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1 RFEA
1.1 T4

2025 &7 E Z R AR (7 E Z R KM AEH SR ATERER AR A

EI, #EI4% S BRICS-FS-56,
1.2 & B

A,

1.3 RFHR

2025 £ &7 [E Z BR AV S RE A RN T4 REBCA B2 F R I 48 A T4 b 2Rt 22
WBHAMAMEER A RIT, 85 £F SRR EAE, Skt wE LI,
ERYGFRT ARTNEZETBEH —RELEAMKRLUTR, FEHREIK
AEEGNEER NBFIEENR . REFIEAMA, BAEZAELA
TR mEAER, ERFRETMA, HEEE. RAREAKEREAL B EAT. FEH
TUYWATHREREERFeRHERNENELAS, A FRBLLT 7 AT K
EHFZ RETEFEREN L LRET 2 AR,

2 SRMNRRARAE

RETHESENEZ BRI 2 HHEEFEUARTFIRESLF £, XA
Python & & , # F JF R &9 OpenCV. TensorFlow, PyTorch % [ A 4 £ i AT A2 22,
FERNEFIZRE L, TFRITENNKH &, ERHEF L ON, B HZ K
% RNN. KABCIZF % LSTM %8 A, 7R K OpenCV B GALE . HLAEF T,
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RE¥Y, OREEABEMAERNWELLARRLAFL, ERAEWT:

A EGHAEREA

£ OpenCV JFIRIT EALIE B, 72 ok B Gay E a2 1F . BIG A E A B G4
ERBEG oM. BEELRTEREG EF. EREAFR., HRERBMERIR.
B RE. EHRIEK, FeZEikiE, A50N%,

TS B: LB 3] H kR

TEXENBFIGREFONA ., BETANE, SIETE. BRREFSH
., BANFREEARAE, EFESRTHREEMSTAE, FIETE., #A %
FE5Mn, HEFEERIES,

B C: WE ¥ 3 HA R

FEEZHET TensorFlow, Pytorch #REF JER, #AKEF I XK
A, TREEGS %, BRFEN. EXHEARNERT L, BFEETRTHE
BREA. HETAE., REMS#ZE., ERYI%, £ANRK., #ENH%,

BHD: BHRETRERNAFL

DLERRE R RIT, ZREXASK., BRON. NLEBF., HEARSK., XKL
KF. BEEARTXAFER. 2 GFE. AREARERRK. #A %% 50
fo. FEERIES%.

3 36 AR PN Ak E] B R
31 EEBHAHHER

AT RSO MR RTUE 4 MESR, BFEERA: BHRAERAR. Bk B:
MBF I HEMA ERC: REFIEARMA, EHRD: BRESTAENFIT
Ko BREFAE 6 AN REA, SR E M 8 @5 FEFETHR.
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3.2 BHFAE

kA BRAESA

£ UL OpenCV JHIRIT AL B A £, TRk B hEARE, BAZLHERL
BEwk, waZenl, By EREA, REEFRF, FRIEEETFERBEGRK
ELwygkir., ABEREFEUT 2ATH,

TH 1: ERAEN

Z A -

MEETENN AN LR, BET BT R SNEe 2 TT
WA, HEIHE, BHERF LN TE. FTRMNEFTEATISSER. KE
. Zod, MEGREEATIIAEEMRR. B0, HEMHNEF K.

BN AN B YR, EEGRATEATHF LR R, &
T EGEETEE SRR GBS, TSI ERAL it B E
BB EEE .

import cv2
import numpy as np

% 1 #: #H opencv HBE F, MES img (1 4
mansn E LA ) RAD sHenH

sokok

pugant LE A ) R aRnge

A G RE, FER K AT

o = img. copy ()

o = cv2.medianBlur (o, 5)
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Fo2/: KEG NPEEGRRERERERG (14)
ptang b E A R st

sk

patant L E A R aRn

% 3. ] opency E XX BB N E G+ ET (2 4
ptang b E A KA st

sk

i A s

FARM: BRNEINBEENEENREL (14
ptant A RAD i

sk

saftns DM 0 KA shfnas

BT BRI E R (BB, Y ALiRfEEE)
print (circles[0])

oM. ARE ing PARMARMNEWETR, SFMEHILE (24)
ptant A RAD i

sk

it A

H6R: WhHEAWET, 2656 8%E (24)
patant L E A R sRnE

sk

pmant | E A0 R Hen

FUA: WEREETEOZEMES, FTHEEAES (24
patant L E A R sRnE
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sk

