFHFHEREGHL, TELE val_acc

plt.plot(res.history['val_accuracy'], label='val_accuracy')

# ol B, R i BN BEX R A R AR, BB R E L E N BN

plt.legend()

# EoE R
plt.show()

11
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[1: # S EANEL R dh &
plot_training history(history)

o NIRRT AL
[ 1: def load_and_model_prediction(val_X, val_y, model_path = 'results/demo.h5'):
AR AR fu R P, TEIRER M loss TR
:param validation_generator: Tl % iE

creturn:

mimn

# kAR A

model = K.models.load_model (model_path)
# RBIIESE R loss 1 accuracy

loss, accuracy = model.evaluate(val_X, val_y)

print("\nLoss: %.2f, Accuracy: %.2f%%" % (loss, accuracy * 100))

[ 1: load_and_model_prediction(val_X, val_y)

2.4 BB AT P

C1:|# WE—REHHE
def predict(text):
:param text: WX FiFE
creturn: FHAERAMER, ' B

nimnn

labels = {0: '#H&K', 1: '#&', 2: "BEK', 3: 'R, 4: "KF'}
sen_prosessed = " ".join(jb.cut(text, cut_all=False))

max_sequence_length = 80

sen_prosessed = vocab_processor.texts_to_sequences([sen_prosessed]) [0]

sen_prosessed = padding([sen_prosessed], max_sequence_length) [0]

sen_prosessed = np.array(sen_prosessed) .reshape(l, -1)

# AR A AT

result = model.predict(sen_prosessed)
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prediction = labels[list(result[0]).index(max(result[0]))]

return prediction

# R — B E Ao

text = "BEAAKPDRFELFRIFF  AF ELRFSETLEFETW, ERFFRE
EL¥F i T AL L EEHAY B, (E-—UEEH NTERERE, £H
Aptina ¥ H EAMARAWMT LEEZHMETFATKFNKGET 4HHIT LESLHKET
AR AR TIELTX—HE, ZAHRIERT, BTHOHUEEAAEBRTLE, X545
FAREMH KL T 2003 F£ 9 AWELBETEIENEEFHLBEARLALESFFNT S
AT RGHL, EMNEEFRY 9 HEERNALESR. FLMEFEFKIH CE0 HEAEE
£ 10 AXYERET, FEMATEARBEBRREETFIATIIMN. £E. FHE. XRFH
W, BH. A% % 16 KEFFIN KAYRELHMEFHES T Aptina A7 ZXAF
A RAF 2008 FAA KL F AR, HFHFERRE 200 F. 300 FH 500 FH &
CMOS K& R, & CMOS RARAT I M 4R e “B L FHHAMT AR R TR AMA
30 AZ 40 A, XHHPRINZ2LHEE Aptina AF.” mFALZE, WTELHwTH
RI%%#% 200 A, AFFF%HHE 100 ALZH  ZREALHRY, EE2HMEFREETFHK
KEHE (MTK) FAEA IR RMBEAR, ERTEEBRETHE LT RN “B 7 E
WREZESREFDLHREE, ZEBAEYN, BREHEERXA.” LA—CLHXELITA
TiHd, BRTEERBEF VAR 20 L5, BEEHELHAZ 1 LETHATRD

“M 2007 £ 10 A% 2008 FH 10 A, B#EH 4 KAL IC RIHAFAHIELA R,
2009 FX I WM EP| L2 An.” iSuppli FEESEA LTI X EHE, MERERLKT
FEE, MPEFSRETAAAEZENDATKRAYTAE, WM R T A0 —F &, #
FWH 4 KAL IC WHAFTA: EENK. MNGEEHE. BINEZ. KEHBIL. #
xifE  ExER: PESHLE 2011 SFHEX A THEA 2000 2 KT &
2% ok H e

print(predict (text))

3. 8H

AHWA: R —BopE, X BosE 25 .
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3.1 QI YIZREE

LA RN SRR, B, QU IR, BALRAY . PROTELSE
USRS YNGR R AR, AR0] DA PR R i S5 T IR BB I G, T 51 o AR

AL
URARXE H SN AR AR AR F R, AT AR A 17!
e
L ARWAT ATEFATIME G 4 10 v SRR P2 ST (G T W] AMB BB predict A1 R 1)

WATPAH BRI IR SC B, (HAT 2R predict ek Ak AT Ak X 2K !
2. HEAUS R AME Py SCPFH TR GPU BEATRE LI 25 .

e e . LI L e N e

XL T KI5 S B P, QIR . DNZRE . PRAFBERURT PEAREOR S5 A AURS,
At HARAE S G n] DA B AT 55 BE

# FAMRA

import copy

import pandas as pd

import numpy as np

import tensorflow.keras.backend as K

from matplotlib import pyplot as plt

from sklearn import preprocessing

from tensorflow.keras.models import Sequential

from tensorflow.keras.layers import Dense,LSTM,GRU

from tensorflow.keras.callbacks import TensorBoard,ModelCheckpoint

from tensorflow.keras import optimizers

def processing_data(data_path, validation_split = 0.3 ):

nmnn

BAE A

:data_path: IEE B
cvalidation_split: X| AKILERLE
:return: train_X,train_y,val_X,val_y

nimnn



15

N — EXELIAPXXARAE, B4aR, BIRALEES R,
train_X, train_y, test_X, test_y = None,None,None,None
pass
#

