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REGRTIALE

[

1.1 SEhafEf
ERFRGENEZRNREREGTEXNER, REBRANRELER, BREXERAR
Wt RAPREECEHIE, NmSIHSHEN. BGoE . LRGSR,

ARLIR(ER OpenCV EWRAMEESLHIEANEGIMERIF. SEEGRERNEE. Bex
[E5EiR. JUUasie. KERE. FESFIEREIGRIEK .

1.2 L3 HAY

REEESIBICHH PN BRIEHST IR ARBIT Python iIESHI OpenCV ERAMEEESEIL, &
WU AL RS T REAIER OpenCV HTEIGTRME . BT SCRRENREIERIZMN, MRS
EUSIRAM IR ARRIRER, ALRIGIESF RIEFIZENTEER Python IESHITEIGTREIE
FRRITEAIFRIT

1.3 LIRS AR

ARSCRGFERIN ZEE 3.6 LA ERRASAY Python 3818, FEFEE % OpenCV, numpy, matplotlib
E=FE,

#yEsEE: https://certification-data.obs.cn-north-4.myhuaweicloud.com/CHS/HCIP-
Al%20EI%20Developer/V2.5/chapter2/cv.zip

1.4 SEIGCIR

1.4.1 EGERNEE

IR PTESER 1.4 PAIEAMZIE R, FRAUEMRECHERATE S L& Notebook.
TR 1 BROZENET

h:

import cv2
import matplotlib.pyplot as plt
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%matplotlib inline

# ZHER, BIANSHN 1 FRZEEEER, H 0 RXREGKEER
im = cv2.imread(r"panda.jpg",1)

im_gray = cv2.imread(r"panda.jpg",0)

#ITEE

plt.figure()

#F3 matplotlib Bl 5 EREERIERE

plt.subplot(1,2,1),plt.imshow(im)
plt.subplot(1,2,2),plt.imshow(im_gray,'gray')

plt.show()

#EJ9 CV2 EEERANEEIRFE BGR, 1 Matplotlib B REGAVEEIREFS RBG, FLtEERAKEEEE
[1E2

im_RBG = cv2.cvtColor(im,cv2.COLOR_BGR2RGB)
plt.subplot(1,2,1),plt.imshow(im_RBG)
plt.subplot(1,2,2),plt.imshow(im_gray,'gray')

GHER:

0 1000 2000 3000 0 1000 2000 3000

(<AxesSubplot:>, <matplotlib.image.AxesImage at ©x7fe831619d90>)

1000

0 1000 2000 3000 0 1000 2000 3000

TR 2 BRHIEERIRGRT
13:

#TEDEIGEUESEE
print(im.dtype)
# FTEPEGR KN
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| print(im.shape)

gER:
uint8
(2600, 3914, 3)

IR 3 BBIIRE
EE

# REEGRSERE

cv2.imwrite('panda.png',im)

gZER:
True

1.4.2 ElgEnea= aitin
TR ReRBREK
H3:

im = cv2.imread(r"panda.jpg")

# {#F cvtColor FHTHRE =AML cv2.COLOR_BGR2GRAY £ BGR to gray
img_gray = cv2.cvtColor(im, cv2.COLOR_BGR2GRAY)

plt.imshow(im_gray,'gray")

R

<matplotlib.image.AxesImage at ©x7fe831545690>

500

1000

1500

O‘ 500 1000 1500 >2000 2500 ‘ 3000 3500
£ 2 FEia=iBElfE BGR F HSV

13:

im = cv2.imread(r"panda.jpg")
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# ¥ cvtColor H{TEIEBZ(EZ{E cv2.COLOR_BGR2HSV
im_hsv= cv2.cvtColor(im, cv2.COLOR_BGR2HSV)

# HEGEIES 3 BB, imshow REGANEIES RGB 19
# {#H imshow E7= HSV #iE, SANEHEREEEE
plt.imshow(im_hsv)

1211

SR

<matplotlib.image.AxesImage at Ox7fe830a33c90>

500

1000

1500

0 500 1000 1500 2000 2500 3000 3500

1.4.3 Bl oZin

TR I
5!

import numpy as np

import cv2

import matplotlib.pyplot as plt
%matplotlib inline

# TENXFFE translate FREL
def translate(img, X, y):

# REGRT

(h, w) = img.shape[:2]

# ENFIEM
M = np.float32([[1, O, x], [O, 1, y1])

# {&EF8 OpenCV {HE SRR BT B 1R E
shifted = cv2.warpAffine(img, M, (w, h))

# IRCEERIERIEIR

return shifted
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# INEEGHER

im = cv2.imread('panda.jpg')

im_RBG = cv2.cvtColor(im,cv2.COLOR_BGR2RGB)
plt.figure(figsize=(8,8))
plt.subplot(2,2,1),plt.title('original'),plt.imshow(im_RBG)

# XREMFRBERE

# TH 500 {&=

shifted_1 = translate(im_RBG, 0, 500)

plt.subplot(2,2,2),plt.title(‘"down move 500 pixels'),plt.imshow(shifted_1)

# 78 1000 8=

shifted_2 = translate(im_RBG, -1000, 0)

plt.subplot(2,2,3),plt.title('left move 1000 pixels'),plt.imshow(shifted_2)

# £ 500, T 1000 &=

shifted_3 = translate(im_RBG, 500, 1000)

plt.subplot(2,2,4),plt.title('right move 500,down move 1000 pixels'),plt.imshow(shifted_3)

HR:

(<AxesSubplot:title={'center': 'right move 500,down move 1000 pixels'}>,
Text(0.5, 1.0, 'right move 500,down move 1000 pixels'),
<matplotlib.image.AxesImage at Ox7fe830418c90>)

original down move 500 pixels

0 1000 2000 3000 0 1000 2000 3000
left move 1000 pixels right move 500,down move 1000 pixels
0 1z 0
500
1000
1500
2000
oy b : 2500
0 1000 2000 3000 0 1000 2000 3000

IR Dkt
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K13:

# TEMIESE rotate BREL

def rotate(img, angle, center=None, scale=1.0):
# IRENEWUGR Y
(h, w) = img.shape[:2]

# hEEERIOBIERSEREIG FL
if center is None:
center=(w /2, h/2)

# BT BN R

M = cv2.getRotationMatrix2D(center, angle, scale)

# {EF8 OpenCV {HE1 SRR ST ELE 1R E
rotated = cv2.warpAffine(img, M, (w, h))

# IR[OhEE [ERIEIG

return rotated

im = cv2.imread('panda.jpg')

im_RBG = cv2.cvtColor(im,cv2.COLOR_BGR2RGB)
plt.figure(figsize=(8,8))
plt.subplot(2,2,1),plt.title(‘original'),plt.imshow(im_RBG)

# X R E R

# WRIE 45 E

rotated_45 = rotate(im_RBG, 45)

plt.subplot(2,2,2),plt.title(‘'rotate 45 degree counter-clockwise'),plt.imshow(rotated_45)
# ImEdEt 20

rotated_minus20 = rotate(im_RBG, -20)

plt.subplot(2,2,3),plt.title(‘rotate 45 degree clockwise'),plt.imshow(rotated_minus20)

# WASEL 90 B

rotated_90 = rotate(im_RBG, 90)

plt.subplot(2,2,4),plt.title(‘rotate 90 degree counter-clockwise'),plt.imshow(rotated_90)

R
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(<AxesSubplot:title={'center':'rotate 90 degree counter-clockwise'}>,
Text(0.5, 1.9, 'rotate 90 degree counter-clockwise'),
<matplotlib.image.AxesImage at ©x7fe83025be90>)

original rotate 45 degree counter-clockwise
0 ’ ' E AW & % 0 ’q‘ - e v
: ) 3 - LS \ v T »
. - 9 (')\ : r
e N ; 500
—
&N 1000
1500
2000
;! : . § 2500 .
0 1000 2000 3000 0 1000 2000 3000
rotate 45 degree clockwise rotate 90 degree counter-clockwise
’ A 0 2 L - g 1
' o
500 500 : I &
1000 9% 1000
1500 1500
2000 2000
2500 : 2500
0 1000 2000 3000 0 1000 2000 3000

TR 3 B8R

5!

im = cv2.imread('panda.jpg')

im_RBG = cv2.cvtColor(im,cv2.COLOR_BGR2RGB)
plt.figure(figsize=(8,8))
plt.subplot(2,2,1),plt.title(‘original'),plt.imshow(im_RBG)

# HITKFHER
im_flip0 = cv2.flip(im_RBG, 0)
plt.subplot(2,2,2),plt.title(* Mirror Horizontally'),plt.imshow(im_flip0)

# HTERERR
im_flip1 = cv2.flip(im_RBG, 1)
plt.subplot(2,2,3),plt.title (‘Mirror Vetically'),plt.imshow(im_flip1)

=R
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(<AxesSubplot:title={'center':'Mirror Vetically'}>,
Text(0.5, 1.0, 'Mirror Vetically'),
<matplotlib.image.AxesImage at Ox7fe83012d810>)

original

500

1000

1500

2000

. - 2500
0 1000 2000 3000 0 1000

Mirror Vetically

I e J r NS
[ 4 A v
' oy

TR A4 g
R5:

2000

3000

5161

im = cv2.imread('panda.jpg')

im_RBG = cv2.cvtColor(im,cv2.COLOR_BGR2RGB)
plt.figure(figsize=(8,8))
plt.subplot(2,2,1),plt.title(‘original'),plt.imshow(im_RBG)

# FRENEUG R
(h, w) = im_RBG.shape[:2]

# FEHREIBRRY
dst_size = (2000,3000)

# sENOiEE
method = cv2.INTER_NEAREST

# BTN

resized = cv2.resize(im_RBG, dst_size, interpolation = method)
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plt.subplot(2,2,2),plt.title 'INTER_NEAREST"),plt.imshow(resized)

# FERAIBIRRY
dst_size = (5000,5000)

# WeettidRE
method = cv2.INTER_LINEAR

# TR
resized_linear = cv2.resize(im_RBG, dst_size, interpolation = method)
plt.subplot(2,2,3),plt.title ("INTER_LINEAR'),plt.imshow(resized_linear)

FR:

(<AxesSubplot:title={'center':"INTER_LINEAR'}>,
Text(@.5, 1.8, 'INTER_LINEAR'),
<matplotlib.image.AxesImage at @x7fe82fe79f10>)

INTER_NEAREST

. ) .Yl' W
Nt B ] ar 3
original AR .
g — 500 » ‘, -\ .

1000

1500

2000

2500

0 1000 2000 3000

500 1000 1500

O

1000

3000

0 1000 2000 3000 4000
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import numpy as np

import cv2

from matplotlib import pyplot as plt
%matplotlib inline

# EMGMERETHRE
# k>1 B SCEUR BRI
# 0<k<1 BY SCEIREEERIESE
# k=-1 b=255 SLHIREREE
def linear_trans(img, k, b=0):
# TTEIRE LM TRIIRETR
trans_list = [(np.float32(x)*k+b) for x in range(256)]
# 18FIREEIRT np.array
trans_table =np.array(trans_list)
# BiEIE [0,2551 % BT EIRIEHER TAZE, FHSEEIESREL I uint8
trans_table[trans_table>255] = 255
trans_table[trans_table<0] = 0
trans_table = np.round(trans_table).astype(np.uint8)
# {$F3 OpenCV B9 look up table EEEMEISAIKERE
return cv2.LUT(img, trans_table)

im = cv2.imread(r'panda.jpg',0)
plt.figure(figsize=(8,8))
plt.subplot(2,2,1),plt.title (‘original'),plt.imshow(im,'gray')

# ¥

im_inversion = linear_trans(im, -1, 255)
plt.subplot(2,2,2),plt.title(‘reversed'),plt.imshow(im_inversion,'gray')
# RERL{#R

im_stretch = linear_trans(im, 1.2)
plt.subplot(2,2,3),plt.title('stretch’),plt.imshow(im_stretch,'gray')

# WREESE

im_compress = linear_trans(im, 0.4)
plt.subplot(2,2,4),plt.title(‘compress'),plt.imshow(im_compress,'gray')

=R
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(<AxesSubplot:title={'center':'compress'}>,
Text(0.5, 1.0, 'compress'),
<matplotlib.image.AxesImage at Ox7fe82fc8c450>)

original reversed

0 1000 2000 3000 0 1000 2000 3000

stretch compress

0 1000 2000 3000 0 1000 2000 3000

T2 MEzi
R5:

def gamma_trans(img, gamma):
# FEIF—LEN, MINSHE, BIE/REI[0,255]
gamma_list = [np.power(x / 255.0, gamma) * 255.0 for x in range(256)]
# Y5IRIEIRA np.array, FHEEEUEZEELS uint8
gamma_table = np.round(np.array(gamma_list)).astype(np.uint8)
# {8 OpenCV RY look up table EEEK USRI EE

return cv2.LUT(img, gamma_table)

im = cv2.imread(r'panda.jpg',0)
plt.figure(figsize=(8,8))
plt.subplot(1,3,1),plt.title(‘original),plt.imshow(im,'gray')

# {ERIMS(ED 0.5 BIZ{L, SEBIXIBEERARLFT, SABAESE

im_gamma05 = gamma_trans(im, 0.5)

plt.subplot(1,3,2),plt.title(‘"gammar=0.5"),plt.imshow(im_gamma05,'gray')
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# (ERMSER 2 B9, TIIXSEBRIRH, IEEBRYESE
im_gamma2 = gamma_trans(im, 2)
plt.subplot(1,3,3),plt.title('gammart=2"),plt.imshow(im_gamma2,'gray")

GHR:

(<AxesSubplot:title={'center': 'gammart=2'}>,
Text(e.5, 1.0, 'gammart=2"),
<matplotlib.image.AxesImage at ©x7fe82fbef4de>)

original o gammar=0.5 gammart=2

0 1000 2000 3000 0 1000 2000 3000 0 1000 2000 3000

ST 3 HEAEYEKL
EE

import cv2
from matplotlib import pyplot as plt

im = cv2.imread(r'panda.jpg',0)
plt.figure(figsize=(8,8))
plt.subplot(2,2,1),plt.imshow(im,'gray")

# AR OpenCV BB EI9%E{L API
im_equal = cv2.equalizeHist(im)
plt.subplot(2,2,3),plt.imshow(im_equa1,'gray')

# ErRRREGHNELE
plt.subplot(2,2,2)

plt.hist(im.ravel(), 256, [0,256],label='org")
plt.legend()

# ERYEHEGNERE

plt.subplot(2,2,4)

plt.hist(im_equal.ravel(), 256, [0,256],label="equalize")
plt.legend()

plt.show()

=R
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TR 4 BEg"{EK
—lEEGEiER= (Bir) . BRXREIRE, EENMEFEGFEZFREREFSER, FHEN
BiEMETEE.
IRE—NEHET, AT REGINERESKMREED: KT TRURERFFNT T UEERE:. X2
RRETIRNGE, RAERZ{E (Binarization) ,
Python-OpenCV 2t T FE ( threshold ) E#{: cv2.threshold ( src,x,y,method ) .

sre: RER, REGNZEXEE

x: FRMHEEREHRITHENSE

y: HRE

method: 1§EE_(BENGE

ZEREERMEREE, F£—1 retval 2B2INEE, ENMESHEXENER.

HA3:

| img = cv2.imread(r'panda.jpg',0) #EHEENREEIG
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#E B EEE

ret1,th1 = cv2.threshold(img,127,255,cv2. THRESH_BINARY)
#Otsu 8K

ret2,th2 = cv2.threshold(img,0,255,cv2. THRESH_OTSU)
print('BEEHEISHE ret1)

print('E{ED ESE:" ret2)

plt.figure(figsize=(8,8))
plt.subplot(221),plt.imshow(img,'gray')
plt.subplot(222),plt.hist(img.ravel(),256)#.ravel J5iEIG EMEE(L —4E
plt.subplot(223),plt.imshow(th1,'gray')
plt.subplot(224),plt.imshow(th2,'gray")

£E8.
RS ESE: 127.0
BR{EHEFME: 108.0

(<AxesSubplot:>, <matplotlib.image.AxesImage at Ox7fe8241c2b10>)

80000 -

70000 A

10000 -

0 1000 2000 3000

0_

0 50 100 150 200 250

500
1000 4%
1500

2000

0 1000 2000 3000 0 1000 2000 3000

LR T KZREE (0TSU ) 5—RFaEE=, 2MIEBRDEIRER

221
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1.4.5 BlGEEFLIE

BRAES RN E BB,
1. IREEIS BRI —RRENBE, B=HEG. BN, aJLAER cv2.bitwise_not() &
I (EEGRE,

2. FESMERGNERSIRS . EESENSHRFIAS. ‘WK™ MENEGRTRY
SEEbE T K, ItEeXEES; “BiR7 ?jEIE.1%EFIE,J_I;J_:ﬁ PREE, BEXIFET

HCIP-AI-EIl Developer V2.5 E{&AMESCIGIES FAR %231

®z

SR ZEEGFIEER —EL
EE

img = cv2.imread('panda.jpg',0)
_,bin_img = cv2.threshold(img,0,255,cv2. THRESH_OTSU)
plt.imshow(bin_img,'gray")

GHER:

<matplotlib.image.AxesImage at ©x7fe82fa9edde>

.2

,5

g

> |
v

AY
4

0 500 1000 1500 2000 2500 3000 3500
]2 EXNERTE
83:
H#EMEMITTE

element = cv2.getStructuringElement(cv2.MORPH_CROSS,(5,5))
plt.imshow(element,'gray')

HR:
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L], 3 B

EE

241

#IEIHEIR

eroded = cv2.erode(bin_img,element)
#EREIREAEIR
plt.imshow(eroded,'gray')

#IREUR

plt.figure()
plt.imshow(bin_img,'gray")

gER:

<matplotlib.image.AxesImage at @x7fed245z091@>

0 500 1000 1500 2000 2500 3000 3500

0 500 1000 1500 2000 2500 3000 3500

ST’ 4 ik

h:

#EAREIR
dilated = cv2.dilate(bin_img,element)

# BT IERIENR
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plt.imshow(dilated,'gray');

#IRER

plt.figure()

plt.imshow(bin_img,'gray")

5251

£E8.

<matplotlib.image.AxesImage at @x7fe7fc526856>

2000

0 500 1000 1500 2000 2500 3000 3500

0 500 1000 1500 2000 2500 3000 3500

1.4.6 BIURIER
TR PEER
KH3:

import cv2

import numpy as np

import matplotlib.pyplot as plt
%matplotlib inline

im = cv2.imread('panda.jpg')
im = cv2.cvtColor(im,cv2.COLOR_BGR2RGB)
plt.imshow(im)
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# R OpenCV RYR{EIEHA API
im_medianblur = cv2.medianBlur(im, 5)

plt.figure()
plt.imshow(im_medianblur)
plt.show()

55260

G

500

1500

0 500 1000 1500 2000 2500 3000 3500

500

0 500 1000 1500 2000 2500 3000 3500

LR 2 HWEERE

R5:

im = cv2.imread('panda.jpg')
im = cv2.cvtColor(im,cv2.COLOR_BGR2RGB)
plt.imshow(im)

# EF OpenCV HIII{EIEHA AP

im_meanblur = cv2.blur(im, (3, 3))
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plt.figure()
plt.imshow(im_meanblur)
plt.show()
58
0

500

1500

500

1500

0 500 1000 1500 2000 2500 3000 3500

LR 3 SIS

R5:

im = cv2.imread('panda.jpg')
im = cv2.cvtColor(im,cv2.COLOR_BGR2RGB)
plt.imshow(im)

# &R OpenCV RIS HTIEHA API
im_gaussianblur = cv2.GaussianBlur(im, (5, 5), 0)

plt.figure()
plt.imshow(im_gaussianblur)
plt.show()

£EE.
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TR 4 BEligH

R5:

55281

im = cv2.imread('panda.jpg')
im = cv2.cvtColor(im,cv2.COLOR_BGR2RGB)
plt.imshow(im)
# BULEF
sharpen_1 = np.array([
[-1,-1,-1],
[-1,9,-1],
[-1,-1,-11D
# {5 filter2D WHTIRIBIRIE
im_sharpen1 = cv2filter2D(im,-1,sharpen_1)
plt.figure()
plt.imshow(im_sharpen1)

# PEF2
sharpen_2 = np.array([
[0,-1,0],
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[-1,8,-1],
[0,1,011)/4.0

# {8 filter2D HITIEIRKIRIE

im_sharpen2 = cv2 filter2D(im,-1,sharpen_2)
plt.figure()

plt.imshow(im_sharpen2)

58291

= = .
ZR:
<matplotlib.image.AxesImage at Ox7f745827b25€>
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1.5 SEIG /g

ABEENE T MAET Python IBSHY OpenCV EURAMIEEH1TEIGTRMESLI A BIRIR
£, M OpenCV EIGAMEESCIL T BIGHIEAIRIF. BREEEEE . JUTEHR ., RER
. FSFIBMENRIEE, ILRXSERIRAIER AR, HEREGFIIER AR 7sE
PREVIRIFIES .