pusgy RIS KA saaags

F8A: R LRdBEENER (14

aangas EE AR A saRaEE

sk

pusgy bR ME ) KA saaags

TH 2: BeHELI
EL R

EHBEE, RBABEMBRTEMREETE S, BRI RIT G4 E R
TEAAK. RERERZAREEAEEME. #HTAKMATLARF
FRE, BERER. FRHAMNER,

AIH @ OpenCV F R CE E % (Template Matching) , EZ1IRA
EG S BB E (b, i) EE, R AT THREEEIT
#H, NERZERGAEGRA B AR R B R R,

import cv2
image = cv2. imread ("image. png") # EHELHEH

templ = cv2. imread ("templl.png") # EEUER E &

F1H: REREGNEE. REMEEL (D

st DE I R Bebe

ook

gigin b E 0 Rt

% 2 B OpenCV By matchTemplate H#k, & E &+ ERERBENCE,
ICEH 7k EF A — A x REITEE (2)
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wttt E UL A s

sk

st DA R s

station Num = 0 # A7#6 R B35 & AN EH 0

for y in range(len(results)): # /7% R 4H W4T

for x in range(len(resultslyl)): # &% RHEAMW7|
if resultsly][x] > 0.99:

HE3H: ERRARNWCELHECENIAE (2)
it R AT R

sk

wunmntt b2 WOER AL dithii

# FAH BRI EHRE (2
sfn L E A D KA s
sk
mmh B LA R s
FoaEEGALANES FAEXT, T “the numbers of stations: [If
rHE(REHEE)]” (D
gt b E R bt
sk
watth EE UL KA s
cv2. imshow ("result”, image)
cv2. waitKey ()

cv2. destroyAl1Windows ()
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R B: H&¥ X HENA

WL 5 H kM A, % F F 15 F Python B F WAL %% 3] FE (W Scikit-learn,
TensorFlow Lite. Pandas %) 57k M#IE UL | #AE T2 214 A Y 1P (5 8
ARBTF L. AREFEUTHEANTE,

T H 3: PCA ¥ I

F 1%

MEATHGNAR, BEAESAARE. ERTELEERSHWEE (WHEAK.
XA, BFEHE) PHERTEETREIREE IR, HHERRRE. HE I
EFFR, ERA A (PCA) REFEANLEEEE L, BARRREKE T %
AlERENTL, ZHELE. THASHFER,

AFEURKRARHERENARASR: SRLBEEMARBGEES

import matplotlib. pyplot as plt

# % 18 )\ scikit-learn # %A\ load_iris B¥k, A THEZELIKE
£ (D

ptant b F A KA i

sk

ptant b F A R i

from sklearn. decomposition import PCA

iris = load iris()

y = iris. target

X = iris. data

X. shape

import pandas as pd

pd. DataFrame (X)
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pca = PCA(n_components=2)

pca = pca. fit(X)

X _dr = pca. transform(X)

X dr. shape

colors = ['red', 'black', 'orange']

iris. target names

plt. figure()

for i in [0, 1, 2]:

#% 2 #: J Matplotlib Hy scatter B L #H — N EE (2)
gawann b EIE ) R sHagnt
Kokok
gaasst b EILE (A anaass
X drly == 1, 1]
,alpha=0. T#i% B &
,c=colors[i]
,label=iris. target namesli])

#F3A: DoABER, FmATREA. (1D

Resuns EEILE o RAD semsER

Kook

s A

plt. title("PCA of IRIS dataset')

plt. show()

WR &% 5oy 4E

pca. explained variance
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HEEREEEN T REMENSNERELS R RELERENTLL

pca. explained variance ratio

pca. explained variance ratio . sum()

X. var (axis=0)

X. var (axis=0). sum()

# R AN B 77 2 DU i 4%

pca_line = PCA(). fit(X)

pca_line. explained variance ratio

pca_line. explained variance

pca line. explained variance . sum()

4.22824171/pca_line. explained variance . sum()

import numpy as np

pca_line = PCA(). fit(X)

# FAAMEAER—NTEE. EASFE [1,2,3,4], YALKRE
np. cumsum (pca_line. explained variance ratio ) (2)

wuaass b2 NI RAD #unnag

skeksk

nuggis NI RAD aunnEs

#E LA B xR EERERN 1,2,3,4 (1)
wuggss FE NI RAD aunnEs

skeksk

wunnnt E MW A HuHHHH
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plt. xlabel ("number of components after dimension reduction")
plt. ylabel ("cumulative explained variance ratio")
plt. show()

WA B 1t S

pca mle = PCA(n components="mle")

# %6 A f pca mle A LA HEHHE X (2
AusRaE DA ILE ) A aasne

KKK

ReEE EE I A e

X mle = pca mle. transform(X)

X mle. shape

BRI LA, mle ARATEZNEET 3 MFAE

pca_mle. explained variance ratio

pca mle. explained variance ratio . sum()

VEEESWERSHK

pca f = PCA(n components=0.97

,svd solver="full"
)

pca f = pca f.fit(X)

