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2025 EFEEZRINREEAT (SEEZRAKIKBEFAIELE)

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 REIE REEEHNLT EASE.

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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2025 EFEEZRINREEAT (SEEZRAKIKBEFAIELE)

RE¥3 ., BREEHREFHERERNHAEZNRARNMAT L, FEAZWT:

A HRAEZA

B OpenCV JHRIT AL B, 72k B R ey Eah R 1F . B GAE M B RA4F
EEBME 2. BFEEFRTERE DR, HEBRER, HEHEEARREERR.
H&EEF. BRIEK., RE=HEER, 1500%.

Bk B: HLEF S Hix A A

ERFENGFIGEE NN, BETALE, RETE, BRAEESRH
o, BEFHEFHRANE, AEEFRTHREEMGTANE, RETE. B2 %
BEMA, ERFE RIS,

IR C: R EF 3 AR

* EFZAT TensorFlow, Pytorch FREF JER, FHREF I HARHK
A, TRAEEGS K. B, & X o8RRI 2, S ENRTHE
WA, ZETAE, RENSER, BH)%K, BRI, BN A%,

D BRESTRENFAIT A

LSRR BRI, FEX ALK, TR, YLERE. BHERR. UKL
R, BFELRTXAFE, A G/7F., AREHERR, EREZE5H
. W5 RIS

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 4 AN R T REA, SR E M8 @5 FEFETHR.
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3.2 BHFAE

EhA: ERAEHEAR

Z UL OpenCV FFR T MR E N £, 7 REGEREE, EAZLEGL
BES, whGHN, E7ENEL, EEERE, FRIEAENRXAE HEHK
ELEHE, AERAFUT 24MTE.

T H 1: OpenCV G EALE

ESHNVASE

P E £ T OpenCV &, B2 Lena FG R — R 7| ab E AL B 1E,
WEEGHERE PR, Re=B R (wkEAL | BGREHK CG5E. S,
FEREE) . BERN (Canny Hik) . FELAERSR O, sERLEAKE
Pl B OpenCV G AR F AN 7k SHERE, HBWF4EEHE
BEGAENEMPRERARTE, FET I HE, TRENZAFTL.

F1#: B OpenCV E., 14

ittt AL E R HitH

skkek

ittt FAE LI AL HitH

import numpy as np
from matplotlib import pyplot as plt
plt. rcParams['font. sans—serif'] = ['SimHei']

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

%2 FERMENERE . /data/lena. jpg' B lena. jpg W%, 1 4

BRICS-FS-56 £ TP
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wunnnt b2 WE AL ditbii

sk

wunnnt  E A2 IR Hib

if image is None:
print ("L EWBEEEL, FREBELGIEH")
exit ()

F3/: DRRBEE. 14

wunintt b2 WER AL fitii

skekek

punntt  FE AR Hit

plt. title(' B4 E#Z")
plt.axis('off")

FAM: GEGERAREERG. 1 4

it AL E AL HitH

skkek

wunnnn  E A2 I R it

plt. imshow(gray image, cmap='gray')
plt. title(' K EE®E")
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2025 EFEEZRINREEAT (SEEZRAKIKBEFAIELE)

plt.axis('off")

% 5 fl: 1] Canny B & EGH#HATA G AN, FEREXEHN 100-200, 1 4

wunnnt  E A2 IR Hib

sk

wunnnt b2 WE AL dithii

plt. imshow (edges, cmap='gray')
plt. title("#Z & M")
plt.axis('off")

%6 A ERSHEMEGHTIRKE, SHBEADKEN X5, 14

punntt  FE AR Hit

skkek

wunhitt b2 WER - RAD Hitii

plt. imshow (cv2. cvtColor (blurred, cv2.COLOR BGR2RGB))
plt. title (' HmHIEH ")
plt.axis('off")

1A NEGHTHEAE, HEREANAD 127, 24

wunnnt FAE WE - RAD Hii

skkek

wunnnn EAE I R it
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plt. imshow (thresh, cmap='gray")

plt. title(" FEAE")

plt.axis('off")

F 8 AL KA E FHE B Ale 4 A gray_image. jpg,edges. jpg,blurred. jpg,

thresh. jpg. R HF & data EX . 2 2

wttt E UL A s
sk
st E IS R seHi

T H 2: OpenCV 4T Al

Z 1|34 :

ZE & — AT OpenCV 94T AR 2R %5, 3 3T An #7125 8 HOG (77 1o 4%
BEAFED) f SW (X FrEAN) 2 KBEER, N0 &S EGEATT AR,
ZHELEAZ X EH, EEEF OpenCV W E TEZI K, & EHT AN
ek, ERATHREREARETTENRAEEARETARMFOLA, HFETH

okl AE, TREANZGITT R, (3R 10 4

R DERDEBE, BERDEE e, 157
K EERRT & HERERN.