return train_X, train_y, test_X, test_y

def model(train_X, train_y, val_X, val_y, save_model_path):

nimnn

W, NEMRFREZIEE

:param train_X: | GEFAE

:param train_y: L& target

:param test_X: A& HFAE

:param test_y: R E target

:param save_model_path: [RFFHELA By B2 Fn 4

mnn

#ommmmmmmmooooo LRMA AR, Y GFRAEEH B R,
pass

# REEA (FEARFEANEERLR)

#

return

def evaluate_mode(val_X, val_y, save_model_path):

i A A An TF A A
FOAEHR, tetn: BAJALBRHEIdE, WKELEN loss . BWHERRELEMS
EM AT
TESR:
1.mEEE GFRS ARGy R ERED,
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2.3 B T8y A BATIFfE

:param test_X: iR & 4L
:param test_y: JHAE target
:param save_model_path: Ju#EA B2 AR, FHEE RN KT HHEE

creturn:

R ST o BRI 5 S A 0 R B

def main():

REFIBRINGRAE, @R ELE. AREE. IAEE. BRRT. FNHEEE,

WRANAGEKGEALHFE, RTNESABRBNSEF T FEHIEHEE, HAE)
GHRHENER,

WRENE TG KRG EREEHE, WAARRT!

:return:

nimnn

data_path = "./dataset" # HKEEKRE
save_model_path = "results/model.h5" # {RFHA K12 F0 L F

validation_split = 0.2 # KiF& W E

# R AT E

train_X, train_y, val_X, val_y = processing_data(data_path,

—validation_split = validation_split)

# A, YNEmRFHE

model (train_X, train_y, val_X, val_y, save_model_path)

# IPERA

evaluate_mode(val_X, val_y, save_model_path)



[]1:
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if __name__ == '_main__':

main()

3.2 BEXY

R 1 SRR 2 4 R s 4 R OCHE W H TR A3 predict O BREL cell, RI DB M
RIS X IR 1) cell. TiREAN A E BRI .

2. ESFAMEMERE = (BRSPS ALK 3. MBI iR,
R e BRI GBI PEFE . 4. predict O MREWH AT IEA LS. 5. WIKEHCSIES R
PRI BEAR T 24K, QNSRRI BT 55 TR BURAFAE results SCFIETR

# FAMKRE

import os

os.environ["HDF5_USE_FILE_LOCKING"] = "FALSE"
import numpy as np

import jieba as jb

import tensorflow as tf

from tensorflow.keras.models import load_model
from sklearn.preprocessing import LabelEncoder

from tensorflow.keras.utils import to_categorical

# K cell REN A Notebook Y| LKA 45 K #ATF & MANRAE R &
# UL HAMAZELEN TR, FellRBHTRINRG

vocab_json_string = ""
vocab_keras_path = "results/vocab_keras.json"
with open(vocab_keras_path) as f:

vocab_json_string = f.read()


https://momodel.cn/docs/#/zh-cn/%E5%9C%A8GPU%E6%88%96CPU%E8%B5%84%E6%BA%90%E4%B8%8A%E8%AE%AD%E7%BB%83%E6%9C%BA%E5%99%A8%E5%AD%A6%E4%B9%A0%E6%A8%A1%E5%9E%8B

[1:
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vocab_processor = tf.keras.preprocessing.text.

—tokenizer_from_json(vocab_json_string)

def padding(text_processed, max_sequence_length=80):

nmnn

BEAE, WREM tstm, WA NERTRAKERFF.
:text_processed: FEKW Token (. XAKFF|, 4 list
:maz_sequence_length: padding A/, K& E W& A% 0
sreturn I E W FF, numpy A% Z 4 A

res = []

for text in text_processed:

if len(text) > max_sequence_length:

text = text[:max_sequence_lengthl]

else:

text = text + [0 for i in range(max_sequence_length - len(text))]
res.append (text)

return np.array(res)

e BOUBIRRYE X
[ ————————EEEEEE—————.,

AET I B P 4 BB A0 (R0, 520 B B s

# mmmmmmmmmmmmmmmmmmmmmmee R S T Ll L e ———

# mEBER GE M EARA S W R EHEAD

# EMEA, wHFEE model_path AN KR, 5 Y XHREL.

# W R R results XKL TH demo.h5 #A |, | model_path = 'results/demo.
—~hb'

model_path = None

# mEAER, WEXF keras HEZE Y 4EA, N model=load_model (model_path)
model = load_model (model_path)
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def predict(text):
:param tewt: WX FHFE, HHE b E
return: FABHRNED, B B

nimnn

# mmmmmmeee AT 0 RA, T HETRE B Mk, £I0H 2 0L A
labels = {0: '"R&', 1: '#£2', 2: "K', 3: "UZ', 4: "KF'}
sen_prosessed = " ".join(jb.cut(text, cut_all=False))

max_sequence_length = 80

sen_prosessed = vocab_processor.texts_to_sequences([sen_prosessed]) [0]

sen_prosessed = padding([sen_prosessed], max_sequence_length) [0]

sen_prosessed = np.array(sen_prosessed) .reshape(l, -1)

# i H AR A AT H
result = model.predict(sen_prosessed)

prediction = labels[list(result[0]).index(max(result[0]))]

return prediction
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