X _f = pca_f. transform(X)

pca_f.explained variance ratio

AR Al F B M components_HY % [

# % 7. ) scikit—-learn FF N fetch 1fw people H%k, H T inz
LEW(A e B & & ESR) (1D

BRICS-FS-56 £ TP
11/

an=



2025 EFEEZRINREEAT (SEEZRAKIKBEFAIELE)

AusRaE DAL A aasae

Kok

i R P AT

from sklearn. decomposition import PCA

import matplotlib. pyplot as plt

import numpy as np

faces = fetch 1fw people(min faces per person=60)

faces. images. shape

#1348 ZE a4k

X = faces. data

fig, axes = plt. subplots(3,8

,figsize=(8,4)
,subplot kw = {"xticks":[], "yticks":[]} #

T B LR AT H )

B ESAEAREGKESE TN E TKER, EREZAA
plt.subplots() GRIZHTFEF, BAERAKEE. (2)

pesuns b T I o A semaER

sk

gawtnn b EIE R sHaent

RIE AR 2900 4, RATIARFEZ 150 4

pca = PCA(150). fit (X)

V = pca. components

V. shape

fig, axes = plt.subplots(3,8,figsize=(8,4), subplot kw =

BRICS-FS-56 £ TP
12/

an=



2025 EFEEZRINREEAT (SEEZRAKIKBEFAIELE)

{"xticks": [], "yticks": [1})

BEOM K PCA BMEGRIWERS ME RIER) EHLEXKERNIY
W, Aot ETENE S, UKEENPRET (2)

patant L E A R aRn

kksk

nuants b2 WE R AD nunnas

faces = fetch 1fw people(min faces per person=60)
faces. images. shape
faces. data. shape
X = faces. data
pca = PCA(150)
X dr = pca. fit_transform(X)
X dr. shape
X _inverse = pca. inverse transform(X dr)
X inverse. shape
fig, ax = plt.subplots(2,10,figsize=(10,2.5)
,subplot _kw={"xticks":[], "yticks": []}
)
for i in range(10):
ax[0,1i]. imshow(faces. imagesl[i,:,:],cmap="binary r")
ax[1,1i]. imshow (X inverseli]. reshape (62,47),cmap="binary r")
TH 4: FEFRERFEWRELE
Z |39
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ARRNEFITE F, HEVAEERFETECRA D HERRRZ
BX. TRwASHMUREIE. HEFIHE, TR TAKE, BEeHER
HHEAGRKE. REE. %7, FEHAUTEFHA, EEZRERINEZE.
ARPIRETHRERENSN “WAR” BB, EARBEFIRENEMRET .
WERE TR ERE T, N EE TR T T B 5L A,

import pandas as pd

import numpy as np

By AR
import warnings

. . . " - "
warnings. filterwarnings ("ignore")

# BCE AL
import matplotlib. pyplot as plt
plt. rcParams[' font. sans—serif'] = ['SimHei']

plt. rcParams|['axes. unicode minus'] = False

# BB AL E

from sklearn. preprocessing import LabelEncoder

B 7 o I

from sklearn. feature selection import chi2

BRICS-FS-56 £ TP
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from sklearn. feature selection import SelectKBest

F1/: N%A 'first round training data.csv' 9 CSV U iz BEHE (1
)

s o P AT

Kook

resaaE LTI o A sesaEE

1. ZER R (B EDA)

F2/: DTIHRBEBNERGELE, W&k, Fl&. SHAWERE, F2E%E U
)

P

HuHg EE I R e
sk
gt EE IS R s
train_data. head ()
B B O o S AT
%37 FBHRT 'Quality label' Z|ZSHIFTHFI %, FAKE col name (2
)
gt F S R s
sk
patns AR A st
Notdlts_count = []
for i in col name:
T FEEE BN
Notdlts = len(train_datalil.drop_duplicates())/6000

Notdlts count. append (Notdlts)

BRICS-FS-56 £ TP
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plt.plot(col name, Notdlts count, c='r")

plt. title("FFEEEHNRETHE") # AR AL
plt. xlabel (' 7 £ ") #ox H BV% S

plt.ylabel (FELZHELLLHELH ') # v WL
plt. xticks (rotation=45) B OhRE x B2 E 4
plt. show()
# REH AR
unit = train_data.drop([ 'Quality label'], 1)
B/ HER
# )77 4
for i in col name:
plt.hist(unitli], bins=20)
plt. title("%s 32 BB & & E i+ & g it B %i)
plt. xlabel ("%s 3 B '%i)
plt. ylabel ("B % B # A4 )
plt. show ()
BENEHARE - FHENREE
% 4B REHIEE unit WHTHF L, HFA col name (2)
st E I R Bebe
sk
st E I R Bebe
5 TEEFWAEE (std) , FHEETEMMLE, FA col std (1)