% 1/: T\ numpy EHEE N np, 14

U}

ESE S

import cv2

wunnnt E MW A HuHHHH

skeksk
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2025 EFEEZRINREEAT (SEEZRAKIKBEFAIELE)

wunnnn E A MWE R A HuHHHH

%28 BEATAER, BZHE data XHEXT. 14

wununn  E MW I KA HuHHHH

kksk

nuants b2 WE R AD nunnas

if image is None:
print ("TEMEER, FREBEETEH")
exit()

% 3 7: WA OpenCV W E B H, W41 HOG #3k & fuAT AR 2. 2 4

gt A7 I E ) RAD g

Kokok

hog. setSVMDetector (cv2. HOGDescriptor getDefaultPeopleDetector())
s D2 MR KA s

F 4. BAEEBRKNIRERMNEE, A/NK 640X480, 1 4

w2 LA R wHt

skekk

anastaess S ol O AT R

% 5. WA hog HERNE, FREELSHK, RIMTA. 24
anastaess S ol O AT R

skeksk
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2025 EFEEZRINREEAT (SEEZRAKIKBEFAIELE)

wunnnn E A MWE R A HuHHHH

%6 MHRHZHARNBWTAENE, 12

wuaats b2 W IR AL nunnas
skeksk
nuants b2 WE R AD nunnas

BT, DRER, 4 4E%E 4L FH Pedestrian Detection. 2 4

ptant b F A KA st

sk

ptant b F A KA st

cv2. waitKey (0)

cv2. destroyAl1Windows ()

M B: HLB¥ X HENA

WL2& 3] Bk M, ¥ F F 35 A Python X E ML %% 3 & (4 Scikit-learn,
TensorFlow Lite. Pandas %) 7%k AKEIAAE, A TE 2L )| HTFHH
ARBF L. AEREAHEUTHNTE,

BH 3: % T KNN ¢ face_recognition By A J& Al

Z 1% A :

ABIRE, REBEGRIMF0MNAR, 35 AREIEE & #ATZm A,
T2 B R A, AR Z B EET KN % face recognition B, %RAM
WA, BEREEMET python AR E, £—MET C++IFFEE dlib #
AR RAER, HE R EGTWARETRE, RELECAWARE
HPEATH A, NTT#HAT ARG EE T It A2, T RARIRFEFF L.

BRICS-FS-56_#$8% TP
9/

an=



2025 EFEEZRINREEAT (SEEZRAKIKBEFAIELE)

(14 4

AR: BAREEZGR, B REHERFoodl, 3820
EREFENEAEN.

i
\—r
o

% 1. M sklearn ¥ 8 A\ neighbors ##k, 1 4

import math

nunats FE W IR AD aunnas

*kkok

wunats FE NI R AD aunnas

import os

import os.path

import pickle

from PIL import Image, ImageDraw

import face recognition

from face recognition. face recognition cli import
image files in folder

import matplotlib. pyplot as plt

import warnings

warnings. filterwarnings (' ignore')

F2/: RIEFAANZIN R XAy, 2ARTHERINFRE T NETE. 2

i_,\
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2025 EFEEZRINREEAT (SEEZRAKIKBEFAIELE)

ptang b E A R st

sk

patant L E A R aRn

3 ERAMGBERENAERNERZ, RESLEE train dir, ER
FHT data MR TH train XHF. 24

ptant | F A KA st

sk

ptant A RAD i

% 4 L. f£Jfl face recognition EAE X Bk, HBMEG T AR FAE,

1B % & & face bounding boxes. 1 4

B KRB G EE R
for class dir in os. listdir(train dir):
for img path in image files in folder (os. path. join(train dir,
class dir)):
# mE B g0, HSEE numpy #K4AE

image = face recognition. load image file(img path)

# R EA AL AR
uuggss FE NI R HunnEs

skeksk

wutafs bW E R AL nunnas
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2025 EFEEZRINREEAT (SEEZRAKIKBEFAIELE)

B ZAAIEE 0 AT AE
if len(face bounding boxes) != 1:
if verbose:
print ("Image {} not suitable for training:
{}". format (img path, "Didn't find a face" if len(face bounding boxes) <
1 else "Found more than one face"))
else:
# OB g A fa e A e B R n B 4R B
X. append (face recognition. face encodings (image,
known face locations=face bounding boxes) [0])
y. append (class_dir)
# 5. A KN 4% %, n neighbors=3, algorithm='ball tree', H4&

SHERNET . EASHBRINIT. 2 4

nuggfs FE NI RAD aunnEs
skksk
wustHs E NI RAD Hunni

%68 ERAIGEINGFER kon_clf, 24

watt EE 0 RAD s

sk

watt EE 0 RAD s

F 7 KA R A data XX T, A 4 4 &' trained knn_model. c1f'
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2025 EFEEZRINREEAT (SEEZRAKIKBEFAIELE)