1.6 BEW

I5RE: HEGTENS, NEESFHNREENXE?
TR KEHEZTLBNGREE, KEEIFHEGSEIRER
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I =E GRS E 2
Y =BIRIrESSEIE =

2.1 SCIGET T

BGiR5EER TSNS EGH TR, SHFFIERE, LURSISHARELHI BRI
AR, BEUSIRBILAFFR API ( Application Programming Interface, NFTEFMRmIZELO ) 95
IRHEEF, APEISCRGIIFIER AP SREMHIRER, FHEIRFRBREXERIE, 17
BERAWS RS, 1IBHIWSHE,

BABGINENABRIEREFE, — M EREASMrEARAD, BRIrSoiRE=F AL
RAAZMIASISIAES, 86, HERNIEREGRANS, L SHEMEE. BRERND
X, ETFmsEAREMRN SHEEINEEINER.

SR, MIEEIJBTHEFEHFVRIBE, — ANEBMRFPEEEF2EENRESE
fZiER . 2, FEERRETRTEEENRE, NRSEEIIFIFEIE, AIRBFREP
WIFSFEEHUATIES, REHEIEAIE LSRR ANILEHENZ .
hHFEEFSHIEBRFEMERGE, ERSZ/VPOEEECHRS, EiY, BYMEts
tHIRB S, EEENTIRSIZMHAATESE APl 5 Python & MsaARITIEE, BITATLIEE
NEAVEZHIMECRIER

RELISENBUAFEREN=EIRIRFIIRSS, HLUERBFIEMEEEINEE,

2.2 LIS BRY

AL FENME T EREATIRSFEGIRBININEE, BEASLINFE R 7 HIMUESEIR
FHEGIRBIRSHITEIGABIRERIIEE . BRItCARNBRIZM T ERIRAIAY Restful API
FETF Python IESRIEIGIRAIAY SDK, ASLISIESF RIEHNZEATEER Python 1S
FREGIRE S HTEMIE 22,

<
2.3 LGSR
ZERFEEELNNE RS L TEHERIRBIRY SDK, FHBEEmM A NHEHTIRSSHE, —f
SiEiT AK\SK (SR TEMIANEMNTIER SDK REIZORS T Restful [REZIEKAVER,
B —Fh2BITIRENAFHY Token FEMRINICIZZHER RestFul 153K, BEASENT:
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2.3.1 ERiBARSS

TR 1 FTFERTZE SR https://www.huaweicloud.com/

Ve enz

BEAFEPO

RO, REHEHE, BINFBLERZIR

RRETE © LR REABRASIREARAS) 2024, (RE—THH.

E2-1 £AREM

HCIP-AI-El Developer V2.5 E{&AMESLISIESF A

5321

BRI O mHR ERRX -

ERWESER

FIVGSER | BORABIHAE] | Cookies

TR 2 FAEHTKSERZE, REATER FHEBIRBIRS

O T WAEE BN mEE Atk AR ERSES  TRENE

HUAWE|

EEfEE@ 2 ATER

“ (R 0 memsns
T AR PanguLargeModels EBi§I%7 ImageSearch
el
i
= a WA EHEIRR Image
HE PSR 1TERS VIAS
LS EBi§i75 Image Tagging
CONSHRENS: BARS) ROC
g
AiE

HENBEARS EETERS

loTHRx R R o
R FAhTEE

E2-2 ERiRBIRSS

LR, 3 SEEwa

Q & W aE Bus

MBS ABRSE
MBERRBIBRSS FRS

AERSEES VS

ABRTE
AIFFEPEModelArts wor
EhgHiLens
5| %8855 GES
MR RES

ModelArts Studio A EIRIRSS T 5

FiAR OCR
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§‘M"g HHE E PR OB B ZEE ARG RE  SHSES  TRENE Q & X &% REe =
E{%iR%) Image B HtEtEs

Ef&iRAl Image

ETREFIEA, oERRsIERPH SHE. HRABLSG

BB EIR SRR ERAS

BRESEV0.28/FR >

©
&

E2-3 IRSZERE

FR 4 SEERRSXE RN, SERSIIR, FENEARS, ARLREETEER
R

Eiging) BES35I=R

A

(=T SIS OBSIR

API2E (J I . JU— . g,
MNEFEXOBSHHHUERTEIRIRA, EHENSIF RS OBSIEEL
AP Explorer (3
FREISDK (5 API HaE HEESREENE WLESS
| BEFIREEERIRITE Oens FEEE =
ERIRE FE FEER
izt FFHE FrRERE =4
<
BARB & FBER LB

E2-4 FHEIRS
2.3.2 1B1T AK/SK I TEIGIREIRSS (2R, Tbhd )

%18 Acess Key(AK)5 Secret Acess Key(SK), AK Fl SK 2iflaEBWFRIZE, AREIRIR
5 APl B9 OB 2RI AK + SK ZRt, BEE3RENT AK + SK BRI LABKZ Lt .

IR 1 FTFERZE AR https://www.huaweicloud.com/, FHNEHIE

@'é EhE ] & 2952 3 E =Es AfFbkeE bip-c S SRS THENTR 2 N o E=
HUAWE!

ZHE FRERX , T

ICRLISFEEHBTOPE M, ERAUSRATR o

i P 4
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E2-8 T &A=
2.3.3 ¥JFF Jupyter Notebook
A{EAAMIRESE LI ModelArts ( ARSLIEERLEHZ ModelArts 161 )

2.3.4 2% Python k7 SDK
A3:

Ipip install huaweicloudsdkimage

Ipip install huaweicloudsdkcore

2.3.5 BB IRE RS
IR 1 SINEXRE
ALK

from huaweicloudsdkcore.auth.credentials import BasicCredentials

from huaweicloudsdkimage.v2.region.image_region import ImageRegion
from huaweicloudsdkcore.exceptions import exceptions

from huaweicloudsdkimage.v2 import *

import matplotlib.pyplot as plt # plt BFERE R
import matplotlib.image as mpimg # mpimg FFIZEEH
import numpy as np

# AR json FETIERIRILER

import json
# BAFRF /RS
import os

import shutil
# EMRIERREXAIE

from PIL import Image

LTI 2 IRERFESH
=R

ak = "B ABECH ak"
sk = "IBX B CHY sk"
project_id = "IEXIECHI project_id"

credentials = BasicCredentials(ak, sk, project_id)

client = ImageClient.new_builder() \
.with_credentials(credentials) \

.with_region(ImageRegion.value_of("cn-north-4")) \
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| build()
I8 3 ([FRAMERNLT
5:

img_tag_path="data/pic2.jpg"

img = mpimg.imread(img_tag_path)
pltimshow(img) # Rx=EH
plt.axis('off') # ARERAAHRIH
plt.show()

FR:

R5:

import base64
def encode_to_base64(filename):

encoding file to base64 encoded stream text

:param filename:

‘return:

imgstr =""

with open(filename, 'rb') as file:

imgstr = base64.b64encode(file.read())

return imgstr
request = RunlmageTaggingRequest()
request.body = ImageTaggingReq(encode_to_base64(img_tag_path), ", 'en’, 80, 5)
result = client.run_image_tagging(request)
print(result)

=R
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{"result"{"tags":[{"confidence":"99.51","i18n_tag":{"en":"Cat","zh":"3#
"},"tag":"Cat","type":"object"},{"confidence":"99.03","i18n_tag":{"en":"Carnivora","zh":"&
E"},"tag":"Carnivora","type":"object"},{"confidence":"88.87","i18n_tag":{"en":"Field
road","zh":"FHEFE&"},"tag":"Field
road","type":"scene"},{"confidence":"86.07","i18n_tag":{"en":"Animal","zh":"s1¥)

"},"tag":"Animal","type":"object"},{"confidence™:"83.25","i18n_tag":{"en":"Mammal","zh™:"
uﬁ?bz—d]#%n},ntagn:nMammalu,utypell:uobjectn}] }}

2.3.6 F RS ITIRBEXRIE A
LTI $TiR—skEB A
K13:

# TRERFEMIE
file_path ='data/'
file_name = 'pic8.jpg'

# (R1FE FineRY= 8
labels={}

# BGITHR

request = RunlmageTaggingRequest()

request.body = ImageTaggingReq(encode_to_base64(file_path + file_name), ", 'zh', 60, 5)
result = client.run_image_tagging(request)

result_dic = json.loads(str(result))

# (RF2|FHh

labels[file_name] = result_dic['result']['tags']

print(labels)

ZR:

{'pic8.jpg": [{'confidence": '77.85', 'i18n_tag" {'en": 'Dandelion', 'zh" SHAZR'}, 'tag" SHAR',
'type": 'object'}, {'confidence": '74.6', 'i18n_tag" {'en": 'Plant’, 'zh": '{&47'}, 'tag": 't&@4", 'type":
'object'}, {'confidence”: '74.58', 'i18n_tag" {'en": 'Natural', 'zh": 'BE%X'}, 'tag": 'K, 'type":
'object'}, {'confidence": '72.08', 'i18n_tag": {'en": 'Green', 'zh": &'}, 'tag": '&E', 'type"
'object'}, {'confidence: '70.83', 'i18n_tag" {'en": 'Herbal', 'zh": 'EAE4]'}, 'tag": "BEAEY',
'type": 'object'}]}

IR 2 $T4% data L TRIFAER A
A5:

# WERFEMME
file_path ='data/'

# REFE RS H
labels = {}

items = os.listdir(file_path)




S

HUAWEI

HCIP-AI-EIl Developer V2.5 E{&AMESCIGIES FAR 2381

for i in items:
# FIER AN, MARNHE
if os.path.isfile:
# R =BEITIF JPG/PNG/BMP BB K
if i.endswith('jpg') or i.endswith('jpeg') or i.endswith('bmp') or i.endswith('png'):
# NERIT EfRE
request = RunlmageTaggingRequest()
request.body = ImageTaggingReqg(encode_to_base64(file_path + i), ", 'zh', 60, 5)
result = client.run_image_tagging(request)
# BMRERIER
result_dic = json.loads(str(result))
# BXHES5E R
labels[i] = result_dic['result]['tags']

# BRGER

print(labels)

ZER:

{'pic3.jpg": [{'confidence": '95.41', 'i18n_tag": {'en": 'Lion', 'zh": "i+F'}, 'tag" i+, 'type"
'object'}, {'confidence": '91.03', 'i18n_tag": {'en": 'Carnivora’, 'zh": 'R B, 'tag" '28REH"
'type": 'object'}, {'confidence': '87.23, 'i18n_tag" {'en": 'Cat', 'zh" Jg'}, 'tag': "J&', 'type":
'object'}, {'confidence": '86.97', 'i18n_tag": {'en": 'Animal’, 'zh": 'zh4'}, 'tag": 'sh¥)’, 'type"
'object'}, {'confidence": '74.84', 'i18n_tag" {'en": 'Hairy', 'zh". '"EEH'}, 'tag": 'EEHEH, 'type"
'object'}], 'pic8.jpg": [{'confidence": '77.91', 'i18n_tag": {'en" 'Dandelion’, 'zh" AR}, 'tag"
SEZNIR, 'type': 'object'}, {'confidence': '74.59', 'i18n_tag": {'en": 'Plant’, 'zh'": '{&%'}, 'tag": '{&
#D', 'type": 'object'}, {'confidence": '74.51", 'i18n_tag" {'en": 'Natural', 'zh": 'B%X'}, 'tag" "B
', 'type": 'object'}, {'confidence": '72.19', 'i18n_tag" {'en" 'Green', 'zh". '&xE'}, 'tag': '/,
'type": 'object'}, {'confidence": '70.9', 'i18n_tag": {'en": 'Herbal', 'zh": '"EXIE4)'}, 'tag" '"EARIE
#)', 'type": 'object'}], 'pic10.jpg": [{'confidence" '85.83', 'i18n_tag": {'en": 'Flower', 'zh": '{f&a%
'}, 'tag': 'fEA, 'type': 'object'}, {'confidence": '84.33', 'i18n_tag" {'en": 'Plant’, 'zh": '{&47'},
'tag": '{E@4', 'type" 'object’}, {'confidence": '83.47', 'i18n_tag" {'en": 'Red', 'zh": 'eI&'}, 'tag": "
416", 'type': 'object'}, {'confidence": '79.92', 'i18n_tag": {'en" 'Flower', 'zh": '1&'}, 'tag" "%,
'type": 'object'}, {'confidence': '78.67', 'i18n_tag": {'en": 'Flowers and plants', 'zh": '{&7%'},
'tag": 'f&7, 'type': 'object'}], 'pic_dark.bmp': [{'confidence': '99.22', 'i18n_tag" {'en": 'Lamp’,
'zh': "¥7'}, 'tag": "kT", 'type": 'object'}, {'confidence': '98.44', 'i18n_tag" {'en": 'Lighting device',
'zh': '"BBBHIRHE'}, 'tag': 'BBRRIHE', 'type': 'object'}, {'confidence": '92.05', 'i18n_tag'...(IZ&
i)

$IR 3 RIFTINER

EE

SRS FHERFRI G
save_path ="./label'
# MNBEEEARFENBIES S

if not os.path.exists(save_path):
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os.mkdir(save_path)

# QIS BUTENRIE, FHXiF
with open(save_path + '/labels.json’, 'w+') as f:
f.write(json.dumps(labels))

%39

2.3.7 R BB THRE R BIERDSIE A
B 1 ERIFHRENIRTER
XA3:

# FTFFRIRRIFRIS

label_path = 'label/labels.json'

with open(label_path,'r') as f:
labels = json.load(f)

TR 2 FEXEFHTER (XBERT ‘47 fEhxg=s)
EE

# HERXEAE

key_word = input (St NEZRIE")

# REAEEDLL

threshold = 60

# RE—ES (E5RREER—RITE)
valid_list = set()

# B labels PHFEREVFTE B A XBFHEREF
for k,v in labels.items():
for item in v:
if key_word in item['tag'] and float(item['confidence']) >= threshold:
valid_list.add (k)

# EBnER
valid_list = list(valid_list)
print(valid_list)

BN ‘7, @R

IBRMAERE %

['pic10.jpg’, 'pic8.jpg’, 'pic7.jpg’, 'pic5.jpg’, 'pic9.jpg’, 'pic4.jpg']
L8R3 BREXNER

ek

# REERA/N
plt.figure(24)




S

SR S1=]
HUAWE] HCIP-AI-EIl Developer V2.5 E{&AMESCIGIES FAR AR

# BEKERRORHIZ EH £
for k,v in enumerate(valid_list[:9]):
pic_path = 'data/' +v
img = Image.open(pic_path)
img = img.resize((640,400))
plt.subplot(331 + k)
plt.axis('off")
plt.imshow(img)

plt.show()

gER:

SR 4 HIEgif BIE
H3:

# R — M IERT S
if not os.path.exists(‘tmp'):
os.mkdir('tmp")

# BEEIERIINEIGEE gif 820, FHFEEIRRIS4kH
gif _list = []
for k, pic in enumerate(valid_list):

pic_path = 'data/' + pic

img = Image.open(pic_path)

img = img.resize((640,380))

save_name = 'tmp/'+ str(k) + '.gif'

img.save(save_name)

gif_list.append(save_name)

# I E&EFERRLER gif B A
images=[]
for i in gif_list:
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pic_path = i
images.append(Image.open(pic_path))

# TFiERENE gif

images[0].save (‘tEffizhE.gif",
save_all=True,
append_images=images[1:],
duration=1000,
loop=0)

# BRAE
del images
# RHIRRIGAT S

shutil.rmtree('tmp')

print('gif 18MRHEI1ESRE")
gEER:
gif FEARHEUESSR
2.3.8 AR EB i TEHIN DS
EE

# FTFHRTERY labels 3244

label_path = 'label/labels.json'

with open(label_path,'r') as f:
labels = json.load(f)

# print(labels)

# RNEEERSNMHEFSE
classes =[[v[0]['tag'] k] for k, v in labels.items()]
print(classes)

for cls in classes:
if not os.path.exists('data/' + cls[0]):
os.mkdir('data/'+ cls[0])
# SHIXIRAYE A
shutil.copy(‘'data/'+ cls[1], 'data/'+ cls[0]+ '/ + cls[1])

print(Ex=EH!)

R
[['kT", 'pic_dark.bmp'], ['E", 'picd.jpg'], ['4€Z", 'pic5.jpg'l, [' A\, 'pic_super.png'], ['WiF,
'pic3.jpg'], [SEAZR', 'pic7.jpg'], ['FEE, 'picl.jpg'l, ['FE€&, 'pic10.jpg'], ['BAR', 'pic9.jpg'], [

-y )

I/, 'pic2.jpg'], [SEAZR', 'pic8.jpg'], ['BF, 'pic_fog.png'l, [38)', 'pic6.jpg'l]
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B EH!