BRICS-FS-56 £ TP
16/



2025 EFEEZRINREEAT (SEEZRAKIKBEFAIELE)

wunnnt  E A2 IR Hib

Kook
me B E ML RAD anHE
plt. plot(col name, col std, c='red') # 1EE

plt. title("%| - #FFEZE") # AR AL

plt. xlabel ("% 4 ") Box B WG
plt.ylabel (' #F/EZE") Byl BHZ

plt. xticks (rotation=90) B O x BIZE 4
plt. show()

HIERIAT AL

1b = LabelEncoder ()

train datal["Quality label"] =

1b. fit transform(train datal"Quality label"])

% 6m: X unit FKIEEF col name X fLHY AT A IS (E, HATHRFTREZHE

(BREAMER 1/4 % 75) (D

I P R

Hokok

HiHE B AT s

# 754

for i in col name:
plt. hist(unitl[i], bins=20)
plt. title("%s 342 BUE & B i+ 2 G it B ' %i)
plt. xlabel ("%s J& B '%i)

BRICS-FS-56 #&% TP
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plt. ylabel (' & 1% B8y /N40")

plt. show()

FRBENTEE

plt.
plt.
plt.
plt.
plt.
plt.
plt.
plt.
% 7R 4 unit KIEEF col_name FTXT L ENF|HEANBE, #

H log(Ei+1)) , EXBENERFEEME,

plot(col name, col std*x(1/4), c='g')
10%*np. ones ((1,20)) [0],
title("%| - #7EZE")

xlabel (" 7|4 ")

plot (col name,

ylabel (' frEZ")
xticks (rotation=90)
legend(["#r7EE", "5 %: 10'])

show ()

wunnitt b2 WER AL Hitii

skkek

ittt AL E R HitH

B HEEREY FRZ (std)

c='m', linestyle="——")

70 3% e T
(2)

col log std = unitlcol name].describe().T['std']

plt.
plt.
plt.
plt.

plt.

plot(col name, col log std, c='red")

title("Z| - AFEZE")
xlabel (" #| 4 ")
ylabel ('#r/EZ")

xticks (rotation=90)

BRICS-FS-56 #&% TP
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plt. show ()

Z 8/ A unit HEEFWE—F 1, #TT—HAE, $ENKEEKET O
B1zE., (2

st EE I S R s

ook

Hangne DM 0 KA sagans

AR 3 4

% 9. A SelectKBest 77k, £TF77feh (chi2) , #FWM 4P RER
B, (2)

sissn E A RAD aenan

skekek

wunhntt b2 WER - RAD ditii

%10 Fl: A fit FEE unit RAEFOX B EY HAFAR A
train datal'Quality label'] EF#ATHMERFL, (2)
I P B
KKK
I P R
AT RRE
print (fit. scores )
train = pd. DataFrame (fit. transform(unit), columns=['V{0}". format (i) for
i in range(l, 15)])
train. head ()
B C: REFIRKAMA
ETEHEBHEWE . EFEE %%, L TensorFlow. Pytorch % #4E 242,

BRICS-FS-56 £ TP
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BFRREMENE, FINHRIFREREEY, TR EGHRA. Bhok, EX2H
FMFITA. AFEUT IATE.

TH 5: WHEGL R
ESNRA

F& o k2t ENARE ARG EMESFZ—, T ENATZHEE. ETY
Wi, BB RETF. WARAGAERS KNEHNTTRA, RBHEFIE
BREGEENMAERE. ERMENEWEREN, UKERY G ETFEH
TERE. ATHEERBITREF I 7k, NHE—A-a% B shR 7] 5 fvdq 1y
B RER,

import tensorflow as tf
import os
data dir = './datasets'

data dir + '/train/cats/'

train cats dir

train dogs dir = data dir + '/train/dogs/’

data dir + '/valid/cats/'

test cats dir

test dogs dir = data dir + '/valid/dogs/'

% 1/: St B X train_cats_dir FHXH (RFXHER) M (2
watt EE UL KA s

skeksk

mmh _E LA R sntti

#ME)IAKEE

train cat filenames = tf.constant([train cats dir + filename for

BRICS-FS-56 £ TP
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filename in os.listdir(train_cats_dir)])

train _dog filenames = tf.constant ([train dogs dir + filename for
filename in os. listdir (train dogs dir)])

train filenames = tf.concat([train cat filenames, train dog filenames],

axis=—1)