2 o

i R P AT
*okok
c s R P AT
with open(model save path, 'wb') as f:

pickle. dump (knn_clf, f)
if knn clf is None:

with open(model save path, 'rb') as f:

knn_clf = pickle. load (f)
%8 H: ME Ay mAT & LAF, B HE, EENTEHE Y —NMNEF,
LI 2 FHRAEET, WRERMBIA, & F N4 unkonwn'o 2 4

# HEARAWEATE LA, FEHE, EENTEHEE —MNER, £
Meg 2 FHERE, WRERMEYA, £FH unkonwn'. &FEE Y E AR
w

distance threshold=0.6

for image file in os.listdir("data/test"):

full file path = os.path. join("data/test", image file) # T*¥
B i B B AR

X _img = face recognition. load image file(full file path)

X face locations = face recognition. face locations (X img)

pil image = Image. open(full file path)

draw = ImageDraw. Draw(pil image)
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2025 EFEEZRINREEAT (SEEZRAKIKBEFAIELE)

faces encodings = face recognition. face encodings(X img,
known face locations=X face locations)
closest distances = knn_clf. kneighbors(faces encodings,
n neighbors=1) # B HEI+H
print (closest distances)
are matches = [closest distances[0][i][0] <= distance threshold

for i in range(len(X face locations))]

for pred, loc, rec in zip(knn clf.predict (faces encodings),
X face locations, are matches):
mme LA KA st

*kkok

wumtHs  E I RAD Hunni

draw. rectangle (((left, top), (right, bottom)), outline=(0,
0, 255)) # EE
name = pred. encode ("UTF-8")
if not rec:
name = 'unknown'
text width, text height = draw. textsize (name)
draw. rectangle (((left, bottom — text height — 10), (right,

bottom)), fill=(0, 0, 255), outline=(0, 0, 255)) #% =X FHIE

draw. text ((left + 6, bottom — text height — 5), name,

BRICS-FS-56 £ TP
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2025 EFEEZRINREEAT (SEEZRAKIKBEFAIELE)

fi11=(255, 255, 255, 255)) # XFHE, 4F
del draw
plt. ion()
plt. imshow(pil_image)
plt. pause (2)
TH 4: SREEARS K
Z W H
PRER—NETERUEREEN P RES, REEFET NEF I NHKER
HEF|HANEN LR BLAEMFE. XV ENRE, ZHEHEAE,
8 AL AR A S AL = AP AR RS AT IR, A A4 R O AL R AL AR AR S
AR W RIS (WEHE, RBER) FTAMER, FRRELLSE
MERD X HEEHMELA, 2EEZT KEFR. EEVA, B, FTERT
BUAEZCHE L, FE TR, TREFTL. 164

FER: BEREFEZGE, EERGRERE Kol 2, KW ERE LFE
ERETFENEAEN.
% 1. WH sklearn 8L T/, load iris, SVC,

RandomForestClassifier, LogisticRegression. 2 4

import numpy as np
import pandas as pd
from sklearn. model selection import train test split, GridSearchCV

from sklearn. preprocessing import StandardScaler

BRICS-FS-56 £ TP
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2025 EFEEZRINREEAT (SEEZRAKIKBEFAIELE)

wunnnn E A MWE R A HuHHHH

kksk

nuaats b2 WE R AD nunnas

from sklearn. metrics import accuracy_score, classification report,
confusion matrix

from sklearn. pipeline import Pipeline

import matplotlib. pyplot as plt

import seaborn as sns

import joblib

F2/: WEERUKER. 24

uugafs P NI RAD aunnEs
skksk
wumtHs E I R AL Hunnb

X iris. data

y = iris. target
feature names = iris. feature names

target names = iris. target names

F3A: HEWMAE, FENKE. 24

wuggss FE NI RAD aunnEs

skeksk

wunnnt E MW A HuHHHH
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2025 EFEEZRINREEAT (SEEZRAKIKBEFAIELE)

F 4R X GEMNRE, NEE: WRE=T:3, 24

ptang b E A KA st

sk

ptang b E A R st

FEM: RXNEEATLY, AL RXALFHEREN., BALKMFEH
EEH*E. 34

nunats FE W IR AD aunnas
sksksk
wunats FE NI R AD aunnas

%6 YAMPHEREL. 2 4

Resuns b T I o A semaER

*okok

gawsnn b EIE S R sHaant
print (f" {name} Accuracy: {accuracy:.2f}")
print (classification report(y test, y pred,

target names=target names))

print ("Confusion Matrix:")
print (confusion matrix(y test, y pred))
print ("\n")

B R AR R PR A RE AL AR AR A

param_grid = {

BRICS-FS-56 £ TP
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2025 EFEEZRINREEAT (SEEZRAKIKBEFAIELE)

'n estimators': [50, 100, 200],
'max depth': [None, 10, 20],

'min_samples split': [2, 5, 10]

rf pipeline = Pipeline([
("scaler', StandardScaler()),

('classifier', RandomForestClassifier())