2.4 SCIG/NG

RREENEIMIFRIBEN TEGIRERSS HIT TR FEMEVBXINEERERE, LRESENAT
IIFFBEEAZEGIRG TERRSIE, ERNMAURBEGITERS TR ERRE, B
MRER, sISEMEIE, BRINBEMHNEFSE, AERTEXER. B, MERAES
ZEBIRBIRIZEERIE NS T 7 SERAR(F o

2.5 BEWm

BEEBE: fA7E Notebook ST gif ZE?
&2 BT

from IPython.display import Image
Image (url="/t8AR=NE.gif")
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3 SR MESCIIEIR S

3.1 SEIGET T

EFITEBRERPNERNRMESESRHBENENTIEARNE, NIBEZRITEIRHEMEHIIE
iR, ZASCINIEFIA pytorch 2.5.1 SLWETF Cifar10 W EEIGH 2,

3.2 L E/Y
STREHEHRIS T, BIARSEMEMEHROLITE, TRSWOE: M

B, E8eE., BRRmFE. EE)|ZGFEESNT .
STALE
3.3 SCIGT I

3.3.1 HUEFALLIE
B 1 SATES

& 8 pytoch BRZASLED:

import torch
# 1B PyTorch hRZs

print(torch.__version__)

i
[ 25.1
SANTIERS:

import torch

import torch.nn as nn

import torch.optim as optim

from torchvision import datasets, transforms
import os

import numpy as np

import matplotlib.pyplot as plt

from torch.utils.data import DataLoader
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TR 2 HIBEERAE

EE

# T CIFAR10 %iEs:s
transform = transforms.Compose([
transforms.ToTensor(), # Y§EREEE9 Tensor

transforms.Normalize((0.5, 0.5, 0.5), (0.5, 0.5, 0.5)) # 3—{k
1))

train_dataset = datasets.CIFAR10(root="./data’, train=True, download=True, transform=transform)
test_dataset = datasets.CIFAR10(root='./data’, train=False, download=True, transform=transform)

# Bl DatalLoader

train_loader = DatalLoader(train_dataset, batch_size=64, shuffle=True)
test_loader = DatalLoader(test_dataset, batch_size=64, shuffle=False)

GHER:

#EIRETIHARIBSEHI TSR, FBAE modelarts NS R BTFHEUER data SX43E:
Downloading https://www.cs.toronto.edu/~kriz/cifar-10-python.tar.gz to ./data/cifar-10-python.tar.gz

100%| I 170M/170M [00:13<00:00, 12.9MB/s]
Extracting ./data/cifar-10-python.tar.gz to ./data
Files already downloaded and verified

#ERSITARBERBHNTER, TRSEEETHIT:
Files already downloaded and verified
Files already downloaded and verified

=R

# FTENEUREEIRAIAR/

print(train_dataset.data.shape, test_dataset.data.shape)

# BHDEIFELS onehot FwAG

num_classes = 10

y_train_onehot = torch.nn.functional.one_hot(torch.tensor(train_dataset.targets), num_classes)
y_test_onehot = torch.nn.functional.one_hot(torch.tensor(test_dataset.targets), num_classes)
print(train_dataset.targets[0])

print(y_train_onehot[0])

ZR:

(50000, 32, 32, 3) (10000, 32, 32, 3)
6

tensor([0,0,0,0,0,0, 1,0, 0, 0])

1B

IR 3 IR 9 KENR

h:

| # BIEERIRETIR
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category_dict = {0:'airplane’,1:'automobile’,2:'bird',3:'cat',4:'deer',5:'dog’,
6:'frog',7:'horse',8:'ship’,9:'truck'}

# fRFIET 9 3KI)IGEIR, HEHERIRES
# HE—KTRSERXE
plt.figure(figsize=(5, 5)) # BILAEEEE{ZA/N
for i in range(9):
# BREXIED R 9 MK
plt.subplot(3, 3, i+1)

# IRENENRFIIRES

img, label = train_dataset[i]

# RIF—, LMEERERER

img=img/2+05 # RI3—k

npimg = img.numpy ()

plt.imshow(np.transpose(npimg, (1, 2, 0))) # ¥#aJ9 numpy B RRREE

# FTENERIRES
plt.title(category_dict[label])
plt.axis('off') # ARERAAIREH

plt.show()

GHER:

automobile
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3.3.2 MIRR AT

FH pytorch #I32EFHENEZIEER , LIREIRENIRESEN . SLOMLIiILEE, RmIFEE, 2
MNEBEIFTERE. L E. dropout EFIEEEE

T/ BEBLED, RIFEE

K13:

#HAaNBBK/NA (32,32,3)
class CNNClassificationModel(nn.Module):
def __init__(self, num_classes=10):
super(CNNClassificationModel, self).__init_ ()
self.conv1 = nn.Conv2d(in_channels=3, out_channels=32, kernel_size=3, padding=1)
self.conv2 = nn.Conv2d(in_channels=32, out_channels=32, kernel_size=3, padding=1)
self.dropout1 = nn.Dropout(p=0.25)

self.conv3 = nn.Conv2d(in_channels=32, out_channels=64, kernel_size=3, padding=1)
self.conv4 = nn.Conv2d(in_channels=64, out_channels=64, kernel_size=3, padding=1)
self.dropout2 = nn.Dropout(p=0.25)

self.flatten = nn.Flatten()

self.fc1 = nn.Linear(in_features=64 * 8 * 8, out_features=512)
self.dropout3 = nn.Dropout(p=0.5)

self.fc2 = nn.Linear(in_features=512, out_features=num_classes)

self.MaxPool2d = nn.MaxPool2d(kernel_size=2, stride=2)
self.ReLU = nn.ReLU()
self.softmax = nn.Softmax(dim=1)

def forward(self, x):
x = self.conv1(x)
x = self.ReLU(x)
x = self.conv2(x)
x = self.ReLU(x)
x = self.MaxPool2d(x)
x = self.dropout1(x)

x = self.conv3(x)

x = self.ReLU(x)

x = self.conv4(x)

x = self.ReLU(x)

x = self.MaxPool2d(x)
x = self.dropout2(x)

x = self.flatten(x)
x = self.fc1(x)
x = self.ReLU(x)
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x = self.dropout3(x)
x = self.fc2(x)

x = self.softmax(x)
return x

A7

IR 2 BRISEAIL

EE

#ILESLBIE

# EXESH

num_classes = 10

learning_rate = 0.0001

weight_decay = 1e-6

#FHTREEEA cuda

device = torch.device('cuda’ if torch.cuda.is_available() else 'cpu')
print(f'Using device: {device}')

# LHNGEE BERENE] GPU LiEfT

model = CNNClassificationModel (num_classes=num_classes).to(device)

# TENIRKREFINLER
criterion = nn.CrossEntropyLoss()
optimizer = optim.RMSprop(model.parameters(), lr=learning_rate, weight_decay=weight_decay)

# FJEDFRELER
print(model)

HR:

Using device: cuda

CNNClassificationModel(
(conv1): Conv2d(3, 32, kernel_size=(3, 3), stride=(1, 1), padding=(1, 1))
(conv2): Conv2d(32, 32, kernel_size=(3, 3), stride=(1, 1), padding=(1, 1))
(dropout1): Dropout(p=0.25, inplace=False)
(conv3): Conv2d(32, 64, kernel_size=(3, 3), stride=(1, 1), padding=(1, 1))
(conv4): Conv2d(64, 64, kernel_size=(3, 3), stride=(1, 1), padding=(1, 1))
(dropout2): Dropout(p=0.25, inplace=False)
(flatten): Flatten(start_dim=1, end_dim=-1)
(fc1): Linear(in_features=4096, out_features=512, bias=True)
(dropout3): Dropout(p=0.5, inplace=False)
(fc2): Linear(in_features=512, out_features=10, bias=True)
(MaxPool2d): MaxPool2d(kernel_size=2, stride=2, padding=0, dilation=1, ceil_mode=False)
(ReLU): ReLU()
(softmax): Softmax(dim=1)
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3.3.3 {&8Y5)|

2

7E53)I14r8 D)8 EY, FFFRIA checkpoint B RERE) I iETERERSIIIERISE,
K13:

#TEALRIULASMIE A X IERT notebook HAT EIRLASHINEUE T BT, RINT A MEIMEEE

%env no_proxy=repo.myhuaweicloud.com,modelarts.cn-north-9.myhuaweicloud.com,obs.cn-north-
9.myhuaweicloud.com,iam.cn-north-9.huaweicloud.com,iam-cache-proxy.cn-north-
9.myhuaweicloud.com,dli.cn-north-9.myhuaweicloud.com,127.0.0.1,localhost,172.16.*

%env NO_PROXY=repo.myhuaweicloud.com,modelarts.cn-north-9.myhuaweicloud.com,obs.cn-north-
9.myhuaweicloud.com,iam.cn-north-9.huaweicloud.com,iam-cache-proxy.cn-north-
9.myhuaweicloud.com,dli.cn-north-9.myhuaweicloud.com,127.0.0.1,localhost,172.16.*
#ET)IERE

lwget https://certification-data.obs.cn-north-4.myhuaweicloud.com/CHS/HCIP-
Al%20EI%20Developer/V2.5/cifar10_weights.pth

#TEHRINEE I cifar10_weights.pth (REZ {4

EE

#ILERFTFINETUISMEEUNE, MNEFN)ISAREYS, FHIIGEERARERK
#HINRFEANHTUNGRE, FETUR, BEEE1T FORIBRAIERERY loss TREANSERT

if os.path.exists('cifar10_weights.pth'):

model.load_state_dict(torch.load('cifar10_weights.pth', map_location=device,weights_only=True))
print("Pre-trained weights loaded successfully.")

else:
print("Pre-trained weights file not found. Training from scratch.")

R

#HH AN T AR R ) 1SRN E NS R T

Pre-trained weights loaded successfully.

=R

num_epochs=10
best_loss = float('inf")

for epoch in range(num_epochs):
model.train()
total_loss = 0.0
for i, (images, labels) in enumerate(train_loader):
# BEHIERhEEERNRE L
images = images.to(device)
labels = labels.to(device)

# BOMOEHE
outputs = model(images)
loss = criterion(outputs, labels)



https://certification-data.obs.cn-north-4.myhuaweicloud.com/CHS/HCIP-AI%20EI%20Developer/V2.5/cifar10_weights.pth
https://certification-data.obs.cn-north-4.myhuaweicloud.com/CHS/HCIP-AI%20EI%20Developer/V2.5/cifar10_weights.pth
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# REEEIIL
optimizer.zero_grad()
loss.backward()
optimizer.step()

total_loss += loss.item()

# 8 200 MBI E—IX)IEIRE
if (i+1) % 200 == 0:
print(f'Epoch [{epoch + 1}/{num_epochs}], Step [{i + 1}/{len(train_loader)}], Train Loss:
{loss.item():.4f}")

# HEF) SRR

avg_train_loss = total_loss / len(train_loader)

# IOIFHERY
model.eval()
with torch.no_grad():
correct = 0
total=0
for images, labels in test_loader:
# BHIERRIEERIRE L
images = images.to(device)
labels = labels.to(device)

outputs = model(images)

_, predicted = torch.max(outputs.data, 1)
total += labels.size(0)

correct += (predicted == labels).sum().item()

# ITEIGIEEE
accuracy = 100 * correct / total

# )| ZR3REFIIIERSE
print(f'Epoch [{epoch + 1}/{num_epochs}], Train Loss: {avg_train_loss:.4f}, Val Accuracy:
{accuracy:.2f}%")

# RERERESY

if avg_train_loss < best_loss:
best_loss = avg_train_loss
torch.save(model.state_dict(), 'final_cifar10.pth')
print(f'Saved model with loss: {best_loss:.4f}')

e

Epoch [1/10], Step [200/782], Train Loss: 1.6236
Epoch [1/10], Step [400/782], Train Loss: 1.6530
Epoch [1/10], Step [600/782], Train Loss: 1.6521
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Epoch [1/10], Train Loss: 1.6474, Val Accuracy: 74.06%
Saved model with loss: 1.6474

Epoch [2/10], Step [200/782], Train Loss: 1.6274
Epoch [2/10], Step [400/782], Train Loss: 1.6542
Epoch [2/10], Step [600/782], Train Loss: 1.6024
Epoch [2/10], Train Loss: 1.6420, Val Accuracy: 73.85%

Epoch [10/10], Step [600/782], Train Loss: 1.5505
Epoch [10/10], Train Loss: 1.6275, Val Accuracy: 74.85%
Saved model with loss: 1.6275

50

LR INE T )| SMRELS, BEE epoch HERUIENN, REUSHAEIE K. = epochs=10

B, 1REUEIRESD 74.85%, IEBEYLELIEK epoch RIEE, RAHMEEUSHAE.

3.3.4 Mt o 224 BY

ElE L, MKMESREANETRE .
gt S I 5 = [ i

K13:

new_model = CNNClassificationModel(num_classes=10).to(device)
new_model.eval()

# LERLTNILE

predicted = []

y_test =[]

with torch.no_grad():

for i in range(4):

img, label = test_dataset[i]
img = img.unsqueeze(0).to(device) # EAI—MIXHERE
label = torch.tensor(label).to(device)

# BUMEEE
output = new_model(img)
_, pred = torch.max(output.data, 1)

# BTN RANSERRRES
predicted.append(pred.item())
y_test.append(label.item())

# FTENFUNZER
for i in range(4):
print(f'lmage {i+1}:")
print(f' Ground Truth: {category_dict[y_test[i]]}")

new_model.load_state_dict(torch.load('final_cifar10.pth', map_location=device, weights_only=True))
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| print(f' Predicted: {category_dict[predicted[il]})

%511

GHR:

Image 1:
Ground Truth: cat
Predicted: cat
Image 2:
Ground Truth: ship
Predicted: ship
Image 3:
Ground Truth: ship
Predicted: ship
Image 4:
Ground Truth: airplane
Predicted: airplane

IR 2 RRNAEPH 4 KERIOTTU L

15:
#EEZIRET R BRI M AIFUNERES
3R AT R 4 R

plt.figure(figsize=(8, 8)) # T LLIA%EEIE K/
for i in range(4):
plt.subplot(2, 2, i+ 1)
img, label = test_dataset[i]
img = img.cpu().numpy().transpose((1, 2, 0))
img = img * np.array([0.5, 0.5, 0.5]) + np.array([0.5, 0.5, 0.5]) # &J1—41k
plt.imshow(img)
plt.title(f"pred: {category_dict[predicted[i]]}  actual: {category_dict[y_test[i]]}")
plt.axis(‘off")
plt.show()

HR:

pred: cat actual: cat

pred: ship actual: ship

pred: ship actual: ship pred: airplane actual: airplane
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3.4 LIS/

RELIHIR T (ERSIRHEMNELME BEGOENA, IIIRTERNREZIAER: B
12500, FRECEIFHIERETREMEIZINEIRANTIRE, BENEREENEFERE. it
WEIIEEEREAVIERAER.

3.5 BZ®
IERE: HEMNEEESTIARE AL ER?
R EEE. fwiE. . Wik, REMINE.
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1o = TR

1.1 LIS/ 2R

1.1.1 XFARLLE

Eae—MiEFRNNTES, CETEaXTMEE. mEaRkBE. Baark. 1IBZRIFMES
e RS IR ERRIESTESINEMMEER .. —RMs, ESFIELENBENER
i —EXNESESHITOW, RBEUFISH, BTRENE; S—MMEINTIEEES, )
NEESIE R SIEEEHTERRENF, LEAESHEY ‘127 9ES,; mEEalhE
FEEUSRIESHTHIETRS, FEENEREESNENES, XHENNERERENE
SHHRIESESEEMNEM LY. B2, 1IBSESOTHNBENSET S EESRUMRENFER
REEESHHEEER.

RIEFr OIS HEEE, 1ERES oS BT S o thFlss et (Suts. il ) ot E
RSt ERREE .. REWMNGE, EEERNESESHISEERIIE TN, 1IRENAYYE
MEE2HFEEIEFAVEINESIIFEIORE .. BiTFEOEER. TitBRXREFEIFIEE

ALEHMEET FRIEFIIESHIEENESHIEASNEN, URBEXRHEBEHTOTT
ST, IIRESHIEEEIRNEER T #.

1.1.2 3E58 BAY
. BEESMENREE.
o THRIEERENSIE.

1.1.3 SLIGTREEANIR
ALWIRFRERSE 2 SEOTEIIR:

e  HEHERM Python IBSIEEEM, BEmIFLIE,
o YJHHXKAEZE wave B—E 7 ##.
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1.2 SCUG DR

ARERNFETEZRET wave H1T8(E, TELBEIFE:
o EHINMHIEERMESR
o  EIMHUEIEHATEE
o B
o UK

T ] FEHESE

SRENEUES (4 :

lwget https://certification-data.obs.cn-north-4.myhuaweicloud.com/CHS/HCIP-
Al%20EI%20Developer/V2.5/chapter3/speech.zip

# MRENH

lunzip speech.zip

TR 2 SANEXER
A ELIIEE

import wave as we

import matplotlib.pyplot as plt
import numpy as np

from scipy.io import wavfile
import matplotlib.pyplot as plt
from matplotlib.backend_bases import RendererBase
from scipy import signal

from scipy.io import wavfile
import os

from scipy.fftpack import fft
import warnings

warnings.filterwarnings("ignore")

T 3 &F wav XHEAREMN

BEATHEE, BERHKE “L 1-E5TAHE” PRI data Xk, MESIITFER
To

LTINS ER

filename = 'data/thchs30/train/A2_0.wav '

# MHER (FE, XERE, MRE, m#, E—imnR, TR)
WAVE = we.open(filename)

for item in enumerate(WAVE.getparams()):
print (item)
a = WAVE.getparams().nframes # MUSEL




S

HUAWEI

HCIP-AI-El Developer V2.5 iIESMESLRIES

print(a)

f = WAVE.getparams().framerate  # RS

print("SRAESRER: " f)

sample_time = 1/f # FtERRYRTIE) AR

time = a/f # FEEsSHKE
sample_frequency, audio_sequence = wavfile.read(filename)

print (audio_sequence,len(audio_sequence )) # EEESE—
x_seq = np.arange(0,time,sample_time)

print(x_seq,len(x_seq))

Fift

MRy “ AR

%101

SR

0, 1)

(1,2)

(2, 16000)

(3, 157000)

(4, 'NONE")

(5, 'not compressed')

157000

KAESER: 16000

[-296 -424 -392 ... -394 -379 -390] 157000

[0.0000000e+00 6.2500000e-05 1.2500000e-04 ... 9.8123125e+00 9.8123750e+00

9.8124375e+00] 157000
HIR 4 BE wav XEEFES
KRBT :

plt.plot(x_seqg,audio_sequence, 'blue' )
plt.xlabel(‘time (s)")
plt.show()

HiHEER:
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20000 4

10000 4

—10000

=20000 1

0 2 4 B 8 10
time {s)

L5 NHZIRE
RBBINT (MEELR2ELTH) ¢

$111

audio_path = 'data/train/audio/'

pict_Path = 'data/train/audio/'

samples =[]

# WIEHREFE, aAEX, e

if not os.path.exists(pict_Path):
os.makedirs(pict_Path)

subFolderList = []
for x in os.listdir(audio_path):
if os.path.isdir(audio_path +'/' + x):
subFolderList.append (x)
if not os.path.exists(pict_Path +'/' + x):
os.makedirs(pict_Path +'/'+ x)

# BEFXUERNHE
print("----list----:",subFolderList)
print("----len----:",len(subFolderList))

HIHEER:

'_background_noise_']
----len----: 31

----list----: ['bed', 'bird', 'cat’, 'dog', 'down’, 'eight, 'five', 'four’, 'go', 'happy', 'house', 'left', 'marvin’, 'nine’,
'no', 'off', 'on', 'one’, 'right', 'seven’, 'sheila’, 'six', 'stop', 'three', 'tree', 'two', 'up', 'wow', 'yes', 'zero',

T 6 FHENFUHLESTHHE
BT
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# count
sample_audio =[]
total = 0
for x in subFolderList:
# IRENFE wav X4
all_files = [y for y in os.listdir(audio_path + x) if "wav' in y]
total += len(all_files)
sample_audio.append(audio_path + x + '/'+ all_files[0])
# print(sample_audio)
# BEBNFXMHEHHE
print('%s : count: %d ' % (x , len(all_files)))
# BE wav XIHEE
print("TOTAL:",total)

iR

bed : count: 10
bird : count: 15
cat: count: 17
dog : count: 20
down : count: 36
eight : count: 16
five : count: 16
four : count: 22
go : count: 18
happy : count: 16
house : count: 15
left : count: 20
marvin : count: 19
nine : count: 14
no : count: 16
off : count: 20
on : count: 11
one : count: 18
right : count: 22
seven : count: 20
sheila : count: 17
six : count: 15
stop : count: 12
three : count: 19
tree : count: 14
two : count: 12
up : count: 10
wow : count: 18
yes : count: 17
zero : count: 20

_background_noise_ : count: 6
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| TOTAL: 521

TR 7 BEEBNFHEPE—
(NEEL(I

for x in sample_audio:
print(x)