# cat 0 dog :1

train_labels = tf.concat ([
tf. zeros (train _cat filenames. shape, dtype=tf.int32),
tf. ones (train _dog filenames. shape, dtype=tf.int32)],

axis=—1)

train filenames
train labels
def decode and resize(filename, label):
image string = tf.io.read file(filename) # o1 EUR 46
image decoded = tf. image. decode jpeg(image string) # #&#% JPEG &
B
HE 2 Bl HIE FEEE 256X256 &, FHE— (2)
Hungts DM KA aagaas
Kook
et R A AT
return image resized, label

img, label =

BRICS-FS-56 £ TP
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_decode_and resize (tf.constant('. /datasets/train/cats/cat.0. jpg'), tf.
constant (0))
import matplotlib. pyplot as plt

plt. imshow (img. numpy ())

ARG %

def decode and resize(filename, label):
image string = tf. io.read file(filename) # BRSO

image decoded = tf.image.decode jpeg(image string) # #ZAL JPEG &

image resized = tf. image. resize(image decoded, [256, 256]) / 255.0

return image resized, label

batch size = 32
train dataset = tf.data.Dataset. from tensor slices((train filenames,
train labels))
train dataset = train dataset.map(

map_func= decode and resize,

num parallel calls=tf.data. experimental. AUTOTUNE)
# B ET buffer_size NLIEAA buffer, HAE PHANREE, X#EHEE
R BB EE %

train dataset = train dataset. shuffle (buffer size=23000)

BRICS-FS-56 £ TP
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F3A: HIARER 3 k. (2
pesaEE LTI o A sesaEE
sKokok
s o P AT
%47 WG EX S RERAPHK. (2)
resaaE LTI o A sesaEE
Kokok
esaad LTI o A sesaEE
%5/ "AMBET —MHKBKE, BOIEKEER. (2
geen DA AT s
Kook
pesaeE LTI o (A seseEE
# AN BE &
test cat filenames = tf.constant ([test cats dir + filename for filename
in os. listdir(test cats dir)])
test dog filenames = tf. constant ([test dogs dir + filename for filename
in os. listdir(test dogs dir)])
test filenames = tf.concat([test cat filenames, test dog filenames],
axis=—1)
test labels = tf.concat ([
tf. zeros (test_cat filenames. shape, dtype=tf.int32),
tf. ones (test dog filenames. shape, dtype=tf.int32)],

axis=—1)

BRICS-FS-56 £ TP
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test dataset = tf.data.Dataset. from tensor slices((test filenames,

test labels))

test dataset

test dataset

test dataset. map( decode and resize)

test dataset. batch(batch size)

class CNNModel (tf. keras. models. Model) :

(2)

def init (self):

super (CNNModel, self). init_ ()

self. convl = tf.keras. layers. Conv2D(32, 3, activation='relu')
self. maxpooll = tf.keras. layers. MaxPooling2D ()

self. conv2 = tf. keras. layers. Conv2D(32, 5, activation='relu")
self.maxpool2 = tf.keras. layers. MaxPooling2D ()

F6: BRYEME, HLERTEELTA—%EHmE. (2

et DG E (AT s

skkek

ittt F A4S I R HittH

FBIRZEXN—NMAA 64 NMWE T A EEE, /1 ReLU B 7E B #(2)
nimtt  F A4S E AL HitH

skkek

wunnns  E 2 I R it

F8A: RA—NMag 2 MWETHeEEE, HA Softmax ik B4

BRICS-FS-56 £ TP
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wunnnt  E 2 I R b

sk

wunmnt b2 WER - RAD ditii

def call(self, x):

= self. convl (x)

>
|

x = self.maxpooll (x)

# FO: ZRE_NEME conv2 (2)
pttt 2 LA A st
keksk

wunmntt b2 WER - RAD ditii

self. maxpool2 (x)

>
Il

self. flatten (x)

>
Il

= self. dl(x)

>
|

self. d2(x)

X

return x

learning rate = 0.001

model = CNNModel ()

loss_object = tf.keras. losses. SparseCategoricalCrossentropy ()

#label %7 one—hot

# % 10 #: AZ—/ Adam HHEXMZE (2)

BRICS-FS-56 £ TP
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wunnnt  E A2 IR Hib

sk

wunnnt b WE AL dithii

# 811/ QBT —AMHTRITNERENIERTE (2
wunnnt b2 WE AL dithii

skkek

wunhntt b2 WER AL ditii

train_accuracy =

tf. keras. metrics. SparseCategoricalAccuracy (name='train accuracy')

test loss = tf.keras.metrics. Mean (name="'test loss')
test _accuracy =

tf. keras. metrics. SparseCategoricalAccuracy (name='test accuracy')