1

grid search = GridSearchCV (rf pipeline, param grid, cv=b,
scoring='accuracy")

grid search. fit (X train, y train)

print ("Best parameters for Random Forest:")
print (grid search. best params )
print ("Best accuracy for Random Forest:

{:.2f}". format (grid search. best score ))

1A ERAREERITIIN. 2 4

wunnnt E NI A HuHHHH
sksksk
wunnnt E MW A HuHHHH

y pred best = best rf.predict(X test)

BRICS-FS-56 #&% TP
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2025 EFEEZRINREEAT (SEEZRAKIKBEFAIELE)

print ("Optimized Random Forest Accuracy:

{:.2f}". format (accuracy score(y test, y pred best)))

8. RERA. 14

faafnan DM KA sagnes

*okk

foafans DM RAD sagnes

# R

cm = confusion matrix(y test, y pred best)

plt. figure(figsize=(8, 6))

sns. heatmap (cm, annot=True, fmt='d', cmap='Blues’,
xticklabels=target names, yticklabels=target names)

plt. xlabel ('Predicted")

plt.ylabel ('Actual')

plt. title('Confusion Matrix for Optimized Random Forest')

plt. show()

Bk C: WEFIHARA

ETEHEBHEWE, EFEE %%, L TensorFlow. Pytorch % #4E 24,
BEREMENE, FNAEFIREELR, TREGRA. HEok, EXLE
ENRAFE. AFEUT 2ATE,

=
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2025 EFEEZRINREEAT (SEEZRAKIKBEFAIELE)

B H 5: CIFAR-10 B # 4%

EGRE

ARVIRETREFINEG LT %, ZHEbREEMATHHART T H.
R ZGIE A Keras A2 R 52 ONN LI CIFAR-10 #HEE £ E G2 %, BT 10
4K E . KA tensorflow A1 keras P9 & By 44 &, CIFAR-10 # 4% % & & 60000
kE G, H P4 % a4 50000 kEG, WK% E4E 10000 KA %G, £F MK
Ao AL AFE. S B B B, FE. BB FF. BIHPKRA 32X32
X3, BIRTH 32X GEHIBEYEER. FE FF e, 7TREAN

ZPIIT &, (3154

AR: BAREEZGR, HE REHER oo, ¥
REFERFEFENEAEN.

o
M
¥
e

2 1/8:. F)NJE tensorflow E, FEEH tf. (1 4°)

import warnings
. . . L '
warnings. filterwarnings (' ignore")

wumtHs b I RAD HunniH

skeksk

nuggis NI RAD aunnEs

import matplotlib. pyplot as plt

from tensorflow. keras import models, layers

% 2 #: M keras WEMBERMR T I cifar-10 KEER. 14
XELWLERWT:

BRICS-FS-56 £ TP
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2025 EFEEZRINREEAT (SEEZRAKIKBEFAIELE)

WHEEE: x_train
YEEFLE: v train
M EEE: x test

MK EARLE: v test

nuants b2 WE R AD nunnas

skksk
nunats b E W IR AL aunnas

£33 FNGREGMMNRERRET—HE 071 ZH, (14

wunats FE NI R AD aunnas

skeksk
uugafs P NI RAD aunnEs

F4d: HEAEMRIINTE, BRURETE S KEGNGERE. (0.5

nuggfs FE NI RAD aunnEs

ok
st EE IR S KA shm
%5 8. #F y test # shape B ik, BTFIIREREHTR, HE: HK
WM ER FHEAAE, (0.55)

uuuuut FE M R R 4R #unnut

skeksk

uutttt F A M R K &Rttt

BRICS-FS-56 £ TP
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2025 EFEEZRINREEAT (SEEZRAKIKBEFAIELE)

%6 #l: {#f matplotlib FEETRIAERME 9 KEH, ERANY 5X5,

AR 3AT3IH. (14

class names = ['airplne', 'automobile', 'bird', 'cat', 'deer',

'"dog', 'forg', 'horse', 'ship', 'truck']

watt E LR s
sokok
w2 LA ) RAD Hit
plt. xticks([])
plt. yticks ([])
plt. imshow(x_trainli], cmap = plt.cm. binary)
plt. xlabel (class_names[y train[i][0]])
plt. show ()
% 7 Fl: (£ keras ¥y models KA1 layers X, B TH| ER#LERZBERWE
P4 AR AL

(1) A models 2 I F =, APT $EZHER, A 442 % model, (14

patant L E A R sRnE
sk
pmant | E A0 R Hen
(2) A model. add () ## & model FHME 1 HME, (14
EK:

BRICS-FS-56 £ TP
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2025 EFEEZRINREEAT (SEEZRAKIKBEFAIELE)

I A 32,
FERZAK/NA 3X3,
W BB A relu,
WAV A (32,32,3) .