HIHEER:

data/train/audio//bed/00f0204f _nohash_0.wav
data/train/audio//bird/00b01445_nohash_0.wav
data/train/audio//cat/00b01445_nohash_0.wav
data/train/audio//dog/fc2411fe_nohash_0.wav
data/train/audio//down/fbdc07bb_nohash_0.wav
data/train/audio//eight/fd395b74_nohash_0.wav
data/train/audio//five/fd395b74_nohash_2.wav
data/train/audio//four/fd32732a_nohash_0.wav
data/train/audio//go/00b01445_nohash_0.wav
data/train/audio//happy/fbf3dd31_nohash_0.wav
data/train/audio//house/fcb25a78_nohash_0.wav
data/train/audio//left/00b01445_nohash_0.wav
data/train/audio//marvin/fc2411fe_nohash_0.wav
data/train/audio//nine/00b01445_nohash_0.wav
data/train/audio//no/fe1916ba_nohash_0.wav
data/train/audio//off/00b01445_nohash_0.wav
data/train/audio//on/00b01445_nohash_0.wav
data/train/audio//one/00f0204f_nohash_0.wav
data/train/audio//right/00b01445_nohash_0.wav
data/train/audio//seven/0a0b46ae_nohash_0.wav
data/train/audio//sheila/00f0204f_nohash_0.wav
data/train/audio//six/00b01445_nohash_0.wav
data/train/audio//stop/0ab3b47d_nohash_0.wav
data/train/audio//three/00b01445_nohash_0.wav
data/train/audio//tree/00b01445_nohash_0.wav
data/train/audio//two/00b01445_nohash_0.wav
data/train/audio//up/00b01445_nohash_0.wav
data/train/audio//wow/00f0204f_nohash_0.wav
data/train/audio//yes/00f0204f_nohash_0.wav
data/train/audio//zero/0ab3b47d_nohash_0.wav
data/train/audio//_background_noise_/doing_the_dishes.wav

IR 8 MIEESTEAE R
BT
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def log_specgram(audio, sample_rate, window_size=20,
step_size=10, eps=1e-10):

nperseg = int(round(window_size * sample_rate / 1e3))

noverlap = int(round(step_size * sample_rate / 1e3))

fregs, _, spec = signal.spectrogram(audio,
fs=sample_rate,
window='hann',
nperseg=nperseg,
noverlap=noverlap,
detrend=False)

return freqgs, np.log(spec.T.astype(np.float32) + eps)

TR 9 SHABANMTEET
KEBA0T:

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

for i, filepath in enumerate(sample_audio[:16]):
# Make subplots
plt.subplot(4,4,i+1)

# pull the labels
label = filepath.split('/") [-2]
plt.title(label)

# create spectrogram
samplerate, test_sound = wavfile.read(filepath)
_, spectrogram = log_specgram(test_sound, samplerate)

plt.imshow(spectrogram.T, aspect="auto', origin="lower")
plt.axis(‘off")
plt.show()

AR
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LR 10 PEAS/ ML
(1IN

yes_samples = [audio_path + 'yes/' +y for y in os.listdir(audio_path + 'yes/')[:9]]
fig = plt.figure(figsize=(10,10))

for i, filepath in enumerate(yes_samples):
# Make subplots
plt.subplot(3,3,i+1)

# pull the labels
label = filepath.split('/")[-1]
plt.title(""yes": '+label)

# create spectrogram
samplerate, test_sound = wavfile.read(filepath)
_, spectrogram = log_specgram(test_sound, samplerate)

plt.imshow(spectrogram.T, aspect="auto', origin="lower")
plt.axis('off")
plt.show()
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HiHEER:

"yes": 004ae714_nohash_0.wav "yes": 004ae714_nohash_l.wav "yes": 00f0204f_nohash_0.wav

"yes": 0132a06d_nohash_0.wav "yes": 0132a06d_nohash_1.wav "yes": 0132a06d_nochash_2.wav

L1 SHEABRATIL
(A% CIINE

5161

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

for i, filepath in enumerate(sample_audio[:16]):
plt.subplot(4,4,i+1)
samplerate, test_sound = wavfile.read(filepath)
plt.title(filepath.split('/') [-2])
plt.axis('off")
plt.plot(test_sound)

plt.show()

SR
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bed bird

<

eight five

happy house

SR
+

#
e

marvin nine

-

TR 12 BEARSEF AL
BT

+

AP

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

for i, filepath in enumerate(yes_samples):
plt.subplot(3,3,i+1)
samplerate, test_sound = wavfile.read(filepath)
plt.title(filepath.split('/") [-2])
plt.axis(‘off")
plt.plot(test_sound)

plt.show()

RIHER:
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yes yes yes

+
+
=

yes yes

+
+

1.3 BE

o UIMuNG EAEIEMSO M. EFEVIRSFALIRIEIE?
o YIMENG EIREIRMEUIEIR?

1.4 LIS/,

ARSLISEET Python iIESFIEFIEIESE wave, LARFFREUEEHITHIEEEUETR B
{ESCEE, FEEETHESHIREMEEES, B, g 4atgsE, @idndin
BAHENEREINENNEES EEEIENARES
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aE o EE R

2.1 SEIG 4B

2.1.1 KF AR

iIBE 3 BARSS ( Speech Interaction Service, &R SIS ) B2—MANRELI, AFEIH
iAEF0EA API ( Application Programming Interface, RiFBfER4RigiE] ) BBESIRBIK
FoEB X AERMEBRNESE.

AL E TN RES R EIRSSTINEEIRAI RES G NIEE

2.1.2 L8 BARY
o TRITISAEARHTES AN SESRIMTEL

o IE@EINERUEAER Python HITIZWSHIFE

2.1.3 LIRS ER
FMHERERNEBITEIS .

TEESEMNSIEEIRBIERI, #W https://support.huaweicloud.com/sdkreference-
sis/sis_05_0051.html #0 https://support.huaweicloud.com/sdkreference-
sis/sis_05_0055.html,

EBEARIKSH project_id, BRENR, AAFZLRE “HOFEIE .
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BB © FRERE &
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cn-north-4 4t
cn-north-5 L EEER T
cn-north-6 L EEEASFS
cn-north-9 B —
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en-southwest-2 B

R AK/SK (ANRESREY, JLAEEEFER ) . & “BEIE” FRmE, &R “SEpa%xiE >
HEIHaERE" KIKE, TEINEKSHI AK/SK, EZERE AK/SK 58, 2oL EEE

Bt AK/SK S8,
B R ©
APIEIT
O IEFaEEE. SERmEtENE, B AIEERETE R, ATESSSl, BliEsHEaTsEsRmnaEa.

0 =msEEdeEs, SN dEEHcRREaMsEESs. @

\C SRISAEEA >| EATILEIN-MATRIER.

RREED & b

4
®»
%
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£IR 2 N notebook RE, FrEXMHE, HESZ ISR huawei_cloud_ei

"k File Edit Wiew Run Kermel Git Tabs Settings Help

| t & N & Launcher

b Filter files by name Q,
./ IE' Notebook
%  Name - Last Modified
B modelarts 7 minutes ago
B lost+found 7 minutes ago P P

python-3.7.10 PyTarch-

E Console

python-3.7.10 PyTarch-

I, 3 SHEANIIEA huawei_cloud_ei XF3E, #i# notebook X4, 1R python3 Ik

2]

=
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) Filter files by name Q
B / huawei_cloud_ei / huawei_cloud_ei
» MName - Last Modified E Notebook

P | P

python-3.7.10 PyTorch-1.8

E Console

python-3.7.10 PyTorch-1.8

E Other

M File Edit View Run Kernel Git Tabs Settings Help

[ ] t c & [A] Untitled.ipynb °

B + XO M0 » 1 ¢ » Code ~ @

m

o Filter files by name Q

M / huawei_cloud_ei / [1
0 Name - Last Modified

B .ipynb_checkpoints seconds ago

» ] Untitled.ipynb seconds ago

LI 4 2% python BRZS SDK

2% VPC RSB E.,
BN

| ! pip install huaweicloudsdkvpc

i
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B+ X 1 » m Cc » Code v ® 2vCPU + BGiB

S5 BUHSREEEXEMRS SDK ( Python3 )

Ipip install huaweicloudsdksis
Ipip install huaweicloudsdkcore

2.2 LY ESIR

221 ESZS

EHIETEN, B—MENANERRERIESIIRG . FAFETSERHAIaFEM AP SRENES
BRER, BRPEBARXNFEHNEMR,.

T 1 BARBENS

-*- coding: utf-8 -*-
import os
from huaweicloudsdkcore.auth.credentials import BasicCredentials
from huaweicloudsdksis.v1.region.sis_region import SisRegion
from huaweicloudsdkcore.exceptions import exceptions

from huaweicloudsdksis.v1 import *

TR 2 mBEXSH

ak = "= #EIEHCAHY ak
sk =" #EEERCAY sk
project_id = "**" #FcEH A project_id

L’ 3 MREFG

def init_client(ak: str = "", sk: str ="", project_id: str = "")-> object:
credentials = BasicCredentials(ak = ak , sk = sk ,project_id = project_id) # BIAILE
# VIR ERiR
client = SisClient.new_builder() \
.with_credentials(credentials) \
.with_region(SisRegion.value_of("cn-north-4")) \
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build() # # HerAdb=M, ATLMRERTEXIHEE cn-north-4
return client
client = init_client(ak=ak, sk=sk, project_id=project_id)

241

FIR 4 WEHREEK

def tts(text: str =""):

try:

request = RunTtsRequest()

configbody = TtsConfig(
audio_format="wav", # S E
sample_rate="16000",# Z5RRIER
_property="chinese_xiaogi_common", # St
speed=0, # iEE
pitch=0, # &5

volume=50, # =&

request.body = PostCustomTTSReq(
config=configbody,
text=text

)
response = client.run_tts(request)
return response
except exceptions.ClientRequestException as e:
print(e.status_code)
print(e.request_id)
print(e.error_code)
print(e.error_msg)
return None

res = tts(text="{FIXBFEESHR=")

IR[EIXIER res HEELUATER:

{

"result": {
"data": "UkIGRuT...

2
"trace_id": "b9295ebb-1c9c-4d00-b2e9-7d9f3dd63727",




S

~Al- ‘==z foaICAs =1 =1
HUAWEI HCIP-AI-EIl Developer V2.5 {554 MELISIES FAR 5251

trace_id KRRS ALK, JBETERSTERENRRE, EREAMTILFER, FRLLHE
IRERTHESE L SIEFEER; result CRBAKINERRBGE, EREMATLLFES
EZ4=E 1 base64 fRiZHEUIRE]

LR 5 REFEHEN

import base64
import json
with open("test.wav","wb") as f:

f.write(base64.b64decode(res.result.data))

REFANESEIEINT:

2/ testwav

2.2.2 1IEFIR5
—aHIRAELO, AFEEENRZRA . —R M EEENEMR, o+ ELRERRS
T 1 SAFREENG

J£E5R

-*- coding: utf-8 -*-
import os
from huaweicloudsdkcore.auth.credentials import BasicCredentials
from huaweicloudsdksis.v1.region.sis_region import SisRegion
from huaweicloudsdkcore.exceptions import exceptions

from huaweicloudsdksis.v1 import *

TR 2 FBEXSH

ak = "= #EIEHCAHY ak
sk =" #EEEHCHY sk
project_id = "**" #FcEH B project_id

TR 3 mBHIENELT

# —EDIERBISE, HINEFESESHANESTEE, Tmin LINAISIR

path = 'test.wav'

path_audio_format = 'wav' # =5UET, £ api X4

path_property = 'chinese_16k_common' # language_sampleRate_domain, %0 chinese_8k_common, ¥
U0 api 3214

L], 4 MREFG

def init_client(ak: str = "", sk: str ="", project_id: str = "")-> object:
credentials = BasicCredentials(ak = ak , sk = sk ,project_id = project_id) # BIAILE
# IR ERi
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client = SisClient.new_builder() \
.with_credentials(credentials) \
.with_region(SisRegion.value_of("cn-north-4")) \
build() # # HeiRdt=, TLRIERREXIHEE cn-north-4

return client

LB 5 WisiEk

import base64

def asr(path: str=

path: ESM(4EERE
path_audio_format: &=, &l wav, mp3,m4a &, HANEEAH auto
path_property: FR{ERAIMEEUSIEE ., BERS 1B RS S B0

, path_audio_format: str="wav", path_property: str="chinese_16k_general"):

with open(path, 'rb'") as f:
audio = base64.b64encode(f.read())# FRENESASZ(HAY b64 47H5

try:
request = RecognizeShortAudioRequest()
configbody = Config(
audio_format=path_audio_format,
_property=path_property
)
request.body = PostShortAudioReq(
data=audio, # IAMESZRIREINHRY base64 4wig
config=configbody
)
response = client.recognize_short_audio(request)
return response
except exceptions.ClientRequestException as e:
print(e.status_code)
print(e.request_id)
print(e.error_code)
print(e.error_msg)
return None

res = asr(path=path, path_audio_format=path_audio_format, path_property=path_property)
print(res)

LB 6 HHER:

{"trace_id": "36d55614-da1f-497c-b61a-3969bf6d2bb6", "result™: {"text": "{RIXZEFEEZSHER=",
"score": 0.9149643778800964}}
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trace_id URRSAHHIHE, ATATFEASTHERRKNRIE, BRAKXKWLLFE, EXRLHE
IRIER FARERBULSHEFRE; result KFRBAMINFRNRBESR, HRAXMASTIFER;
text ({RBAMINFRRRZENASR; score RRFBRINFRIBILNEREE (0-1 2

&) .

2.3 SCIG/ N\

FEEENBTNAEANE - EAESERERSS (IBEEEHIEEIRG ) #ITERNER
BF, EEE BT SDK &6 RestFul iEREHITHRXINAEAISEEL, MFEER SDK &7 RestFul
5K, FEEUHITLERPANLEENERE, EAEFERHIT AKSKBISEINHT TR
FERIMTMEFIRE, FBEFEREMESSAFIESIRBIRM 7 LRRRFES.
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HT Seq2Seq FIEEIRE!

3.1 SEIGN4E

3.1.1 XF AR
AR EFEFIBETEIMEENE (RNN) 89 seq2seq EEISCILEEIRBITIAE .
SCINSIEIY pytorch 1EZRIZIZIEEVENY, BiRwIEeE. MIBRFE NS OB G, FR
FRAMEERNESEURENBA, BTiRESIESESEIRANKES,
3.1.2 LG BRY
o ZEEEU pytorch 2.5 & Seq2Seq &AL,
o EENF Seq2Seq {2EISLINEEIRA! .
3.1.3 SCIETREREMR
ASLIIREEEES 3 HEIITREFHE:

e 75 Seq2Seq HIIBEICERL
e 7 pytorch HRiEERE .

3.2 SCUG DI

L', 1 SABEXER

THEIRELUREEIME, BT (EiEH speech\SLh 3-REFICIBIILIE, EETHT
B ER ) -

#TEACRIULASMIEMBIXIEAY notebook HUAT LIRS EREHE FEGERT, IR0 N5 MEIMEECE

%env no_proxy=repo.myhuaweicloud.com,modelarts.cn-north-9.myhuaweicloud.com,obs.cn-north-
9.myhuaweicloud.com,iam.cn-north-9.huaweicloud.com,iam-cache-proxy.cn-north-
9.myhuaweicloud.com,dli.cn-north-9.myhuaweicloud.com,127.0.0.1,localhost,172.16.*

%env NO_PROXY=repo.myhuaweicloud.com,modelarts.cn-north-9.myhuaweicloud.com,obs.cn-north-
9.myhuaweicloud.com,iam.cn-north-9.huaweicloud.com,iam-cache-proxy.cn-north-
9.myhuaweicloud.com,dli.cn-north-9.myhuaweicloud.com,127.0.0.1,localhost,172.16.*

#NEEIRE
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! wget https://certification-data.obs.cn-north-4.myhuaweicloud.com/CHS/HCIP-
Al%20EI%20Developer/V2.5/chapter3/speech.zip

5201

BRETHIFRIN RS RS, RRaTR:

| lunzip speech.zip

WRHCE:

Ipip install python_speech_features

SNBXEBINT:

# coding=utf-8

import warnings
warnings.filterwarnings("ignore")

import time

import torchaudio

import torch

import torch.nn as nn

import numpy as np

from python_speech_features import mfcc

TR 2 BBEHREEER

RSN (EWEEEI LR 1 BRER “S036 3-REZINMBAEWE" 19 data 34k ) :

audio_filename = " data/audio.wav"
target_filename = "data/label.txt"

IR 3 JZEEIRFH T4 EHEY
KRBT

# TEXFEREKEAIREL

def sparse_tuple_from(sequences, dtype=torch.long):
indices =[]
values = []

# SIE—DIRETFH, BE M HE—AIFRF BRI R — M ME—RIEE

label_map = {label: idx for idx, label in enumerate(set(sequences[0]))}

for n, seq in enumerate(sequences):
seq_int = [label_map[label] for label in seq]
indices.extend(zip([n] * len(seq), range(len(seq))))
values.extend(seq_int)

indices = torch.tensor(indices, dtype=dtype)
values = torch.tensor(values, dtype=dtype)

shape = torch.tensor([len(sequences), indices.max(0)[0][1] + 1], dtype=dtype)

return indices, values, shape
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# IEENSSRSSFHEEN MFCC 4HiE
def get_audio_feature(audio_filename):

# =B wav XIHEAHZE, fs AFEFEER, audio HEURE

waveform, sample_rate = torchaudio.load(audio_filename)

# RRSINEREE
if waveform.shape[0] > 1:
waveform = waveform.mean(dim=0, keepdim=True)

# 2B mfcc 43HiE

inputs = mfcc(waveform.numpy() [0], samplerate=sample_rate)

# XHEHERIEHRTIA—, REERIGZE

feature_inputs = torch.tensor(inputs, dtype=torch.float32).unsqueeze(0)
feature_inputs = (feature_inputs - feature_inputs.mean()) / feature_inputs.std()

# FHERIENRIRE
feature_seq_len = [feature_inputs.shape[1]]
return feature_inputs, feature_seq_len

# EEURE UG FHRIR O KE
def get_audio_label(target_filename):
with open(target_filename, 'r') as f:
# [RYASCA " like you , do you like me”
line = f.readlines()[0].strip()
# BN list o, ZAEA LS
#[,"", 'like', "', 'you',' ', "', "', 'do’, ' !, 'you', Y, like!, 'Y, 'me']
targets = line.split("' ")
targets.insert(0, '<START>')
targets.append("<END>")
print(targets)
# RyREIR G R =TT
train_targets = sparse_tuple_from([targets])
return targets, train_targets

feature_inputs, feature_seq_len = get_audio_feature(audio_filename)
line_targets, train_target = get_audio_label(target_filename)

print("Feature Inputs Shape:", feature_inputs.shape)
print("Feature Sequence Length:", feature_seq_len)
print("Line Targets:", line_targets)

print("Train Target Indices:", train_target[0])
print("Train Target Values:", train_target[1])
print("Train Target Shape:", train_target[2])

%30

BT

['<START>', 'i", 'like', 'you', '), 'do', 'you', 'like', 'me', 'KEND>']
Feature Inputs Shape: torch.Size([1, 333, 13])
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Feature Sequence Length: [333]
Line Targets: ['<START>', 'i', 'like', 'you', ',', 'do', 'you', 'like', 'me', 'KEND>']
Train Target Indices: tensor([[0, 0],

[0, 1],

[0, 2],

[0, 31,

[0, 4],

[0, 5],

[0, 6],

[0, 7],

[0, 8],

[0, 911)
Train Target Values: tensor([6, 7, 0, 3,5, 4, 3,0, 2, 1])
Train Target Shape: tensor([ 1, 10])