@tf. function
def train step(images, labels):
with tf.GradientTape() as tape:
# %12 #: #EITHEA model (images) FHATIM (2)
et R A AT

skkek

wunnnn  E A2 I R i
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# FA3A: WETNELS EELAAL labels Z E B K loss. (2)
esaRE LTI o A sesaEE
KoKk
e#aRE LTI o A seseEE
gradients = tape. gradient (loss, model. trainable variables)
optimizer. apply gradients(zip(gradients,

model. trainable variables))

train loss (loss)

train accuracy (labels, predictions)

def test step(images, labels):
predictions = model (images)

t loss = loss object(labels, predictions)

test loss(t loss)

test_accuracy (labels, predictions)

EPOCHS=2
for epoch in range (EPOCHS) :
# 7 T — epoch Fr#pbt, EEIFEEN

train loss. reset states()
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trainiaccuracy.resetistates()
test loss. reset states()

test_accuracy. reset_states()

for images, labels in train dataset:
= %14 A B EXMINARE, FRHEE/HATIE (2
w2 UL A s

skekek

wunnntt b2 WER AL ditii

for test images, test labels in test dataset:

punnt b E WA R i

skekek

wunhitt b2 WER - RAD ditii

template = "Epoch {}, Loss: {}, Accuracy: {}, Test Loss:

Accuracy: {}'
print (template. format (epoch + 1,
train loss. result(),
train accuracy. result() * 100,
test loss. result(),

test_accuracy. result() * 100
)
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2025 SIEERRIREERR (SEEZARKIMBEARAILE)

B D: BRIETAENAFLR
it F % 15 | Python & £ NLP T B & (4 NLTK. spaCy. Transformers %)

TRMEEEE., BERNEZRSETEHLAEFL; €FUTHE.
WE 6: LSTM I E S %
17 1, B

EERBENHR, BENFEASAHNERERSEE. T HIAF hix
RBBABE N, HEF 6 F X EORBATRES R FROINEF X 77
VR ORIE T ETXXR, HWIIANREFI FH LSTM A 6 F 4
AR F B, ZIE RIS K.

import pandas as pd

import numpy as np

from gensim.models import Word2Vec
import tensorflow as tf

import multiprocessing

import jieba

num_cores = multiprocessing.cpu_count()
print(num_cores)

# % E TensorFlow & B &

tf.config.threading.set_intra_op_parallelism_threads(16) # # /~#& {E 4 % ¥
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2025 FEEFRIRIREERR (EERFFIEFUADELER)
et H

tf.config.threading.set_inter_op_parallelism_threads(16) # 7 [ # 1§ |8 3 17
AR

train =
pd.read_csv('./cnews/train.tsv',sep="\t',header=None,names=['label','content])

val —

pd.read_csv('./cnews/dev.tsv',sep="\t',header=None,names=['label’,'content])

test =

pd.read_csv('./cnews/test.tsv',sep="\t',header=None,names=['label’,'content'])

# % 1. X7 —AE% sample_by label, M#KIEE + H &% B K AL

HWE & £ 500 MEEA (D)
B B AL

*k*k

i BB 0 RAD HHHEHHH

def val_by_label(df, n=100):

return df.groupby('label’).apply(lambda x: x.sample(n=min(n, len(x)),

random_state=42)).reset_index(drop=True)

def test_by_label(df, n=100):
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return df.groupby('label’).apply(lambda x: x.sample(n=min(n, len(x)),

random_state=42)).reset_index(drop=True)

# % 2. xf train ##E £ F sample_by label H%k, MEAZEF| + EEAL
B & % 500 MEEA (1)

iR BB 0 RAD HHHEHHEH

*k*

iR BB 0 RAD HHHEHHH

val = val_by label(val)

test = test_by label(test)

train.shape

val.shape

test.shape

#% 3 F: KB train HIEEFE AT M content FIEgAZE (1)
HHEHHE BRI KD

it B MG R

train.shape

def content_cut(x):
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#E AR ARASUR x #ATF 1 (D
i e A A T
it B2 M R
X ="".join(x)
return X
train['content’] = train['content].map(lambda x: content_cut(x))
val['content’] = val['content’].map(lambda x: content_cut(x))
test['content’] = test['content’].map(lambda x: content_cut(x))

# %58 ¥ train, val fo test = NHIEFEELEAT (row) F 1\ & FH, F&

— M RHEEE df (D

i e A A T

s e A A T

df['content_len'] = df['content’].map(lambda x:len(x.split(" )))

np.percentile(df['content_len'].values,80)

import matplotlib.pyplot as plt

import numpy as np

plt.figure(figsize=(20,10))

# % 6. EANMAELR I KEEF content_len 7| E. B MAALE
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WES (%) &7t (1)
i e g A T
it B2 M R
plt.axhline(y=np.mean(df['content_len'].tolist()),color="black",)
plt.axhline(y=np.percentile(df['content_len'].values,90),color="peru")
plt.axhline(y=np.percentile(df['content_len].values,98),color="orange")
import matplotlib.pyplot as plt
import numpy as np
plt.rcParams['font.family'] = ['sans-serif']
# % 7F: xE Matplotlib HEHFHEN “EBR (SimHei) 7 (1)
i e A A T
it b E I R