ptang b E A KA st

sk

ptant | F A KA st

(3) #fl model. add () B4 19 model FFH % 1 ZAHMMAE, ALK NA

2X2, KK 2, (14

nunats E NI R AD aunnas

*kkok

wumtHs  E I RAD Hunni

'relu'))

model. add (layers. Conv2D (64, 3, activation
model. add (1ayers. MaxPooling2D (2, 2))
model. add (layers. Conv2D (64, 3, activation = 'relu'))
model. add (layers. MaxPooling2D (2, 2))
model. add (layers. Flatten())
model. add (layers. Dense (64, activation = 'relu'))

(4) ¥ fm Dropout &, & A44 70 LA 30%H9 BE R FE AL & v, 1 & A 3T )

A, (14

wunnnt E MW A HuHHHH

BRICS-FS-56 £ TP
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2025 EFEEZRINREEAT (SEEZRAKIKBEFAIELE)

skksk
uunats b EWE R AD nunnas
(5) Bk E, UAZEEEENFEE, KRTER 10 0%, HXEHE

B3 A softmax. (1 4)

nuants b2 WE R AD nunnas

skksk
wumtHs E I RAD BunnH
F 8 M FEEA, R EEA WM E A adam, %k BB AR TR URH &,

545 A accuracy. (2 4

wunassts E UL 0 R A sRAsTHT Y

sk

it A (A DA T s

FOR: BANARL, ERH#TIE 10K, EXEIE LR, £AN
REMERHAT 1 KiIPE. (24

wunassgts E AU 0 R A sRfstHRG

*kksk

wunaftt E UL 0 KA SHfHH T
F10A: FERANKETHEER, 8. bREKHEER FEEEAMAE,

(14

uutttt F A M R K &Rttt

BRICS-FS-56 £ TP
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2025 EFEEZRINREEAT (SEEZRAKIKBEFAIELE)

skksk
uuuuut E M R R R #unnuy
TH6: E®IEXLH

ESGNAEE

ARFIER Oxford-TIIT HER, TR EMEGREX 28|, ZEMEEEE
JTAKANEMEGHER, KPAAK25 K, BER12EK, FMEANANF
200 KB, EGELRG, £HBATEHARANEZR. ZREEHEE. B
BT R BT AE . R B ER AT LB E A K. BAELIRZEEFMEEN
e FMEFELARTUT ZAKAFH—1:

KA 1: BEEREMN—H

KA 2: BEEREMNRET;

KA 3. U EAMAE/SERE.

WA T PPt Ab &R, TREFTF L. (15 4)

ARE: DAREEZGR, AE ARG IR0, BiEmEssE bk
EXRFETFEWEAEN

% 1#: % A\ matplotlib E&F % pyplot, H&E K plt. 1 4

import tensorflow as tf

import os

from tensorflow examples.models. pix2pix import pixZ2pix
import tensorflow datasets as tfds

tfds. disable progress bar ()

BRICS-FS-56 £ TP
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2025 EFEEZRINREEAT (SEEZRAKIKBEFAIELE)

from IPython. display import clear output

nuaats b2 WE R AD nunnas

*kkok

unnnts FEWE R AD aunnas

import warnings
warnings. filterwarnings (' ignore')
% 2 @ f# tensorflow datasets W MBI ESE, HKEHE

“/data/oxford/” BFXT. 24

saftns DM 0 KA shfnas
dataset, info = *kx
senas D E I (A susne
def normalize (input image, input mask):
input image = tf.cast(input image, tf.float32)/128.0 — 1
input mask —= 1
return input image, input mask
def load image train(datapoint):
input image = tf. image.resize(datapointl'image'], (128, 128))
input mask = tf.image. resize(datapoint['segmentation mask'],
(128, 128))
if tf.random. uniform(()) > 0.5:
#I K (NEmA) HEALEEER

BRICS-FS-56 £ TP
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2025 EFEEZRINREEAT (SEEZRAKIKBEFAIELE)

input_image = tf.image. flip left right (input_ image)

input mask = tf.image. flip left right (input mask)
input image, input mask = normalize(input image, input mask)
return input image, input mask

def load image test(datapoint):
input image = tf. image.resize(datapoint['image'], (128, 128))
input _mask = tf.image. resize(datapoint['segmentation mask'],
(128, 128))

input_image, input mask = normalize(input image, input mask)
return input image, input mask

% 3 M. % EMSH, BATCH SIZE X & 4 64, BUFFER SIZE #% & % 1000, 2

TRAIN LENGTH = info. splits['train']. num examples
i P A

BATCH_SIZE = sk

BUFFER _SIZE = s

wustHs E NI RAD Hunni

STEPS_PER_EPOCH = TRAIN_LENGTH // BATCH_SIZE

B A map 77 kR b B AR BT HUOE & R BT

train = dataset['train'].map(load image train,
num parallel calls=tf.data.experimental. AUTOTUNE)

test = dataset['test'].map(load image test)
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2025 EFEEZRINREEAT (SEEZRAKIKBEFAIELE)