%311

TR 4 HENESHES

(A ELINE

target_characters = list(set(line_targets))
INUPT_LENGTH = feature_inputs.shape[-2]
OUTPUT_LENGTH = train_target[-1][-1]

# BMNGEHEE

INPUT_FEATURE_LENGTH = feature_inputs.shape[-1]
# WMHFIERE (BnRFREE)
OUTPUT_FEATURE_LENGTH = len(target_characters)
# LSTM BT =2

N_UNITS = 256

# #EXN

BATCH_SIZE = 1

EPOCH =40

NUM_SAMPLES =1

target_texts = []

target_texts.append(line_targets)

IR 5 BlFE Seq2Seq t&EHY

KRBT

import torch.optim as optim

class Encoder(nn.Module):
def __init_ (self, n_input, n_units):
super(Encoder, self).__init_ ()
self.lstm = nn.LSTM (input_size=n_input, hidden_size=n_units, batch_first=True)

def forward(self, x):
# x: [batch_size, seq_length, n_input]
_, (hidden, cell) = self.lstm(x) # RE&EBIVAS
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return hidden, cell

class Decoder(nn.Module):
def __init__(self, n_output, n_units):
super(Decoder, self).__init_ ()
self.lstm = nn.LSTM (input_size=n_output, hidden_size=n_units, batch_first=True)
self.fc = nn.Linear(n_units, n_output)

def forward(self, x, hidden, cell):
# x: [batch_size, seq_length, n_output]
output, (hidden, cell) = self.lstm(x, (hidden, cell))
output = self.fc(output)
return output, hidden, cell

class Seg2Seq(nn.Module):
def __init__(self, n_input, n_output, n_units):
super(Seqg2Seq, self).__init_ ()
self.encoder = Encoder(n_input, n_units)
self.decoder = Decoder(n_output, n_units)

def forward(self, encoder_input, decoder_input):
# JmiEss

hidden, cell = self.encoder(encoder_input)

# FRREES
decoder_output, _, _ = self.decoder(decoder_input, hidden, cell)
return decoder_output

def inference(self, encoder_input, max_length, sos_token):
# HEIEMNER
hidden, cell = self.encoder(encoder_input)
batch_size = encoder_input.size(0)
decoder_input = torch.tensor([[sos_token]], dtype=torch.long).repeat(batch_size, 1)

outputs = []

for _ in range(max_length):
output, hidden, cell = self.decoder(decoder_input, hidden, cell)
output = torch.argmax(output, dim=-1)
outputs.append(output)
decoder_input = output

return torch.cat(outputs, dim=1)

# SRR

%3211
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model = Seq2Seq(n_input=INPUT_FEATURE_LENGTH, n_output=OUTPUT_FEATURE_LENGTH,
n_units=N_UNITS)

# EXMACZEFIRI R ZEL
optimizer = optim.Adam(model.parameters(), lr=0.001)
criterion = nn.CrossEntropyLoss()

# FJEMEBIZES
print(model)

%331

HIHEER:

Seq2Seq(
(encoder): Encoder(
(Istm): LSTM(13, 256, batch_first=True)
)
(decoder): Decoder(
(Istm): LSTM(8, 256, batch_first=True)
(fc): Linear(in_features=256, out_features=8, bias=True)

)

L6 BE)

SHHUE
KEBA0T:

encoder_input = feature_inputs

decoder_input = np.zeros((NUM_SAMPLES,OUTPUT_LENGTH,OUTPUT_FEATURE_LENGTH))
decoder_output = np.zeros((NUM_SAMPLES,OUTPUT_LENGTH,OUTPUT_FEATURE_LENGTH))
target_dict = {char:index for index,char in enumerate(target_characters)}

target_dict_reverse = {index:char for index,char in enumerate(target_characters)}

print(decoder_input.shape)
for seq_index,seq in enumerate(target_texts):

for char_index,char in enumerate(seq):
print(char_index,char)
decoder_input[seq_index,char_index,target_dict[char]] = 1.0
if char_index > 0:
decoder_output[seqg_index,char_index-1,target_dict[char]] = 1.0

HIHEER:

(1,10, 8)
0 <START>
1i

2 like

3 you

4,

5 do
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6 you
7 like
8 me
9 <END>
1=

LR 7 &E)I%K

A ELIIEE

char_to_index = {char: idx for idx, char in enumerate(target_characters)}
target_indices = torch.tensor([[char_to_index[char] for char in line_targets]], dtype=torch.long)

model.train()
for epoch in range(EPOCH):
optimizer.zero_grad()

# WMAZIREMBREIE
encoder_input = feature_inputs # (IA4FIE [batch_size, seq_length, input_feature_length]

decoder_input = torch.nn.functional.one_hot(target_indices[:, :-1],
num_classes=OUTPUT_FEATURE_LENGTH).float() # f#figg=i N\ [batch_size, seq_length,

output_feature_length]
target = target_indices[:, 1:] # ESCH#R [batch_size, seq_length]

# RIEERE

output = model(encoder_input, decoder_input)

# ITEIRE

loss = criterion(output.transpose(1, 2), target)
loss.backward()

optimizer.step()

print(f"Epoch {epoch + 1}/{EPOCH}, Loss: {loss.item()}")

HIHEER:

Train on 1 samples

Epoch 1/40, Loss: 2.078908920288086
Epoch 2/40, Loss: 2.0622339248657227
Epoch 3/40, Loss: 2.045137405395508
Epoch 4/40, Loss: 2.0260937213897705

Epoch 37/40, Loss: 0.29518258571624756
Epoch 38/40, Loss: 0.26819998025894165
Epoch 39/40, Loss: 0.24317796528339386
Epoch 40/40, Loss: 0.2207832783460617

I 8 A

A ELIIEE
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def predict_chinese(source, encoder_inference, decoder_inference, n_steps, target_dict,
target_dict_reverse):

# SEEITHEIE encoder FEETRNEINFSIAIRRIATS
with torch.no_grad(): # HIEMBAEETEHE
state = encoder_inference(source) # encoder_inference 2 Encoder 1&EBIFGHEIE L

# FE—NFF '<START>', FiCIAtnE
predict_seq = torch.tensor([[target_dict['<START>']]], dtype=torch.long) # ¥R AFCIRFZFEZRS|

output =" # FATFHEFREZNTUNLESR
for i in range(n_steps): # n_steps NAFRAKE
# Y&Z5 |58 one-hot 4G

predict_seq_one_hot = torch.nn.functional.one_hot(predict_seq,
num_classes=OUTPUT_FEATURE_LENGTH).float()

# %5 decoder BIN E—EIZIAY h, ¢ BRIARS, AR E—REIFRUZ=RF predict_seq
yhat, h, c = decoder_inference(predict_seq_one_hot, *state) # 2 decoder

# IREFNIZESR
char_index = yhat.argmax(dim=-1).item() # IXKEFN=FFAIZRS|
char = target_dict_reverse[char_index] # J8§Z5 |t AFRT

# BFERE
state = (h, ¢) # RIRIKSIERN T IRADIIBIRSLREEEE
predict_seq = torch.tensor([[char_index]], dtype=torch.long) # EFFFTNIEFI

if char == '<END>"  # FGNZEIT £ IERFNIETR
break

output += " " + char # BFUNRIZFFARINE L

return outputsstrip() # IREFRUZERHEFREETHE

# ~EER

out = predict_chinese(
source=feature_inputs, # HIN4HIE
encoder_inference=model.encoder, # Encoder t&fY
decoder_inference=model.decoder, # Decoder {&HY
n_steps=OUTPUT_LENGTH, # SATRIH<E
target_dict=target_dict, # F&FFZE3|IHIMRET
target_dict_reverse=target_dict_reverse # 25 |ZI=RFAIMREY

print(out)

HHEER
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| i like you , do you like me |

&t ALRRAT—MIGER, EXENEZETLE—SBERY BRESHATE L)
o B, BR)IKSEREE, RSHAR, AFUEERNERAIESEER

3.3 BEW

o IMBEENAREIBSRIHIESE L?
o INMTH—TRFHERIRYERRER?

3.4 SCIG/\e

EARELG S, #9382 T HE RNN B9 seq2seq iIEEIRAERY, FHFIH pytorch HEZESLIN 7HEEL)||
#H5ME .
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1 cans

1.1 SEIGE )
AT BT — I ADRIRE, BERMESHAPTFCHBREOTT, HiEEiE:
o ANEMMEIN A
® SVM XA
® TextCNN X AE&poE

1.2 SCISHAY

o IEMNADEISHEARRIERRIE
IBfRFMNENMER. SYM. CNN EiZ28NES
EBETF PyTorch2.5 M A REZ I WLERI G X

1.3 SLIOIR

1.3.1 REES
H#

£ 1 # A notebook RE, FEsE, HEMHZIUEILS text_classification

) Q
m/

> Name *  Last Modified
B |ost+found 3 hours ago

= BB modelarts 3 hours ago
B huawei_clo... 11 minutes ago

nﬂcla ssification -
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i
x4

SEHANIBIFERY text_classification {4k
##2 notebook 3214, 1#E&#E PyTorch IR 5
TEEIE

N
uel
xg
AN w N

i
x4

BN

! https://certification-data.obs.cn-north-4.myhuaweicloud.com/CHS/HCIP-
Al%20EI%20Developer/V2.5/chapter4/nlp.zip

TR 5 BIEEE
BN

| ! unzip nlp.zip

TR 6 REKHE

BN

| ! pip install jieba

i

) ! pip install jicba

) Looking in indexes: http://repo.myhuaweicloud.com/repository/pypi/simple
Collecting jieba
Dounloading http://repo.myhuaweicloud.com/repository/pypi/packa; /cb/18e2b235F8330726522d7ebed54f2278c228ba943823135ab0278d9792a2/ jicba-0.42. 1. tar. gz (19.2 MB)

‘ 19.2 MB 19.5 MB/s eta @:0
Building wheels for collected packages: jicba
Building wheel for jieba (setup.py) ... done
Created wheel for jieba: filename=jieba-@.42.1-py3-none-any.whl size=19314458 sha256=ad794247144e41d48aeedbb%2baedcede2d7cebd7c261593594edb5838415ccl

Stored in directory: /home/ma-user/.cache/pip/wheels/86/bc/97/67c@5f24b07573fd4250397944f8bc57c8dbcEf2cObec@d6fa
Successfully built jieba

Installing collected packages: jieba
Successfully installed jieba-8.42.1

1.3.2 FARUMER A 2

1 BANEXE
BN

import jieba

import pandas as pd

from sklearn.naive_bayes import MultinomialNB

from sklearn.feature_extraction.text import TfidfVectorizer

from sklearn.metrics import classification_report, accuracy_score

IR 2 NNEEE
BIN:

| train_data = pd.read_csv('data/chnsenticorp/train.tsv', sep="\t')
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test_data = pd.read_csv('data/chnsenticorp/test.tsv', sep="\t')
label_map = {0: 'ta@E’, 1: 'IE@E'"}

x_train, y_train = train_data.text_a.values, train_data.label.values
x_test, y_test = test_data.text_a.values, test_data.label.values

R VA R

label text a
1] 1 EERTREREL.
2 | 1 154TEEANRER..
3 | 0 BEALN HtHH—.
4] 0 1EEEEENSH..
5 1 SFARBEEEEE..
6 0 HEEERTEN K.
7] 0 HH SAERELE.
8| 0 EEBEERART .
3 1 WBOEE, EERO..
10 1 SIBEEEES, .
1| 0 EESBREOEALL, ..
12| 1 ERE, REREES.
13| 1 28 SEET, B
14| 1 AEHEEEREEL..
15| 0 1ERERELHTE.
16 0 EMAESESAL, -
17 | 1 EERSIRALTE.
18 | 0 EFEECE, —&.
19 1 =R EEAE) . .
20 | 0 mEAL, BET2E.

IR 3 ENHHEBEEE, FBIWIEFNLERE

BN

class NB_Classifier(object):

def __init__(self):
# FNEMMHERS 228
self.model = MultinomialNB( alpha=1) #hEHEFFE: 1
# {#F8 tf-idf 43/EREL
self.feature_processor = TfidfVectorizer(tokenizer=jieba.cut)

def fit(self, x_train, y_train, x_test, y_test):
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# tf-idf 454FEREY
x_train_fea = self.feature_processor.fit_transform(x_train)
self.model.fit(x_train_fea, y_train)

train_accuracy = self.model.score(x_train_fea, y_train)
print(")IIZREEEMZR: {}".format(round(train_accuracy, 3)))

x_test_fea = self.feature_processor.transform(x_test)
y_predict = self.model.predict(x_test_fea)

test_accuracy = accuracy_score(y_test, y_predict)
print("UIRXEE AR {}" format(round(test_accuracy, 3)))

y_predict = self. model.predict(x_test_fea)
print(TUXEE (L : )
print(classification_report(y_test, y_predict, target_names=['0', '1']))

def single_predict(self, text):
text_preprocess = [" ".join(jieba.cut(text))]
text_fea = self.feature_processor.transform(text_preprocess)
predict_idx = self.model.predict(text_fea)[0]
predict_label = label_map[predict_idx]
predict_prob = self.model.predict_proba(text_fea)[0][predict_idx]

return predict_label, predict_prob

T4 iats e, Hilsk
BN

nb_classifier = NB_Classifier()
nb_classifier.fit(x_train, y_train, x_test, y_test)

M ETEERINT
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nb_classifier = NB_Classifier()
nb_classifier.fit(x train, y_train, x test, y test)

Building prefix dict from the default dictionary ...
Dumping model to file cache /tmp/jieba.cache
Loading model cost 8.653 seconds.

Prefix dict has been built successfully.

WIS EEWE: 0.936

Ml EEWE: 0.878

Wi B R

precision recall fl-score  support

a a8.87 8.88 8.88 592

1 a.88 8.88 8.88 6aa

accuracy 8.88 128
macro avg @.88 a.88 @.88 12aa
weighted avg .88 B.88 8.88 12ea

FBR 5 PREEUL

Mt e s N E TN LS R :
BN

nb_classifier.single_predict("MIRES, HASFEES, MTIEEF")
nb_classifier.single_predict("BPRIAFZT AT, EB2MEHK. EIRIARE, FrRRNMRIEEERSIL—ARATE
IRPEEE, HIIBRIF. ")

T

nb_classifier.single_predict("JMMPBES, DAEHMEES, MIEEHE")

("EE"’, ©.8507687980257825)

nb_classifier.single_predict("HRIMAEE LT HN . T2 RMHK EHIAE . ANHEFZHEL - BNSHRPITES. FHHNTHF- ")

(‘faE ", ©.7159780847706174)

1.3.3 SVM XA

LIR 1 #7152 notebook 3Zft, 1E#F pytorch RS

LI’ 2 SAEXER

import jieba

import pandas as pd

from sklearn import svm

from sklearn.feature_extraction.text import TfidfVectorizer

from sklearn.feature_selection import SelectkBest, chi2

from sklearn.metrics import classification_report, accuracy_score

LI 3 InEEE
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%101

train_data = pd.read_csv('data/chnsenticorp/train.tsv', sep="\t')
test_data = pd.read_csv('data/chnsenticorp/test.tsv', sep="\t')
label_map = {0: 'fa@E", 1: 'IEME'}

x_train, y_train = train_data.text_a.values, train_data.label.values
x_test, y_test = test_data.text_a.values, test_data.label.values

VIAY I:II:I

5, b EREL

TR

class SVM_Classifier(object):
def __init__(self, use_chi=False):

self.use_chi = use_chi # ERFEARHKEIRMUFIEEZR
# FNENMERS 2588
self.model = sym.SVC(C=1.0, kernel='linear', degree=3, gamma="auto')
# {6F tf-idf 43FZEY
self.feature_processor = TfidfVectorizer(tokenizer=jieba.cut)
# RPIQIGAHIEER
if use_chi:
self.feature_selector = SelectkBest(chi2, k=10000) # 34814 -> 10000

def fit(self, x_train, y_train, x_test, y_test):

x_train_fea = self.feature_processor.fit_transform(x_train)
if self.use_chi:

x_train_fea = self.feature_selector.fit_transform(x_train_fea, y_train)
self.model.fit(x_train_fea, y_train)

train_accuracy = self.model.score(x_train_fea, y_train)
print("})|IREEERRER: {}" format(round(train_accuracy, 3)))

x_test_fea = self.feature_processor.transform(x_test)
if self.use_chi:
x_test_fea = self.feature_selector.transform(x_test_fea)
y_predict = self.model.predict(x_test_fea)
test_accuracy = accuracy_score(y_test, y_predict)
print("UHEE EREER : {}".format(round(test_accuracy, 3)))
print("UIEIT(EXERE: ')
print(classification_report(y_test, y_predict, target_names=['fam@E", 'IEME']))

def single_predict(self, text):

" " join(jieba.cut(text))]

text_fea = self.feature_processor.transform(text_preprocess)
if self.use_chi:

text_preprocess = [

text_fea = self.feature_selector.transform(text_fea)
predict_idx = self.model.predict(text_fea)[0]
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predict_label = label_map[predict_idx]

return predict_label

$111

FE5 )

% SVM D38, NMERRAIRRE

svm_classifier = SVM_Classifier()
svm_classifier.fit(x_train, y_train, x_test, y_test)

MR EEITALLER -

svm_classifier = 5WM_Classifier()
svm_classifier.fit(x_train, y_train, x_test, y_test)

Building prefix dict from the default dictionary ...
Leading model from cache /ftmp/jieba.cache

Loading model cost 8.573 seconds.