# &8 AL Hif train KEFERFEAKA (label) WHEAKE, FHERF

it 7 count_class (1)
HHHHHE B BB 0 RAD HHHHHH
HHHHHE - BB R AT HHHHHH
plt.figure(figsize=(20,8))
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class_bar = plt.bar(x=count_class.index,

height=count_class.tolist(),width=0.4,color="lightcoral’)
plt.xticks(fontsize=20)
plt.yticks(fontsize=20)
for bar in class_bar:
height = bar.get_height()

plt.text(bar.get_x() + bar.get_width() / 2, height+1, str(height), ha="center",

va="bottom",fontsize=20)

plt.ylabel("Sample Count"”,fontsize=25)
plt.xlabel (" 2 7| 4 #&" fontsize=25)
import 0s
# F9F. X% E file_name, FK Word2Vec # A& g2 (1)
i e A A T
HHEHHE BRI KD
if not os.path.exists(file_name):
model = Word2Vec([document.split(' )for document in df['content’].values],
vector_size=200,

window=5,

BRICS-FS-56 £ TP
34/

an=



2025 SIEERRIREERR (SEEZARKIMBEARAILE)

epochs=10,

workers=11,

seed=2018,

min_count=2)

model.save(file_name)
else:

model = Word2Vec.load(file_name)
print("add word2vec finished....")

tokenizer = tf.keras.preprocessing.text. Tokenizer(num_words=50000,

lower=False,filters="")

tokenizer.fit_on_texts(df['content’].tolist())

train_ = tokenizer.texts_to_sequences(train['content’].values)

val_ = tokenizer.texts_to_sequences(val['content’].values)

test = tokenizer.texts_to_sequences(test['content’].values)

train_ = tf.keras.preprocessing.sequence.pad_sequences(train_, maxlen=800)
val_ = tf.keras.preprocessing.sequence.pad_sequences(val_, maxlen=800)
test_ = tf.keras.preprocessing.sequence.pad_sequences(test_, maxlen=800)
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word_vocab = tokenizer.word_index

count=0

embedding_matrix = np.zeros((len(word_vocab) + 1, 200))
for word, i in word_vocab.items():
embedding_vector = model.wv|[word] if word in model.wv else None
if embedding_vector is not None:
count +=1
embedding_matrix[i] = embedding_vector
else:
unk_vec = np.random.random(200) * 0.5
unk_vec = unk_vec - unk_vec.mean()
embedding_matrix[i] = unk_vec
train.head()
#label %7 A5
from sklearn.preprocessing import LabelEncoder
from tensorflow.keras.utils import to_categorical
Ib = LabelEncoder()

# % 10 A AL RADE (b)) ¥ train ZIEE F label 7|k FlAr & 4
¥k B FARE, FHEMEE train_label F (1)
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it B2 M R

i e A A T

val_label = Ib.transform(val['label].values)

test_label = Ib.transform(test['label’].values)

content = tf.keras.layers.Input(shape=(800), dtype="'int32")

embedding = tf.keras.layers.Embedding(
name="word_embedding",
input_dim=embedding_matrix.shape[0],
weights=[embedding_matrix],
output_dim=embedding_matrix.shape[1],
trainable=False)

x = tf.keras.layers.Spatial Dropout1D(0.2)(embedding(content))

#m A =

#bi-GRU

#bi-GRU

X = tf.keras.layers.Bidirectional (tf.keras.layers. GRU(200,

return_sequences=True))(x) # (batch,800,400)

X = tf.keras.layers.Bidirectional(tf.keras.layers. GRU(200,
return_sequences=True))(X)
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#HL AL B

avg_pool = tf.keras.layers.Global AveragePooling1D()(x) # (batch,400)
# F U A ER2RRAMAES A x #ATHAEE (D
i AR LA RAD st

*kk

HHHHHE BB R D

conc = tf.keras.layers.concatenate([avg_pool, max_pool])

x = tf.keras.layers.Dense(1000)(conc)

# & 1278 M xREHTHT A (D

W E R KD

it L E LI RAT

x = tf.keras.layers.Activation(activation="relu")(x)