BT BB HAT I L A AL
train dataset =
train. cache (). shuffle (BUFFER SIZE).batch (BATCH SIZE). repeat ()
train dataset =
train dataset. prefetch(buffer size=tf.data.experimental. AUTOTUNE)
test dataset = test.batch (BATCH SIZE)
FAR: RA—ATANEE, EEHREE - AEGREAAS NN EG, &
K B A/NA 16X 15, W& EF BTN AARE, @3 : 'Input Image', 'True

Mask', 'Predicted Mask', 2 4

def display(display list):
sunas D E I (A ausn
Kook
Resuns EE I o A semaER
for image, mask in train. take(1):
sample image, sample mask = image, mask
display([sample image, sample mask])
OUTPUT _CHANNELS = 3
oM. WENSWEBELA 3, FEFTNNHEAE MobileNetV2 1E 4 &4l
B, FEEEBERWN top B. 34

wuggss FE NI RAD aunnEs

skeksk

wunnnt E MW A HuHHHH
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layer names = [
'block 1 expand relu', # 64x64
'block 3 expand relu', # 32x32
'block 6 expand relu', # 16x16
'block 13 expand relu', # 8x8
'block 16 project', # 4x4

]

layers = [base model. get layer (name). output for name in layer names]

# A RFAE4R B A

down_stack = tf.keras.Model (inputs=base model. input,

outputs=layers)

BT A e B

down stack. trainable = False

up_stack = [
pix2pix. upsample (512, 3), # 4x4 —> 8x8
pix2pix. upsample (256, 3), # 8x8 —> 16x16
pix2pix. upsample (128, 3), # 16x16 —> 32x32
pix2pix. upsample (64, 3), # 32x32 —> 64x64

]

def unet model (output channels):
B XEBEANRE—E
last = tf.keras. layers. Conv2DTranspose (

output_channels, 3, strides=2,

padding='same', activation='softmax') #64x64 —> 128x128

BRICS-FS-56 £ TP
29/

an=



2025 EFEEZRINREEAT (SEEZRAKIKBEFAIELE)

inputs = tf.keras. layers. Input (shape=[128, 128, 3])
X = inputs
B R PR
skips = down_stack (x)
x = skips[-1]
skips = reversed(skipsl:-1])
B OTHRBURE AN B S R R
for up, skip in zip(up_stack, skips):
x = up(x)
concat = tf.keras. layers. Concatenate ()
x = concat ([x, skipl)
x = last (x)
return tf.keras.Model (inputs=inputs, outputs=x)
%6/ RIFHA, REMNEN adam, HK B H N B SR T K R,
WAREETAEHAE, 14

model = unet model (OUTPUT CHANNELS)

wustHs E NI RAD Hunni

*kksk

wunnnt E MW A HuHHHH

def create mask (pred mask):

pred mask = tf.argmax (pred mask, axis=-1)

pred mask[..., tf.newaxis]

pred mask

return pred mask[0]
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def show predictions(dataset=None, num=1):
if dataset:
for image, mask in dataset. take (num):
pred mask = model. predict (image)
display(limage[0], mask[0], create mask(pred mask)])
else:
display([sample image,
sample mask, create mask (model. predict (sample image[tf.newaxis, ...]))
D
class DisplayCallback (tf. keras. callbacks. Callback) :
def on_epoch end(self, epoch, logs=None):
clear output (wait=True)
show predictions ()
print ('\nSample Prediction after epoch
{J\n'. format (epoch+1))
BT NEER, WE2 K, FAMNAEFR;E—Ho R RiIEE, &
WhH—RBRIE—K, AHTRANEEETNELTE, FHHEINEREFEE

model history #., 1 4

EPOCHS = 2
VAL_SUBSPLITS = 5
VALIDATION_STEPS =

info. splits['test']. num examples//BATCH SIZE//VAL SUBSPLITS
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wuaats b W IR AL nunnas
skeksk
nuaats b2 WE R AD nunnas

F8A: AN AEMNAENRRER TN E L, 27

nuants b2 WE R AD nunnas

*kkok

nunats b E W IR AL aunnas

epochs = range (EPOCHS)

plt. figure()

plt.plot (epochs, loss, 'r', label='Training loss')
plt.plot(epochs, val loss, 'bo', label='Validation loss')
plt.title('Training and Validation Loss')

plt. xlabel ('Epoch')

plt.ylabel ('Loss Value')

plt. ylim([0, 1])

plt. legend()

plt. show()

%9 ERANRKEZEZERTIN. 12

wunnnt E MW A HuHHHH
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2025 SIEERRIREERR (SEEZARKIMBEARAILE)

skekk
ptt EE IR KA whH
3D BEREFABNATK
% F % 1z Al Python & £t NLP T & & (41 NLTK. spaCy. Transformers %)