Prefix dict has been built successfully.
WISREEWRE: 0,068

M BREWE: 0.908

it 5 VR Ay HE PR

precision recall fl-score  support

i .89 @.92 8.91 592

1B 8.92 .89 8.91 508
accuracy a.91 1z2ae
macro avg @.91 8.91 @.91 1z2a8
weighted avg 8.91 .91 8.91 1208

g

2 SVM $2E2E, [FHRAIEKE

svm_classifier = SVM_Classifier(use_chi=True)
svm_classifier.fit(x_train, y_train, x_test, y_test)

MK EEITALER :
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swm_classifier = 5WM_Classifier{use_chi=True)
svm_classifier.fit(x_train, y_train, x_test, y test)

WS EHERE: 0.948
Mt EHERE: 0.008

i3t B 3 1 2B PE
precision recall fl-score  support
i 9.89 .92 8.91 592
1 8.92 8.89 8.91 508
accuracy 2.91 1z2ae
macro avg @.91 8.91 .91 1z2a8
weighted avg 8.91 B8.91 8.91 1208

LR T REHED

BN

def feature_analysis():
feature_names = svm_classifier.feature_processor.get_feature_names()
feature_scores = svm_classifier.feature_selector.scores_
fea_score_tups = list(zip(feature_names, feature_scores))
fea_score_tups.sort(key=lambda tup: tup[1], reverse=True)
return fea_score_tups

# BF~H1E top500 i3
feature_analysis()[:500]

il

feature_analysis () [:500]

C(CREET, 114.54110437306329),
(" FRAL, 37. 86973466548298)
("B’ , 35.45325438757986)
("E2E’, 33.63380068757383),
(iEAE, 30.669976911817592),
(A, 28.302608532460106),
(£, 26.423210259544987),

( . 93514056029271)

. 128495565059936)

. T66073651024286)

21. 352932367081223),

19. 953847037084673),

19. 65797398532765),

10. 60905866035379),

19. 094815375795333) ,

17.92172924314892),

17. 8547944709826,

£IR 8 BRIMEUL
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svm_classifier.single_predict("/MIRIES, BABFMIES, MTIEFELTF")
svm_classifier.single_predict("BRIRF R AT, FER2M/K. EIRIARE, FREHYRIEFE EREEL—ARAY
BRPEEE, HAIEARTF, ")

svm_classifier. single_predict ("#FIRER,

EE

svm_classifier. single_predict ("PBRIAFETAFHE, TEREKK. ERRE, AENRESHEEY —RMERPEEES, HHNHFF. 7

LR

1.3.4 TextCNN XA

T 1 #7EE notebook 3Xf4, i pytorch IFE

L2 SNEXE

import jieba

import numpy as np

import torch

import torch.nn as nn

from torch.nn.utils.rnn import pad_sequence

import pandas as pd

import torch.nn.functional as F

import torch.optim as optim

from sklearn.model_selection import train_test_split

from torch.utils.data import DataLoader, TensorDataset

T’ 3 WDHESE

train_data = pd.read_csv('data/chnsenticorp/train.tsv', sep="\t")

valid_data = pd.read_csv('data/chnsenticorp/dev.tsv', sep="\t')

test_data = pd.read_csv('data/chnsenticorp/test.tsv', sep="\t')

x_train, y_train = train_data.text_a.values, train_data.label.values # 1)l|Zx&
x_valid, y_valid = valid_data.text_a.values, valid_data.label.values # IGiF&

x_test, y_test = test_data.text_a.values, test_data.label.values # g

L' 4 £HiE, EEMAECE

vocab = set()
cut_docs = train_data.text_a.apply(lambda x: jieba.cut(x)).values
for doc in cut_docs:
for word in doc:
if word.strip():
vocab.add(word.strip())

# ¥IEES N\ vocab.txt 314
with open('data/vocab.txt', 'w') as file:
for word in  vocab:

file.write (word)
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| file.write(\n')

141

LI5S ENFRER

class Config():
embedding_dim = 300 # iEESHE
max_seq_len = 200 # N E&HAIEE
vocab_file = 'data/vocab.txt' # 1ECFEIERER
config = Config()

IR 6 BN ATR RS

class Preprocessor:
def __init__(self, config):
self.config = config
self.token2idx = {"[PAD]": 0, "[UNK]": 1}
with open(config.vocab_file, 'r', encoding="'utf-8') as reader:
for index, line in enumerate(reader):
token = line.strip()
self.token2idx[token] = index + 2
self.vocab_size = len(self.token2idx)
self.embedding = nn.Embedding(
num_embeddings=self.vocab_size,
embedding_dim=self.config.embedding_dim,
padding_idx=self.token2idx['[PAD]']

def transform(self, text_list):
# NADIE, FGERIRaIENA id
idx_list = [
[self.token2idx.get(word.strip(), self.token2idx['[UNK]']) for word in jieba.cut(text)]
for text in text_list

# 155K EEKAN PyTorch B9 Tensor, Fif{R=E LongTensor
idx_tensors = [torch.tensor(seq, dtype=torch.long) for seq in idx_list]

# BRFIER—KE

idx_padding = pad_sequence(
idx_tensors,
batch_first=True,
padding_value=self.token2idx['[PAD]']

# MNRFIHEBIT max_seq_len, &k
if self.config.max_seq_len:
idx_padding = idx_paddingl[;, :self.config.max_seq_len]
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return idx_padding # iREIZE5|, MASEEE

# M

preprocessor = Preprocessor(config)

result = preprocessor.transform(['#Z L&', 'FHZEHM')

print(result.shape) # HHAZIK: (batch_size, max_seq_len, embedding_dim)

print(result)

torch.Size([2, 3])

tensor([[23722, 28242, 14370],
[23722, 28242, 29230]])

LB 7 REIESERER

# S
device = torch.device('cuda’ if torch.cuda.is_available() else 'cpu')
print(f'Using device: {device}')

IR 8 BRMAXAIRARS|, HEEHIENELS

# ¥ Preprocessor M A AZRE]

preprocessor = Preprocessor(config)

x_train_idx = preprocessor.transform(x_train).to(device) # FZ4K: (num_samples, max_seq_len)
x_valid_idx = preprocessor.transform(x_valid).to(device)

x_test_idx = preprocessor.transform(x_test).to(device)

# YIRS HRIRJY Tensor

y_train_tensor = torch.tensor(y_train, dtype=torch.long).to(device)
y_valid_tensor = torch.tensor(y_valid, dtype=torch.long).to(device)
y_test_tensor = torch.tensor(y_test, dtype=torch.long).to(device)

# B# Dataloader

train_dataset = TensorDataset(x_train_idx, y_train_tensor)
valid_dataset = TensorDataset(x_valid_idx, y_valid_tensor)
test_dataset = TensorDataset(x_test_idx, y_test_tensor)

train_loader = DatalLoader(train_dataset, batch_size=64, shuffle=True)
valid_loader = DatalLoader(valid_dataset, batch_size=64, shuffle=False)
test_loader = DatalLoader(test_dataset, batch_size=64, shuffle=False)

I 9 gl TextCNN f&H

class TextCNN(nn.Module):
def __init_ (self, vocab_size, embedding_dim, num_classes, kernel_sizes=[3, 4, 5], num_filters=100):
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super(TextCNN, self).__init_ ()
self.embedding = nn.Embedding(vocab_size, embedding_dim)
self.convs = nn.ModuleList([
nn.Conv2d(1, num_filters, (k, embedding_dim)) for k in kernel_sizes

i)
self.fc = nn.Linear(len(kernel_sizes) * num_filters, num_classes)
self.dropout = nn.Dropout(0.5)

def forward(self, x):
# HWIAFIR: (batch_size, max_seq_len)
x = self.embedding(x.long()) # FRIREASE torch.long ZEEY

x = x.unsqueeze(1) # FZ4R: (batch_size, 1, max_seq_len, embedding_dim)

# B + RelU + & Kithit
conv_results = [
F.relu(conv(x)).squeeze(3) for conv in self.convs
1 # BNEHERNFSR: (batch_size, num_filters, max_seq_len - kernel_size + 1)

pooled_results = [
F.max_pool1d(result, result.size(2)).squeeze(2) for result in conv_results
1 # BN SRS (batch_size, num_filters)

# PHEFMGHHEER
x = torch.cat(pooled_results, 1) # FiZ4R: (batch_size, len(kernel_sizes) * num_filters)

x = self.dropout(x)

# SERE
logits = self.fc(x) # FiZ4K: (batch_size, num_classes)

return logits

v

S 10 Bl

def train(model, train_loader, valid_loader, criterion, optimizer, num_epochs=10, device=device):
model.to(device)
best val _acc = 0.0

for epoch in range(num_epochs):
model.train()
train_loss, train_correct, train_total = 0.0, 0, 0

for inputs, labels in train_loader:
inputs, labels = inputs.to(device), labels.to(device)

# BUMEEE
outputs = model(inputs)
loss = criterion(outputs, labels)




W

HUAWEI HCIP-AI-El Developer V2.5 BAIESAMESLISIE S F A $17]R
# RIOMEHE

optimizer.zero_grad()

loss.backward()

optimizer.step()

# S| ZRRFNE R

train_loss += loss.item()

_, predicted = torch.max(outputs, 1)

train_total += labels.size(0)

train_correct += (predicted == labels).sum().item()

# IEIEEETF(L
val_loss, val_acc = evaluate(model, valid_loader, criterion, device)

# FTEMIZRFNEEIESS

print(f'Epoch {epoch + 1}/{num_epochs}.")

print(f'Train Loss: {train_loss / len(train_loader):.4f}, Train Acc: {train_correct / train_total:.4f})
print(f'Val Loss: {val_loss:.4f}, Val Acc: {val_acc:.4f}")

# RIFRIERE
if val_acc > best_val_acc:
best_val_acc = val_acc
torch.save(model.state_dict(), 'best_textcnn_model.pth')

print(f'Best Validation Accuracy: {best_val_acc:.4f})

LR 1T BRI AR

def evaluate(model, data_loader, criterion, device=device):
model.eval()
total_loss = 0.0
correct = 0
total=0

with torch.no_grad():
for inputs, labels in data_loader:
inputs, labels = inputs.to(device), labels.to(device)

# BUEIERE
outputs = model(inputs)
loss = criterion(outputs, labels)

# FIHREFNERER

total_loss += loss.item()

_, predicted = torch.max(outputs, 1)

total += labels.size(0)

correct += (predicted == labels).sum().item()
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# ITEFITIRERN AR
avg_loss = total_loss / len(data_loader)
accuracy = correct / total
return avg_loss, accuracy

%181

$E 12 F2E, i

HIRE, THEREFREFER

if _name__=="'_main_"

# BB

vocab_size = preprocessor.vocab_size
embedding_dim = config.embedding_dim
num_classes = len(set(y_train)) # ZE5I%
kernel_sizes = [3, 4, 5]

num_filters = 100

learning_rate = 0.001

num_epochs = 1

# IR IRE

model = TextCNN(vocab_size, embedding_dim, num_classes, kernel_sizes, num_filters)
model.to(device)

# IRKREFNI RS
criterion = nn.CrossEntropyLoss()
optimizer = torch.optim.Adam(model.parameters(), lr=learning_rate)

# I|ZRFN3EIE

train(model, train_loader, valid_loader, criterion, optimizer, num_epochs, device=device)

# izt

evaluate(model, test_loader, criterion, device=device)

i
Epoch 1/1:
Train Loss: ©.5938, Traln Acc: 0.7006

vVal Loss: ©.4185, Val Acc: ©.8283
Best Validation Accuracy: 6.8283

LI’ 13 glEidZEIngZE

W

# NNEEnY
def load_model(model_path, vocab_size, embedding_dim, num_classes):

model = TextCNN(vocab_size, embedding_dim, num_classes)
# {M weights_only=True jNZEH&ERY

model.load_state_dict(torch.load(model_path, map_location='cpu', weights_only=True)) # fINZHE

#
model.eval() # ZEREEINITFHET
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return model
#ZBIME
# B
class TextCNNPredictor:
def __init__(self, model_path, config):
self.preprocessor = Preprocessor(config)
self.model = load_model(
model_path,
vocab_size=self.preprocessor.vocab_size,
embedding_dim=config.embedding_dim,
num_classes=2 # “4E(FS
)
self.device = torch.device('cuda’ if torch.cuda.is_available() else 'cpu')
self.model.to(self.device)

def single_predict(self, text):
# BN AR AIEESS NS

text_idx = self.preprocessor.transform([text]).to(self.device)

# TEELTA
with torch.no_grad():
outputs = self.model(text_idx)
_, predicted = torch.max(outputs, 1)

# IR[EIFTNZESR
return predicted.item()

%191

v

LB 14 Bt

# iR IDIN, IR EFuNEs
model_path = 'best_textcnn_model.pth' # iJl|ZRIFAIIEELERIZ
textcnn = TextCNNPredictor(model_path, config)

# B
textl = "BEAKXEWXNE, "
text2 = "B RREWIXR/IVRAIFRIAR, "

print(f"37: {text1}")
print(f"FUMIZ5ER: {textcnn.single_predict(text1)}")

print(f"3Z78: {text2}")
print(f"FMEEER: {textcnn.single_predict(text2)}")

Wi




S

“Al- B SLISIEE,
HUAWEI HCIP-AI-El Developer V2.5 BB S MBS SF M 20T

MAR: BAAENIXAZAL.,
TSR : o

MA: HEREWXEBNGHERARRT,
PSR : 1

1.3.5 B=ZRt

* NR(EMA RNN LR A D EURESSEF?

1.4 BEI
o YNER{EFH RNN LM AL EHREDSET?

1.5 SEG/NEE

REEBNETBAESLIEESHINADEESHEREE, BIBROITXE— AR
B, B THAEINMET. SVM #1 CNN =MAEEZIES, BIILREFRINRAI AT
ESSRVIERR, BINRXIANERMER. SVM F1 CNN E0ERVIERR
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2 HeSHEiE
2.1 SCE8TE )

ANELIEIT PyTorch #EZESCIIE T Transformer HERLHIN SR ENRZ R A . WIS LR F RIEF
NT#E Transformer IREUPERFIE, FHEIZER PyTorch HITEEEN . HUETRLLIE. 1)l
HETHRYS L

2.2 ISR
SLIS{EFIE S Python, HEZ294 PyTorch,
e Python3.9 RLALE
e torch>=2.1 (GPU. cuda11.8/12.4)
AL PR EEERHIE LB TEESHE ChineseNMT-Transformer-PyTorch.zip &,
FIEEESKE WMT 2018 Chinese-English track ( Only NEWS Area )
( https://statmt.org/wmt18/translation-task.html ) .

S 1 TFEIEBHEIRHRE

\

lwget https://certification-data.obs.cn-north-4.myhuaweicloud.com/CHS/HCIP-
Al%20EI%20Developer/V2.5/chapter4/ChineseNMT-Transformer-Pytorch.zip

BN

‘ lunzip ChineseNMT-Transformer-PyTorch.zip

B EX M FRHENZB R TIATRE (SEELHESAER) -
TR 2 fKmaRE



https://statmt.org/wmt18/translation-task.html
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I
import utils

import config

import logging

import numpy as np
from tgdm import tgdm
import json

import torch

from torch.utils.data import DataLoader

from data_loader import MTDataset

from model import make_model, LabelSmoothing
from train import MultiGPULossCompute

from utils import chinese_tokenizer_load

from beam_decoder import beam_search

from model import batch_greedy_decode

import sacrebleu

import warnings
warnings.filterwarnings(‘ignore') # ik WARNING S8

2 EAFRMEER
#HIBEE en-cn BY sentence pair, FHE data/json SZ#FSE'FEI’:“JSZ#FEP (154B8: data/json-
ful FREEHES, BEETE8HRE XIS RRVEURESE )

Bid BPE EiRRLEEE— N ETF subword unit B91a; D'" RERETERNEIL, ZiaiC AR
HIEZAY subword HRY . ALIEAEF sentencepiece LT BPE 931a)o

BR—:
BN

files = ['train’, 'deVv', 'test']
ch_path ="./data/corpus.ch’
en_path = "'./data/corpus.en'
ch_lines =[]

en_lines =[]

for file in files:
corpus = json.load(open('./data/json/' + file + ".json', 'r'))
for item in corpus:
ch_lines.append(item[1] + '\n')
en_lines.append(item[0] + '\n')

with open(ch_path, "w") as fch:
fch.writelines(ch_Llines)

with open(en_path, "w") as fen:
fen.writelines(en_lines)
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# lines of Chinese: 252777

print("lines of Chinese: ", len(ch_lines))
# lines of English: 252777

print("lines of English: ", len(en_lines))
print("-------- Get Corpus ! -------- ")

i

lines of Chinese: 6141
lines of English: 6141
———————— Get Corpus ! --------

BN

import sentencepiece as spm

def train(input_file, vocab_size, model_name, model_type, character_coverage):

search on https://github.com/google/sentencepiece/blob/master/doc/options.md to learn more
about the parameters

:;param input_file: one-sentence-per-line raw corpus file. No need to run tokenizer, normalizer or
preprocessor.

By default, SentencePiece normalizes the input with Unicode NFKC.
You can pass a comma-separated list of files.
:param vocab_size: vocabulary size, e.g., 8000, 16000, or 32000

:param model_name: output model name prefix. <model_name>.model and <model_name>.vocab
are generated.

:param model_type: model type. Choose from unigram (default), bpe, char, or word.
The input sentence must be pretokenized when using word type.

:param character_coverage: amount of characters covered by the model, good defaults are: 0.9995
for languages with
rich character set like Japanse or Chinese and 1.0 for other languages
with
small character set.
input_argument = '--input=%s --model_prefix=%s --vocab_size=%s --model_type=%s --
character_coverage=%s ' \
'--pad_id=0 --unk_id=1 --bos_id=2 --eos_id=3"
cmd = input_argument % (input_file, model_name, vocab_size, model_type, character_coverage)
spm.SentencePieceTrainer.Train(cmd)

def piece_run():
en_input = './data/corpus.en' # _IR4ERRAISIAII(H
en_vocab_size = 26889 # 32000
en_model_name = './tokenizer/eng'
en_model_type = 'bpe'
en_character_coverage = 1

train(en_input, en_vocab_size, en_model_name, en_model_type, en_character_coverage)
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ch_input = './data/corpus.ch’

ch_vocab_size = 26889 # 32000

ch_model_name = "./tokenizer/chn'

ch_model_type = 'bpe'

ch_character_coverage = 0.9995

train(ch_input, ch_vocab_size, ch_model_name, ch_model_type, ch_character_coverage)

piece_run()

241

i

———————— english finished! --------
———————— chinese finished! --------

AT SELBIIRR TS 1TEES chn.model 1 eng.model. idZ chn.vocab
eng.vocab,

ik
WNR A E—BYEIAKI, BEiZMEE tokenizer TAY token.zip 3X&ENAT,
BN

lunzip -d ./tokenizer ./tokenizer/token.zip

i

Archive: ./tokenizer/token.zip
inflating: ./tokenizer/eng.model
inflating: ./tokenizer/eng.vocab
inflating: ./tokenizer/chn.model
inflating: ./tokenizer/chn.vocab

MNREBBEEDEER, AJLABREEITI T,
TP

def piece_test():
sp = spm.SentencePieceProcessor ()

text = "EELSSIFHESBREERE. "

sp.Load("./chn.model")
print(sp.EncodeAsPieces(text))
print(sp.EncodeAslds(text))

a = [12907, 277, 7419, 7318, 18384]
print(sp.decode_ids(a))

piece_test()

Wi

[352, 78, 213, 6918, 10400, 12176, 24137]
H9TE X [ SE ER S itE & R IE
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BJLAEE]: sentencepiece BN ARIFLINTHEIGA “7 Fxo
3 &Z& GPUREHHREETINEG

Bz TEIRE S GPU,

BN

print("GPU #&: " torch.cuda.device_count())
print("GPU 2&nRIH: "torch.cuda.is_available())

import os
os.environ['CUDA_VISIBLE_DEVICES'] ='0'
Tt o

GPUHE: 1

GPU 24&08]H: True

4 REBSYNESE
config.py FEX TEARZIRNEBSHMNES.
B1E: epoch HE. batch size. HIBREFHIEER. NEXHFHBESE,

import torch

# {REUEE

d_model =512 # BMIANBRAHLE

n_heads=8  # ZBLF=AILE

n_layers =6 # {RiBEEFARADESHIERL

d_k = 64 # B LIHE

d_v=64 # BMEHEE (BES d_kEE)
d_ff=2048  # BITRMILEHILHEE

dropout = 0.1 # Dropout tt==

# FENCERS|

padding_idx = 0 # 1EFARICHIZES]
bos_idx = 2 # FHEFFIIRCRIZRS]
eos_idx = 3 # ERFAIIRCAIZES]

# 1ECERAN
src_vocab_size = 32000 # JEESiEICEAR/N

tgt_vocab_size = 32000 # B#mBE=IECEA/N

# S

batch_size = 32 # BMRAIAN
epoch_num = 2 # ERNREH, AMMEREER 2, NRMEFETLIEKIZE
early_stop =5 # IZEELEIZRAYECE (ANRIERERTBIZT )

Ir = 3e-4 # FIR
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# MRIBSH
max_len = 60 # BOBEEHNSEADFRE
beam_size = 3 # FF BLEU iF43H beam search K/J\

# ELfthiEIn
use_smoothing = False # E&FERAIRSES

use_noamopt = True # 25{EA Noam FI)XiFESE

# BUETIIEELRER

data_dir = './data’

train_data_path = './data/json/train.json’
dev_data_path ="'./data/json/dev.json'
test_data_path ="'./data/json/test.json’

model_path = './experiment/model.pth' # BEURTFIRER
pretrain_model_path = '/pretrain/model.pth'# 7|l EEERZ
log_path = './experiment/train.log' # JIZ&BEERRERE

output_path ="'./experiment/output.txt' # WS RERE

# GPU fIgZ&|gE

gpu_id =" # E(FFERY GPU B9 ID ( == FFERERTAMER GPU )
device_id = [0] # 8% ID 5% ( BF= GPU i)ll4, XBR{ERRA)