# % 13 Al: /v/w Dropout &, *f x #HATHEME, HALEF 20%8# 4 T (1)
it B MG R

*k*k

HHHHHE B BB 0 RAD HHHHHH
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x = tf.keras.layers.Dense(500)(x)

x = tf.keras.layers.BatchNormalization()(x)

x = tf.keras.layers.Activation(activation="relu™)(x)
x = tf.keras.layers.Dense(10)(x)

output = tf.nn.softmax(x)

model = tf keras.models.Model(inputs=content, outputs=output)

train_label

len(train_[0])

train_label = tf.keras.utils.to_categorical(train_label,num_classes=10,dtype='int’)
val_label = tf.keras.utils.to_categorical(val_label,num_classes=10,dtype="int’)
test_label = tf.keras.utils.to_categorical(test_label,num_classes=10,dtype="int")
train_label.shape

train_label

# % 14 7 B SR B An X BB AT AR A% 4 8 — /|~ TensorFlow By 848 5 xT &

train_dataset (2)
Hitt T I AT
Hit - E I AT He
for a,b in train_dataset.take(1):
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print(a.shape,b.shape)

import tensorflow as tf
from tgdm import tgdm
# ESHK
learning_rate = 0.001
BATCH_SIZE = 1024 # R#EAFIHE
VAL_BATCH_SIZE = 1024
EPOCHS =2
def configure_dataset(dataset, shuffle=False, batch_size=BATCH_SIZE):
if shuffle:
dataset = dataset.shuffle(buffer_size=1000)
dataset = dataset.batch(batch_size)
dataset = dataset.prefetch(buffer_size=tf.data. AUTOTUNE)
# W E AT LI
options = tf.data.Options()
options.threading.private_threadpool_size =16 # R CPU #Z QA%
options.threading.max_intra_op_parallelism = 16

dataset = dataset.with_options(options)
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return dataset
#OEEHESR
# % 15 A: 8 configure_dataset ¥ %%, *7 train_dataset # 4T &, 78 A

KEHRALITE (D

iR BB 0 RAD HHHEHHEH

*kk

HHHHHE BB R D

configure_dataset(tf.data. Dataset.from_tensor_slices((val_,

val_dataset

val_label)),

batch_size=VAL_BATCH_SIZE)

# A B

# %16 Al A1 — Mo R UFH K B # T 5 loss_object (1)
Ha b R i

HHHHHE B BB 0 RAD HHHHHH

optimizer = tf.keras.optimizers.Adam(learning_rate=learning_rate)

# FEAT
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# %17 A AR A A TIET AT E T FHRAENEATN L train_loss
(1

i SR (A
—
it B M R
train_accuracy = tf.keras.metrics.Categorical Accuracy(name="train_accuracy’)
val_loss = tf keras.metrics.Mean(name="val_loss")

val_accuracy = tf.keras.metrics.Categorical Accuracy(name="val_accuracy"’)

@tf.function
def train_one_step(x, y):
with tf.GradientTape() as tape:
predictions = model(X, training=True)
loss = loss_object(y, predictions)
gradients = tape.gradient(loss, model.trainable_variables)
optimizer.apply_gradients(zip(gradients, model.trainable_variables))
train_loss.update_state(loss)

train_accuracy.update_state(y, predictions)

@tf.function
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def val_one_step(X, y):
predictions = model(x, training=False)
v_loss = loss_object(y, predictions)
val_loss.update_state(v_loss)

#% 18 Fl: B EZAAA y FEA TN A4 R predictions ¥ 32| 0 IEE # %

347 val_accuracy # (1)
e ek S A

**kk

R BB 0 RAD HHHEHHEH

def train_for_epoch(train_dataset, val_dataset, epoch):
train_loss.reset_state()
train_accuracy.reset_state()
val_loss.reset_state()
val_accuracy.reset_state()
# &M
for x_batch, y batch in tgdm(train_dataset, desc=f'Train Epoch
{epoch+1}"):
train_one_step(x_batch, y_batch)

# I W B
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for x_batch, y_batch in val_dataset:
val_one_step(x_batch, y_batch)
# JTENER
print(f"Epoch {epoch+1}, "
f"Loss: {train_loss.result():.4f}, "
f"Acc: {train_accuracy.result()*100:.2f}%, "
f"Val Loss: {val_loss.result():.4f}, "
f"Val Acc: {val_accuracy.result()*100:.2f}%")
# Y SR1E R
for epoch in range(EPOCHYS):
train_for_epoch(train_dataset, val_dataset, epoch)
# %198 THERNEHEL (D
W E R KD
it L E LI RAT
model(tf.constant([test_[1]]))
test_label[0]
test_dataset = tf.data.Dataset.from_tensor_slices(test )
test_dataset = test_dataset.batch(batch_size=256)

predictions=[]
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for line in test_dataset:
prediction = model(line)
predictions.extend(list(np.argmax(prediction.numpy(),axis=1)))
test_.shape
from sklearn.metrics import accuracy_score
test_true = list(np.argmax(test_label,axis=1))
accuracy_score(test_true,predictions)
from sklearn.metrics import classification_report

print(classification_report(test_true,predictions,target_names=list(Ib.classes_)))
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