TRMNEEE R BHNFE RS mBEHNLRET L CHEUTHE.
BB 7: BEFNERL T
Z 1A

AR IBET — MR AAEEE TR IER, A 10000 5, & NFEEHRAT
PR R R, REGEA T S E 6000 &%, H o IE 57 F 8 & 3000 £
R\ ETEAFEER: BRFRE., BEEBH, &7H, R 15E T 7>

WHE, TREFITT R, (20 4

ER: BAREENGR, EEREHERE*ME, FEANERLEE
EXRFETFEWEAEN

from sklearn.model_selection import train_test_split
import numpy as np

import matplotlib.pyplot as plt

import re

import jieba

from gensim.models import KeyedVectors

import warnings
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2025 SIEERRIREERR (SEEZARKIMBEARAILE)

warnings.filterwarnings("ignore")
import bz2

import warnings
warnings.filterwarnings(‘ignore’)

cn_model =

KeyedVectors.load_word2vec_format('./data/fembeddings/sgns.zhihu.bigram’,

binary=False,

unicode_errors="ignore")

% 14 %A cn_model BoR “ATH#R” xMAWHEEKE, FRES

embedding_dim. 1 4

i BB RAD HHHEHHEH

*k*x

i BB 0 RAD HHHEHHEH

print(‘17 1 & K & A {}'.format(embedding_dim))

% 2 /. FHER cn_model W E L, TEIFER A7 o “Rit” BimE M

é]\

S
[EY

HHHHHE B BB 0 RAD HHHHHH

*k%k
BRICS-FS-56 £ TP
34/

an=



2025 SIEERRIREERR (SEEZARKIMBEARAILE)

i L E L AT
cn_model.most_similar(positive='3 i ',topn=5)
HNBIE T, 37 D SRR AR )| GR AT A
train_texts_orig =]
# SCA BT LY labels, gt 2 AT
train_target =[]
with open("./data/positive_samples.md", "r", encoding="utf-8") as f:
lines = f.readlines()
for line in lines:
dic = eval(line)
train_texts_orig.append(dic["text"])
train_target.append(dic["label"])

% 3 #l: iFi% N negative_samples.md # A&, F38 A A1k #F 2| train_texts_orig

H, AR AR A 2 train_target . 2 4

with open("./data/negative_samples.md", "r", encoding="utf-8") as f:
lines = f.readlines()
for line in lines:
dic = eval(line)
it B M R
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2025 SIEERRIREERR (SEEZARKIMBEARAILE)

*k*x

iR BB 0 RAD HHHEHHEH

# 5 X tensorflow ¥y 0, HEEA

from tensorflow.keras.models import Sequential

import tensorflow as tf

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

Bidirectional
from tensorflow.keras.preprocessing.text import Tokenizer
from tensorflow.keras.preprocessing.sequence import pad_sequences
from tensorflow.keras.optimizers import RMSprop
from tensorflow.keras.optimizers import Adam

from tensorflow.keras.callbacks import EarlyStopping, ModelCheckpoint,

TensorBoard, ReduceLROnNPlateau

F4H: EALC AN NGEFEHTHEALE, 24

# P47 418 A7 tokenize
train_tokens = []
for text in train_texts_orig:

text = re.sub("[\sHNV_SUA (AN]H[+F——1 , o ? . ~@#X %o &*
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2025 SIEERRIREERR (SEEZARKIMBEARAILE)

) ]+, " text)

# 4B

HHHHHE BB RAD HHHHHH

*kk

iR BB 0 RAD HHHEHHEH

cut_list=[1iforiincut]
for i, word in enumerate(cut_list):
try:

cut_list[i] = cn_model.key to_index[word]

except KeyError:
cut_list[i] =0
train_tokens.append(cut_list)

%5 WHREAETKE, FBES num_tokens. 17

HHHHHE B BB 0 RAD HHHHHH

*k*k

HHHHHE B BB 0 RAD HHHHHH
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2025 SIEERRIREERR (SEEZARKIMBEARAILE)

num_tokens = np.array(num_tokens)
len(num_tokens)

F6A: BHAFRTHAGTHNIAKE. 1o

np.max(num_tokens)

i e g A T
N—

i A A A T
plt.hist(np.log(num_tokens), bins = 100)
plt.xlim((0,10))

plt.ylabel('number of tokens')
plt.xlabel('length of tokens’)
plt.title('Distribution of tokens length")
plt.show()

# fB1X tokens K Z Hy4-f A IE A4, N max_tokens X A& 7 DLIE & 95%

7L A BB AR
max_tokens = np.mean(num_tokens) + 2 * np.std(num_tokens)
max_tokens = int(max_tokens)
max_tokens
# Bl tokens BYK E 4 236 A, A%y 95% 7 H A tokens K & 236 [ff i
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2025 FEEFRIRIREERR (EERFFIEFUADELER)
# FATSKEA R B #AT padding, #KBy#HATHH
np.sum( num_tokens < max_tokens ) / len(num_tokens)
#E S A AR B R XA B4, 77 {E Debug
def reverse_tokens(tokens):

text="
for i in tokens:
ifi1=0:
text = text + cn_model.index_to_key[i]
else:
text = text + "'
return text
reverse = reverse_tokens(train_tokens[0])
# 23t tokenize Ik & B XA
# [ AT RS HRH T
reverse
# JRde XA
train_texts_orig[0]
# F % F A 50000 4]
num_words = 50000