# IREIRE
device = torch.device('cpu')

5 IREXZURE

data_loader.py t2HRATE X T HIEAMEEXIRIE, FTEEET torch.utils.data.Dataset #17E
EROTRANIE, TEEIE:

(1) IBRBIERPIPE AIHZRRR D FRIHKERF, #1581 batch FRIDFKEH
g

(2) FBIEFRIDIEARE DRIt A Fi# T, FREREERKEN d,

(3) &8 id sequence BRI LRRIAFFANL LR, FHISHILIRS Tensor,

(4) 48L& Tensor MINZIENAY Batch 25rh, #5455 transformer STIFAYMAIE
Data_loade 34 (iZXHRIBERME, FHEEFE) :

import torch

import json

import numpy as np

from torch.autograd import Variable # FFBzIkSHTELj%E

from torch.utils.data import Dataset # IR{HEUEERIHSRIE

from torch.nn.utils.rnn import pad_sequence # YFFHTETE, FENEEHEENKE

from utils import english_tokenizer_load, chinese_tokenizer_load # NNEFPIEI 1M T BEEH
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import config # SNELEER
DEVICE = config.device

# RS EREHIRE
def subsequent_mask(size):

"ER—MERE, ATERFRIIRRIEE S, "

attn_shape = (1, size, size) # #ROAIFAIA

subsequent_mask = np.triu(np.ones(attn_shape), k=1).astype('uint8') # &£—Na LAGFEES
B%)AE 1, EFAEEXNAL%)AE 0 BY subsequent_mask xEFE

return torch.from_numpy(subsequent_mask) == 0 # %5239 False (1359 0) 1 True (03545 1)
HYEAS

# BT EFE—HIGEIERIZE

class Batch:
def __init_ (self, src_text, trg_text, src, trg=None, pad=0):

AL EUE

src_text: JRIESXATIE.

trg_text: BFNES XA,

srce: FRIESHRNIKE .

trg: BfRESHAKE (AT, BTFHEBEEA) .
pad: EFHRCHIZES]

self.src_text = src_text # JRIBE M

self.trg_text = trg_text # BIRE=SMNA

self.src = src.to(DEVICE) # [RIESHWNKE, HBIEERSE

self.src_mask = (src != pad).unsqueeze(-2) # RESHNER

if trg is not None:
self.trg = trg[;, :-1].to(DEVICE) # BIRESHIAN ( EffR&E—MRC, FAT#HEE)
self.trg_y = trg[;, 1:].to(DEVICE) # BimE=iat (EBRFE—NMRE, BFIZBR)
self.trg_mask = Batch.make_std_mask(self.trg, pad) # BE#RESiMARERD
self.ntokens = (self.trg_y != pad).data.sum() # ZFitIEEFTARICHIEE

@staticmethod
def make_std_mask(tgt, pad):
eI —MEEDS, ATFRERUE Tt MCAIAR SRRV, "
tgt_mask = (tgt = pad).unsqueeze(-2) # BARESEMARE (EIREFRIFC)
tgt_mask = tgt_mask & Variable(subsequent_mask(tgt.size(-1)).type_as(tgt_mask.data)) # %5
BRI EESE
return tgt_mask

# BEMEIEES
class MTDataset(Dataset):
def __init_ (self, data_path):
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IR EUREE .
data_path: #UESI{HHIIEEZR

self.out_en_sent, self.out_cn_sent = self.get_dataset(data_path, sort=True) # ANEFFHEFHZEC

aF
self.sp_eng = english_tokenizer_load() # I0ZkZEN 53128
self.sp_chn = chinese_tokenizer_load() # BNEkH34iEE8
self.PAD = selfsp_eng.pad_id() # EFIREHZE]
self.BOS = self.sp_eng.bos_id() # FHARFIIRCAIZES|
self.EOS = self.sp_eng.eos_id() # £Z5RFEFIFRCAIZES|
@staticmethod

def len_argsort(seq):
"RIER YK EX RS IETHIE . "

return sorted(range(len(seq)), key=lambda x: len(seq[x]))
def get_dataset(self, data_path, sort=False):

DIEEIESE

data_path: HEXHAIERE.

sort: EEIRBENDFKEHRHTHEF .

dataset = json.load(open(data_path, 'r')) # I0&EUE

out_en_sent=[] # EXHFIIE

out_cn_sent =[] # BXAFIIE

for idx, _ in enumerate(dataset):
out_en_sent.append(dataset[idx][0]) # X aF
out_cn_sent.append(dataset[idx][1]) # X aF

if sort:
sorted_index = self.len_argsort(out_en_sent) # RIEENAFKEHF
out_en_sent = [out_en_sent[i] for i in sorted_index] # EFHIFZEINGF

out_cn_sent = [out_cn_sent[i] for i in sorted_index] # EJFHIFEFNTF ((HEE5EZTF
JIRFF—22 )

return out_en_sent, out_cn_sent

def __getitem__(self, idx):
" IREUEE RS IR RIEHE .,
eng_text = self.out_en_sent[idx]
chn_text = self.out_cn_sent[idx]
return [eng_text, chn_text]

def __len__(self):
"R EIEEE PR E, "

return len(self.out_en_sent)
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def collate_fn(self, batch):

BENMH batch &MERRE] .
batch: —#tEIEIR.

src_text = [x[0] for x in batch]
tgt_text = [x[1] for x in batch]

src_tokens = [[self.BOS] + self.sp_eng.EncodeAslds(sent) + [self.EOS] for sent in src_text] # Z&
X 5iaFiA 0 BOS 1 EOS

tgt_tokens = [[self.BOS] + self.sp_chn.EncodeAslds(sent) + [self.EOS] for sent in tgt_text] # &
X 43iaFFann BOS #1 EOS

batch_input = pad_sequence([torch.LongTensor(np.array(l_)) for _ in src_tokens],
batch_first=True, padding_value=self.PAD) # SJZEIZHINFHITIE

batch_target = pad_sequence([torch.LongTensor(np.array(l_)) for _ in tgt_tokens],
batch_first=True, padding_value=self.PAD) # XN BtriffTiE

return Batch(src_text, tgt_text, batch_input, batch_target, self.PAD) # iR[E]—4" Batch 3%

B data_loader FRRYEIREESSCIREUREE S
TP

train_dataset = MTDataset(config.train_data_path)
dev_dataset = MTDataset(config.dev_data_path)
test_dataset = MTDataset(config.test_data_path)

# logging.info("-------- Dataset Build! -------- ")
print("-------- Dataset Build! -------- ")
train_dataloader = DatalLoader(train_dataset, shuffle=True, batch_size=config.batch_size,
collate_fn=train_dataset.collate_fn)
dev_dataloader = DatalLoader(dev_dataset, shuffle=False, batch_size=config.batch_size,
collate_fn=dev_dataset.collate_fn)
test_dataloader = DatalLoader(test_dataset, shuffle=False, batch_size=config.batch_size,
collate_fn=test_dataset.collate_fn)

TE6 TBNEIE

Warm up 27£ ResNet FIRZIAI—FEXIEIE Adam F1 RMSProp fERR—LE &M i1 28
RZEIRFATSE. 18 &, Facebook XEHRT EIRAY constant warmup J5iE#H T TS0, BN
MEFEHVNESRFFAR, 81 iteration IEK—=, HREIRVIRENLLRAKHIZIR,
transformer £ Warm Up MEZSRFRYERRE S Facebook iffll, £ Warm Up fiERZ /S,
transformer KB TIEHNFEI B FHRE . X—EANFEIEEHHRIETRA NoamOpt.,
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I

class NoamOpt:
"""Optim wrapper that implements rate."""

def __init__(self, model_size, factor, warmup, optimizer):
self.optimizer = optimizer
self._step=0
self.warmup = warmup
self.factor = factor
self.model_size = model_size
self_rate =0

def step(self):

"""Update parameters and rate"""

self._step += 1

rate = self.rate()

for p in self.optimizer.param_groups:
p['lr'] = rate

self._rate = rate

self.optimizer.step()

def rate(self, step=None):
"""Implement “lrate’ above"""
if step is None:
step = self._step
return self.factor * (self.model_size ** (-0.5) * min(step ** (-0.5), step * self.warmup ** (-1.5)))

def get_std_opt(model):
"""for batch_size 32, 5530 steps for one epoch, 2 epoch for warm-up"""
return NoamOpt(model.src_embed[0].d_model, 1, 10000,
torch.optim.Adam(model.parameters(), lr=0, betas=(0.9, 0.98), eps=1e-9))

L/ T  EEADAL

model.py #ERFEN T transformer #&E4ER (#&RFSCER Y transformer BY decoder #
encoder &89, FHETFUCLI T 5ERAY transformer, WEBDBILAEZSN, AZERFEPE

m) o
I IRR NS T TIEAE , )| AN E SAAFIUE pretrain Sz,
BN

# ¥R

model = make_model(config.src_vocab_size, config.tgt_vocab_size, config.n_layers,
config.d_model, config.d_ff, config.n_heads, config.dropout)

model.load_state_dict(torch.load(config. pretrain_model_path))

model_par = torch.nn.DataParallel(model)
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L8 EMIRKRHAML IS
Transformer &L TIREFE ( label smoothing ) BIEAR, BNEEERE y FIIANIRRS,
SEENHRBETER, BHMRARELTIHINSTZE . ALIPSOiR ERRAREFBIERIE.
LN

# IRCEREFNNAL RS
if config.use_smoothing:
criterion = LabelSmoothing(size=config.tgt_vocab_size, padding_idx=config.padding_idx,
smoothing=0.1)
criterion.cuda()
else:
criterion = torch.nn.CrossEntropyLoss(ignore_index=0, reduction='sum')
if config.use_noamopt:
optimizer = get_std_opt(model)
else:

optimizer = torch.optim.AdamW (model.parameters(), lr=config.lr)

FIE9  FVi

BN

SRANIIETR2EREL

def run_epoch(data, model, loss_compute):
total_tokens = 0.
total_loss = 0.

for batch in tqdm(data):
out = model(batch.src, batch.trg, batch.src_mask, batch.trg_mask)
loss = loss_compute(out, batch.trg_y, batch.ntokens)

total_loss += loss
total_tokens += batch.ntokens
return total_loss / total_tokens

def train(train_data, dev_data, model, model_par, criterion, optimizer):
R
# FIRICIRETE dev £ ERIRAL Loss A—1MRKE
best_bleu_score = 0.0
early_stop = config.early_stop
for epoch in range(1, config.epoch_num + 1):
# 1EBY)I|1%k
model.train()
train_loss = run_epoch(train_data, model_par,
MultiGPULossCompute(model.generator, criterion, config.device_id,
optimizer))
# logging.info("Epoch: {3}, loss: {}".format(epoch, train_loss))
print("Epoch: {3}, loss: {}".format(epoch, train_loss))
# 1RBUGIIE
model.eval()




W

HUAWEI

HCIP-AI-El Developer V2.5 BAIESAMESLISIE S F A %321

dev_loss = run_epoch(dev_data, model_par,
MultiGPULossCompute(model.generator, criterion, config.device_id,
None))
bleu_score = evaluate(dev_data, model)
# logging.info('Epoch: {}, Dev loss: {3, Bleu Score: {}'.format(epoch, dev_loss, bleu_score))
print("Epoch: {}, Dev loss: {}, Bleu Score: {}'.format(epoch, dev_loss, bleu_score))

# WNR =B epoch AYIRELTE dev £ ERY loss L F ZRNCRAVEAN loss NIRGFHEIMEE!, HEHRNL
loss &
if bleu_score > best_bleu_score:
torch.save(model.state_dict(), config.model_path)
best_bleu_score = bleu_score
early_stop = config.early_stop
# logging.info("-------- Save Best Model! -------- ")
print("-------- Save Best Model! -------- ")
else:
early_stop -=1
logging.info("Early Stop Left: {}".format(early_stop))
if early_stop == 0:

# logging.info("-------- Early Stop! -------- ")
print("-------- Early Stop! -------- ")
break

def evaluate(data, model, mode='deV', use_beam=True):

"""fE data _EFRIIZRIFRORELHITTON, $TEMRBLENRLEER """

sp_chn = chinese_tokenizer_load()

trg =[]

res = []

with torch.no_grad():

# 7E data RORHUEKE LBH TR
for batch in tgdm(data):
# WP EF
cn_sent = batch.trg_text
src = batch.src
src_mask = (src != 0).unsqueeze(-2)
if use_beam:
decode_result, _ = beam_search(model, src, src_mask, config.max_len,
config.padding_idx, config.bos_idx, config.eos_idx,
config.beam_size, config.device)
else:
decode_result = batch_greedy_decode(model, src, src_mask,
max_len=config.max_len)

decode_result = [h[0] for h in decode_result]
translation = [sp_chn.decode_ids(_s) for _s in decode_result]
trg.extend(cn_sent)
res.extend(translation)

if mode == 'test"
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with open(config.output_path, "w") as fp:
for i in range(len(trg)):
line = "idx:" + str(i) + trg[i] +'|||' + res[i] + "\n'
fp.write(line)
trg = [trg]
bleu = sacrebleu.corpus_bleu(res, trg, tokenize='zh")
return float(bleu.score)

%331

10 gk

AR

A8, ALBWPLFAERD TS5

HRVEIESE, BEEXHHEST

TR

&, ATETER. B9, ALHISER epoch=2, SEATLIE config EHER . AR 2

A~ epoch TEZE KM 20 DEPAIRTE . YIRIREFENBEEES .. NEXHEREFE
experiment {32,

BN

print("-------- Get Dataloader! -------- ")
train(train_dataloader, dev_dataloader, model, model_par, criterion, optimizer)

i

-------- Get Dataloader! --------

100%| NN EEENEEN 63/63 [00:16<00:00, 3.78it/s]

Epoch: 1, loss: 12.050097465515137

100%| HINENEEEEEN| 35/85 [00:04<00:00, 17.41it/s]

100% | EEEEN| 85/85 [05:37<00:00, 3.98s/it]

Epoch: 1, Dev loss: 12.136094093322754, Bleu Score: 0.2165632839994105
-------- Save Best Model! --------

100% | ENENEN| 63/63 [00:17<00:00, 3.69it/s]

Epoch: 2, loss: 11.580182075500488

100% | ENEEN 35/385 [00:05<00:00, 16.71it/s]

100% |IINEENEEN| 85/85 [05:32<00:00, 3.91s/it]

Epoch: 2, Dev loss: 11.472822189331055, Bleu Score: 0.1997061794353996

1] s

FRMI BIRET AR M
BN

def test(data, model, criterion):
with torch.no_grad():
# DNEAREY
model.load_state_dict(torch.load(config.model_path))
model_par = torch.nn.DataParallel(model)
model.eval()
# FHAETTN

test_loss = run_epoch(data, model_par,

MultiGPULossCompute (model.generator, criterion, config.device_id,

None))
bleu_score = evaluate(data, model, 'test')
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# logging.info('Test loss: {}, Bleu Score: {}'.format(test_loss, bleu_score))
print('Test loss: {}, Bleu Score: {}'.format(test_loss, bleu_score))

test(test_dataloader, model, criterion)

i

100%| NN EREEEN| 45/45 [00:02<00:00, 15.87it/s]
100% | HENENENEEN| 45/45 [03:04<00:00, 4.10s/it]
Test loss: 12.141939163208008, Bleu Score: 0.18536807099398378

IR 1) gE

BIEEBRELS TEER)IZ%. IGIEFEE ., BPIGEAES T —ENIBREST /N, EB
ITHHEA/NZIR, ARIEHENR, REHRITE, BINNDAEREESNEIEERRFERYF
TTHELE,

BN

from utils import english_tokenizer_load_inf
from utils import chinese_tokenizer_load_inf

def translate(src, model, use_beam=True):
" SR F ARSI TIRNER A, FTEMRBLENRER "
sp_chn = chinese_tokenizer_load_inf()
with torch.no_grad():
model.load_state_dict(torch.load(config.model_path))
model.eval()
src_mask = (src != 0).unsqueeze(-2)
if use_beam:
decode_result, _ = beam_search(model, src, src_mask, config.max_len,
config.padding_idx, config.bos_idx, config.eos_idx,
config.beam_size, config.device)
decode_result = [h[0] for h in decode_result]
else:
decode_result = batch_greedy_decode(model, src, src_mask, max_len=config.max_len)
translation = [sp_chn.decode_ids(_s) for _s in decode_result]
print(translation[0])

def one_sentence_translate(sent, beam_search=True):
# FIRICIEE
model = make_model(config.src_vocab_size, config.tgt_vocab_size, config.n_layers,

config.d_model, config.d_ff, config.n_heads, config.dropout)

BOS = english_tokenizer_load_inf().bos_id() # 2
EOS = english_tokenizer_load_inf().eos_id() # 3
src_tokens = [[BOS] + english_tokenizer_load_inf().EncodeAslds(sent) + [EOS]]
batch_input = torch.LongTensor(np.array(src_tokens)).to(config.device)
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translate(batch_input, model, use_beam=beam_search)

def translate_example():
" )RR
sent = "The near-term policy remedies are clear: raise the minimum wage to a level that will keep a
"\
"fully employed worker and his or her family out of poverty, and extend the earned-income
tax credit " \

"to childless workers."
# tot: IEHARVEERISRIREERR: IERELEREAZEU— 2RI AREREEZ FTREIVKE, K%
T F LB NEN LRSS .

one_sentence_translate(sent, beam_search=True)

translate_example()

i

‘ TR S ZRB R IERETHIES T O MALAKE FH KaT#H TARBESIRKIEE .

AUER, JWFEANEDF “The near-term policy remedies are clear: raise the minimum
wage to a level that will keep a fully employed worker and his or her family out of
poverty, and extend the earned-income tax credit to childless workers.” BUEBRLEREXT

& ECBERRRY

2.4 LIS/

ART5SLEE{EA PyTorch 1EZESCHl T ETF Transformer RIS EMFEEY, @I SLIES R
fiZ PyTorch BOEARE, ERTILRXT Transformer IR AR RIBF LR LEHIRIERR .

2.5 BEI

15 RE AN SLI )| 2R DAY EE SO AR I AN E N BB — 17
TR A1, HEERINEAIINES KB TG RFRFRISER .
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INIERAE, 1EFEFAHMCHIREUCT AL, MERMICTAA LR,
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EEMRES
KFRALEHNEEMFE, A TEFHERAPBAR, FIZABEENELESUATER
Lo
o BBHEAKH Python iESHRIEEEH
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Vision Transformer Bl{&43

1.1 LIS/ 2R

1.1.1 XFARELIE

ViT ( Vision Transformer ) 2 2020 £ Google FPAIRHAYIE Transformer N FITEEIR 532509
1A Transformer 7€ NLP R K¥EREIN, Vision Transformer Y& Transformer #&EIZR4E4
RENTEVNAEINGREF, FEEAIURFHNERASGIREE, EAMESESTRIBERT, KARA
AIEEIGR D EES LXFIRFIIME .