# 7%k 1k embedding_matrix, 2 &7 keras b 34T 57
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2025 SIEERRIREERR (SEEZARKIMBEARAILE)

embedding_matrix = np.zeros((num_words, embedding_dim))

# embedding_matrix % —~> [num_words, embedding_dim] #94E [%

# & % 50000 * 300

for i in range(num_words):

embedding_matrix[i,:] = cn_model[cn_model.index_to_key[i]]

embedding_matrix = embedding_matrix.astype(‘float32’)

# & index & & Xt I,

# 300 & X 4K B 4 300 89 embedding [ & —— % AL

np.sum(cn_model[cn_model.index_to_key[333]] == embedding_matrix[333] )

# # embedding_matrix #y % &,

#it XA N keras INE K, FEaEEE F 2|

embedding_matrix.shape

# $H1T padding ¢ truncating, i A\ B9 train_tokens =& —/ list

# & E 8 train_pad ;£ — - numpy array

train_pad = pad_sequences(train_tokens, maxlen=max_tokens,
padding="pre', truncating="pre")

# HE I A W ERIE A 0 R

train_pad[train_pad>=num_words ] =0

# ¥ I, padding 2 J5 BT T By tokens &% & 0, X AEREH

train_pad[33].shape
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2025 £EEFRIATEERE (SRRERFKEEFAPLLER)
# Y% target [/ &, B 2000 B A 1, J5 2000 4 0
train_target = np.array(train_target)

% 7 #L: EFE A train_test_split X| )| F &R E R, HEF %% &t 80%,
FEREMAFF. 24

& B K

YA HHE: X train
YT 4 y_train
MR ELHE: X _test

MARARE: y_test

iR BB 0 RAD HHHEHHEH
B R AL

® 8. MEMEWEMAE, £ — 2% embedding 2, Z G E H bilstm 2
# Istm B, WY ULECRE, RENLEEE. 44

HHHHHE B BB 0 RAD HHHHHH
HHHHHE - BB R AT HHHHHH

FOR: HEHLY, REMAEEN TR XEHRE. 24
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it B M R

it b A5 B RS

model.summary()

path_checkpoint = './data/sentiment_checkpoint.keras'

checkpoint = ModelCheckpoint(filepath=path_checkpoint, monitor="val_loss',

verbose=1,

save_weights_only=True,
save_best_only=True)
try:
model.load_weights(path_checkpoint)
except Exception as e:

print(e)

earlystopping = EarlyStopping(monitor="val_loss', patience=5, verbose=1)

Ir_reduction = ReduceLROnPIlateau(monitor="val_loss',

factor=0.1, min_Ir=1e-8,

patience=0,
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2025 SIEERRIREERR (SEEZARKIMBEARAILE)

verbose=1)

callbacks = [
earlystopping,
checkpoint,
Ir_reduction

]

% 10 A FEAIAEE)HEAR, epochs=10, batch_size=128, 3 F B

B, 2 4

iR BB 0 RAD HHHEHHEH
B R AL

1A FENARERE. 24

B AL

*k*k

HHHHHE B BB 0 RAD HHHHHH

print('Accuracy:{0:.2%}".format(result[1]))
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2025 SIEERRIREERR (SEEZARKIMBEARAILE)

def predict_sentiment(text):
print(text)
# R R

text = re.sub("[\sH\\IV_, $%"*(+\"\]+|[+——! , . ? . ~@#¥ % &*

cut = jieba.cut(text)
cut_list=[iforiincut]
# tokenize
for i, word in enumerate(cut_list):
try:
cut_list[i] = cn_model.key to_index[word]
if cut_list[i] >=50000:
cut_list[i] =0
except KeyError:
cut_list[i]=0
# padding
tokens_pad = pad_sequences([cut_list], maxlen=max_tokens,
padding="pre’, truncating="pre")
# T
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2025 SIEERRIREERR (SEEZARKIMBEARAILE)

result = model.predict(x=tokens_pad)
coef = result[0][0]
if coef >=0.5:
print('& — | IF & 7 41, 'output=%.2f'%coef)
else:
print(‘& — 1 £ & V41, 'output=%.2f'%coef)
test list =]
VE R R AT, RS S ERAL,
U E T SR AT
R AR AR AT
rEARE, TeTTER AL
rEARE R, FFLARE,
NEJE RS, EEERRERAST,
AR LR KA
WL ERXIARATHI L,
H AT LR R s, T B e A
]
for text in test_list:

predict_sentiment(text)
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