SRR ERBEEEREEPRMEHIEEE, M Transformer FESEEANFIRILIGEEEE=EBEH
$SAHER. . Vision Transformer ROMEITEALZL Transformer F Encoder ZRAIRYBTHE T,
EEDSEM NLP UEhiEREITEN Mg, BrIZILEIRE Transformer #2E4FFERD
o

1.1.2 LG HAY

AT EEHRIZ@IET Vision Transformer BIEIEH LI, FREGEAM TR VIT
MEETETT ENALTEIHAINFE . BE REULIBIRES), ERIEMR VIT EIRY Patch
Embedding E. Transformer Encoder #&RIAK MLP 325k,

1.1.3 REES

ARLISTELENZ ModelArts Ei##1T, {F Notebook FF&IFE, ETF PyTorch 2.5
CPU/GPU,, EVS 79 20GB I Ei#1T. BEFRNESLAHTHEEREESE ( 9= ModelArts &
IEEEEm ) , HEARESER,

1.1.4 LR ARt
IZLRFELSBEIE:
* HUEEHREY;
o THlIGMERIKEY;
o S AININEG;
o EEVMIRE;
o HUERRMIE;
o BENIEE;
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o 1RAYIIL;
o IEENT(Y;
o 1REIIN,

1.2 SLIGRIE

1.2.1 SCIGERFREN
1 FISNETE

7£ ModelArts-Terminal I REFTIIEANE S .
Terminal #BEi§<

wget https://huggingface.co/mbehbooei/vit-base-patch16-224-in21k-finetuned-
moderation/resolve/main/config.json -P ./vit-base-patch16-224-ft/

#T&; pytorch_model.bin:

wget https://huggingface.co/mbehbooei/vit-base-patch16-224-in21k-finetuned-
moderation/resolve/main/pytorch_model.bin -P ./vit-base-patch16-224-ft/

patch16-224/

tiny-patch16-224/

wget https://huggingface.co/WinKawaks/vit-tiny-patch16-224/resolve/main/config.json -P ./vit-tiny-

wget https://huggingface.co/WinKawaks/vit-tiny-patch16-224/resolve/main/pytorch_model.bin -P ./vit-

TE5E, 1E vit-base-patch16-224-in21k S{4-Jha] LAEZITR)

pytorch_model.bin & config.json,

1.2.2 SN INE
I 1 S NERAER

LiCyvg Ly

=

conda create -n vit_env python=3.10 -y

conda activate vit_env

mv ~/modelarts-dev/modelarts-sdk/pandas ~/modelarts-dev/modelarts-sdk/pandas_backup
conda activate vit_env

pip install torch==2.5.1 torchvision==0.20.1 torchaudio --index-url
https://download.pytorch.org/whl/cu118

pip install datasets # XBAHEFSERIGAIREE pandas 0 pyarrow

pip install pandas tqdm # WIRAEHTE, 5Fi—&

pip install ipykernel

python -m ipykernel install --user --name=vit_env --display-name "My ViT Environment"



https://huggingface.co/google/vit-base-patch16-224-in21k/resolve/main/config.json%20-P%20./vit-base-patch16-224-in21k/
https://huggingface.co/google/vit-base-patch16-224-in21k/resolve/main/config.json%20-P%20./vit-base-patch16-224-in21k/
https://huggingface.co/google/vit-base-patch16-224-in21k/resolve/main/pytorch_model.bin%20-P%20./vit-base-patch16-224-in21k/
https://huggingface.co/google/vit-base-patch16-224-in21k/resolve/main/pytorch_model.bin%20-P%20./vit-base-patch16-224-in21k/
https://huggingface.co/google/vit-base-patch16-224-in21k/resolve/main/pytorch_model.bin%20-P%20./vit-base-patch16-224-in21k/
https://huggingface.co/google/vit-base-patch16-224-in21k/resolve/main/pytorch_model.bin%20-P%20./vit-base-patch16-224-in21k/
https://huggingface.co/google/vit-base-patch16-224-in21k/resolve/main/pytorch_model.bin%20-P%20./vit-base-patch16-224-in21k/
https://huggingface.co/google/vit-base-patch16-224-in21k/resolve/main/pytorch_model.bin%20-P%20./vit-base-patch16-224-in21k/
https://download.pytorch.org/whl/cu118
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| export HF_ENDPOINT="https://hf-mirror.com" |

a
Requirement already satisfied k in /home/ma- anaconda3/envs/vit_env/ ? te-packages (from torch==2.5.1)

Requirement already satisfied: typing-extensions>=d. /home /ma-user/anaconda3/envs/vit_env/1ib/python3.10/site-packages (from torch

Requirement already satisfied: networkx in /home/ o vit_env/1ib/python3.10/site-packages (from torcl

Requirement already satisfied: jinja2 in / _env/1ib/python3.10/site-packages (from tor

Requirement already satisfied: /home/ / .10/site packﬂgcs (from torches2.5.1) (2024.9

Requirement already satisfied: i 8.89 i /ma-user/anaconda3/envs/vit_en python3. 16755t packages (from torc 5.1) (11.8.89)
Requirement already satisfied ¢ia-cuda-runtine-cullee1l.8.89 in /hone/ma-user/anaconda3/e .fhb‘v,"J‘oni 10/site-packages (from torch==2.5.1) (11.8.89)
Requirement already satisfied: nvidia-cuda-cupti-cull==11.8.87 in /home/ma-user/anaconda3/envs/vi / ages (fr rch==2.5.1) (11.8.87)
Requirement already satisfied: ia- - 9.1.0.78 in /home/ma-user/anaconda3/envs/vit_env/1i -10/site-pack " .5.1) (9.1.0.70)
Requirement already satisfied: nv 3 1.11.3.6 in /home, er/anaconda3/envs/vit_en .10/site-packages (from torc 5.1) (11.11.3.6)
Requirement already - - 10.9.0.58 in /home/ma-user/anaconda3/envs, Y 2 5.1) (10.9.0.58)
Requirement already satisfied: nvidia-curand-cull==10.3.0.86 in /home/ma-user/anaconda3/env _env/1ib/python3.10/ s ( .1) (10.3.8.86)
Requirement already ied: nvidia-cusolver-cull==11.4.1.48 in /home/ma-user/anaconda3 .10/site .1) (11.4.1.48)
Requirement already sat: nvidia-cusparse-culle=11.7.5.86 in /home/ma-user/anaconda3/envs/y / 5 k =2.5.1) (11.7.5.86)
Requirement already satisfied dia-nccl-cull==2.21.5 in /home/ma-user/ [envs/vit_env/ y E a 1) (2.21.5)
Requirement satisfied: ia-nvtx 8. / /i /vit /python3. 16/ ( =2.5.1) (11.8.86)
Requirement /ma-us A 4 )

Requirement already satisfied: sy % / / nvs/vit_ enwlm,pytn 3.10/site-packages (from torch==2.5.1) (1.13.1)

Requirement already satisfied: y in /ho 1ib/python3.10/site-packages (from torchvision==0.20.1) (2.2.2)

[ satisfied: pi 3.0 in /hone/ma-user/anaconda3, vit_env/1ib/python: ite-packages (from torchvision==0.20.1) (10.2.8)
Requirenent already satisfied: mpmathcl.d,>=1.1.0 in /home/ma-user/anaconda3/envs/vit_env/1ib/python3.10/site-packages (fro 13.1->torchs= 1) (1.3.0)
Requirement already satisfied: MarkupSafe>=2.8 in /home/ma-user/anaconda3/envs/vit_env/1ib/python3.10/site-packages (from jinja2->torch==2.5.1) (2.1.5)

Installing collected packages: torch, torchvision, torchaudio

Successfully installed torch-2.5.1+cull8 torchaudio-2.5.1+cull8 torchvision-8.20.1+cull8

(vit_env) [ma-user work]$

LB 2 HE AT
F 3 notebook 5, 1BIEEREREFER My Vit Enviroment

| Untitled.ipynb X | [ Untitled1.ipynb X [ Untitled2.ipynb L]

8 vCPU + 64 GiB + 1 x Tesla Vnt1-SXM2-16GB # My ViT Environment

+ ANV T

.vate' (choose from 'clean', 'compare', 'config', 'create', 'info', 'init', ‘'install', 'list', 'notices', 'package', 'remove', 'uninstall’,
or', 'env')

gging Face Datasets)

Select Kernel

t=)
| Select kernel for: "Uiiacal |
‘ My ViT Environment v ‘
3
n')

P

.p="device id")

railable() else "cpu")

1= \ =
=& 3 EXZT=

£15:

import os

os.environ["HF_ENDPOINT"] = "https://hf-mirror.com"

import argparse

parser = argparse.ArgumentParser()

parser.add_argument('--num_classes', type=int, default=0) # SEBA 0, EEEGN
int, default=20)

parser.add_argument('--epochs', type
#EWZE I 50 0%, MEREF
parser.add_argument('--batch_size', type=int, default=64)
parser.add_argument('--lr', type=float, default=0.0001)
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parser.add_argument('--weight_decay', type=float, default=0.01)
parser.add_argument('--model_name', type=str, default="vit_tiny')
parser.add_argument('--weights', type=str, default="./vit-tiny-patch16-224/pytorch_model.bin")
#AJ LT E] vit base, RIEEEMBT T,

parser.add_argument('--freeze_layers', type=bool, default=False)

#ANSRAE) | REENMERY, AILUSE I False

parser.add_argument('--device', default='cuda:0', help='device id')

args = parser.parse_args([]) # 3®Z Notebook

import torch
device = torch.device(args.device if torch.cuda.is_available() else "cpu")
print(f"Using device: {device}")

1.2.3 #IEAIE SN,

{&8FH RandomCropDecodeResize. RandomHorizontalFlip. Normalize SE#1T7HIETRME,
A3:

#%%
Ipip install -q datasets # &CZRERLTRE
from datasets import load_dataset

# BRIZIREIRER S "some-user/tiny-imagenet"
# BESE train / validation AN E]

dataset = load_dataset("israfelsr/mm_tiny_imagenet")

print(dataset) # BHEERSE, e.g. DatasetDict with "train", "validation"

# XEBOILIEIREERIE (BEHIEEFES label F)

# RZSHEGEIEER label &2 ClassLabel 2£8Y, 1218 num_classes
args.num_classes = dataset["train"].features["label"].num_classes
print(f"SEFREEEESSFIEL: {args.num_classes}")

import torchvision.transforms as T

from PIL import Image

IMAGENET_MEAN = [0.485, 0.456, 0.406]
IMAGENET_STD = [0.229, 0.224, 0.225]

# IB—3K PIL Image TIERKEILZE RGBA, #B4ER RGB
def pil_to_rgb(img: Image.Image) -> Image.Image:
return img.convert("RGB")

train_transforms = T.Compose([
T.Lambda (pil_to_rgb), # s@EiHlEE RGB
T.RandomResizedCrop(224, scale=(0.08, 1.0), ratio=(0.75, 1.33)),
T.RandomHorizontalFlip(),
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T.ToTensor(),
T.NormalizeIMAGENET_MEAN, IMAGENET_STD),
i)}

val_transforms = T.Compose([
T.Lambda(pil_to_rgb), # @ik RGB
T.RandomResizedCrop(224, scale=(0.08, 1.0), ratio=(0.75, 1.33)),
T.RandomHorizontalFlip(),
T.ToTensor(),

T.Normalize IMAGENET_MEAN, IMAGENET_STD),

1))

def train_transform_fn(examples):
# examples 2—Mit=, tbal{"image": [...], "label": [...]}
# IIFIKEH transforms
images = [train_transforms(img) for img in examples["image"]]
labels = examples["label"]
return {"pixel_values": images, "labels": labels}

def val_transform_fn(examples):
images = [val_transforms(img) for img in examples["image"]]
labels = examples["label"]
return {"pixel_values": images, "labels": labels}

# £5 train / validation &%3I set_transform
dataset["train"].set_transform(train_transform_fn)
dataset["validation"].set_transform(val_transform_fn)

# ### 2.2 ¥RY PyTorch DatalLoader

#%%
from torch.utils.data import DataLoader

train_loader = DatalLoader(
dataset["train"],
batch_size=128,
shuffle=True,
num_workers=6,
pin_memory=True,
persistent_workers=True

val_loader = DatalLoader(
dataset["validation"],
batch_size=128,
shuffle=False,
num_workers=6,

%101
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pin_memory=True,
persistent_workers=True

# UL BR—M R

first_batch = next(iter(train_loader))

print("Batch keys:", first_batch.keys())

print("pixel_values shape:", first_batch["pixel_values"].shape)
print("labels shape:", first_batch["labels"].shape)

1.2.4 {&28tg5E
LI 1 TENX Patch Embedding 2, Feed Forward &,

ERIELE, BiEET— N SHRERSLM ., LA VIT-B/16 A6, BEiEFER— SR K/NA
16x16, /9 16, EFUZNED 768 IETAREHL . BIiTEFR[224, 224, 3] -> [14, 14,
768], SAEIEH LK W BMEEREFENA[14, 14, 768] -> [196, 768], WATIELFESRE 7 —1
_#E5ERE, IER Transformer Encoder 28ER, XBIAFBEIMLE—MIFH®RFRT cls, FItRE
ROHEER 197x768,

VIT BHEZENMANVERDG, MERETTLIEBEL—KE, T—HE NT, NX/NIENF
FHKEHER, B—1TREF 1A=, O2AVEEFENFS embedding FY4EEER]

(768) . FEMNERBANRIER sum, AR concat, IMANERIBEEZRE, HEKAR
2 197x768,

K13:

import math
import torch.nn as nn
from torch.nn.init import _no_grad_normal_

def trunc_normal_(tensor, mean=0., std=1., a=-2., b=2.):
_no_grad_normal_(tensor, mean=mean, std=std)
with torch.no_grad():
tensor.clamp_(min=a*std, max=b*std)
return tensor

class PatchEmbedding(nn.Module):
def __init_ (self, img_size=224, patch_size=16, in_chans=3, embed_dim=768):
super().__init__()
self.proj = nn.Conv2d(in_chans, embed_dim,
kernel_size=patch_size, stride=patch_size)
self.norm = nn.LayerNorm(embed_dim)

trunc_normal_(self.proj.weight, std=0.02)
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nn.init.zeros_(self.proj.bias)

def forward(self, x):
x = self.proj(x) # [B, embed_dim, H/patch, W/patch]
x = x.flatten(2) # [B, embed_dim, num_patches]
X = x.transpose(1, 2) # [B, num_patches, embed_dim]
return self.norm(x)

FI 2 £ M Residual Connection 4543

ETHRT Self-Attention £¥327 /5, 18135 Feed Forward, Residual Connection Z4E+9a94
ZRUILARZRE Transformer E’\Jgﬁtljé“—“ﬂ 0

TEBSEIN T Feed Forward, Residual Connection 54,

import torch
import torch.nn as nn
from typing import Optional

class Residual(nn.Module):
def __init__(self, fn):
super(Residual, self).__init_ ()
self.fn = fn

def forward(self, x):
return self.fn(x) + x

LTI 3 EXVIT

BTG DREWHESEE— Vision Transformer Encoder Block,

VIT {2 B hpyER A SR Transformer BEFARRE, FZEEF Normalization A9 ERHTE
Self-Attention #0 Feed Forward Z g, EfthZ5#I40 Residual Connection, Feed Forward,
Normalization &0 Transformer FETIRIT

Transformer B, Z4°F encoder USRS 7 EEVRIDEAVAE, & VIT &8dh, (KAE
BB, BIEEESE num_layers, FiRILREREEE

Residual Connection, Normalization B9 LURIEEEIE R Bt (RIEEERTR
B IBEARASHINEAIINS, X2 Residual Connection B9YERS ) , Normalization F0
dropout BINZ FE AT LALE SRR EYZ (L e

EE

class ViT(nn.Module):
def __init__(self,
num_classes=1000,
img_size=224,
patch_size=16,
in_chans=3,
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embed_dim=768,
depth=12,
num_heads=12,
mlp_ratio=4.0,
dropout=0.1):
super().__init__()

self.patch_embed = PatchEmbedding(img_size, patch_size, in_chans, embed_dim)
num_patches = (img_size // patch_size) * (img_size // patch_size)

self.cls_token = nn.Parameter(torch.zeros(1, 1, embed_dim))

self.pos_embed = nn.Parameter(torch.zeros(1, num_patches + 1, embed_dim))
trunc_normal_(self.cls_token, std=0.02)

trunc_normal_(self.pos_embed, std=0.02)

# PyTorch 1.8 A32#F batch_first=True / norm_first=True
# XEFEN [B,N,C]1=>[N,B,C] HEi# TransformerEncoder
encoder_layer = nn.TransformerEncoderLayer(
d_model=embed_dim,
nhead=num_heads,
dim_feedforward=int(embed_dim * mlp_ratio),
dropout=dropout,
activation='gelu’

)

self.encoder = nn.TransformerEncoder(encoder_layer, num_layers=depth)

self.norm = nn.LayerNorm(embed_dim)
self.head = nn.Linear(embed_dim, num_classes)

nn.init.zeros_(self.nead.weight)
nn.init.zeros_(self.head.bias)

def forward(self, x):

B = x.shape[0]
x = self.patch_embed(x) # [B, num_patches, embed_dim]

cls_tokens = self.cls_token.expand(B, -1, -1) # [B, 1, embed_dim]
x = torch.cat((cls_tokens, x), dim=1) # [B, 1+num_patches, embed_dim]

x = x + self.pos_embed[;, : x.shape[1], :] # RN
#=>[N, B, C]

x = x.transpose(0, 1)

x = self.encoder(x)

x = x.transpose(0, 1) # =>[B, N, C]

x = self.norm(x) # [B, N, C]
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cls_x = x[;, 0] # [B, embed_dim]
return self.head(cls_x)

141

1.2.5 &8I F0iF S
TR 1 MEEESENEBSH
Xh3:

# define super parameter

model = ViT(
num_classes=args.num_classes,
img_size=224,
patch_size=16,
embed_dim=768,
depth=12,
num_heads=12,
mlp_ratio=4.0,
dropout=0.1

).to(device)

# DNEeFu)llZk

pretrained_dict = torch.load(args.weights, map_location=device)

if isinstance(pretrained_dict, dict) and 'model’ in pretrained_dict:
pretrained_dict = pretrained_dict['model']

model_dict = model.state_dict()
filtered_dict = {}
for k, v in pretrained_dict.items():
if k in model_dict and 'head' not in k:
filtered_dict[k] = v

model_dict.update(filtered_dict)
model.load_state_dict(model_dict, strict=False)
print("=> Pretrained weights loaded with partial matching.")

if args.freeze_layers:
for name, param in model.named_parameters():
if 'head' not in name:
param.requires_grad_(False)
print("=> Model backbone layers have been frozen.")

82 =R

GEFES

EE

| import torch
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from torch.cuda.amp import autocast, GradScaler
from tgdm import tgdm

scaler = GradScaler()

params = [
{"params": [p for n, p in model.named_parameters() if "head" in n], "lr": args.lr * 10},
{"params": [p for n, p in model.named_parameters() if "head" not in n], "lr": args.lr}

optimizer = torch.optim.AdamW (params, weight_decay=args.weight_decay)
scheduler = torch.optim.lr_scheduler.CosineAnnealingLR (optimizer, T_max=args.epochs)
criterion = nn.CrossEntropyLoss().to(device)

best_acc = 0.0

for epoch in range(args.epochs):
model.train()
train_loss = 0.0
correct_train =0
total_train = 0

pbar = tgdm(train_loader, desc=f'Epoch [{epoch+1}/{args.epochs}]")
for batch in pbar:
# IR
images = batch["pixel_values"].to(device, non_blocking=True)
labels = batch["labels"].to(device, non_blocking=True)

optimizer.zero_grad(set_to_none=True)

with autocast():
outputs = model(images)
loss = criterion(outputs, labels)

scaler.scale(loss).backward()
torch.nn.utils.clip_grad_norm_(model.parameters(), max_norm=5.0)
scaler.step(optimizer)

scaler.update()

train_loss += loss.item() * images.size(0)

_, preds = outputs.max(dim=1)

correct_train += (preds == labels).sum().item()
total_train += labels.size(0)

train_epoch_loss = train_loss / total_train
train_acc = correct_train / total_train
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# BE
model.eval()
correct_val =0
total val =0

with torch.no_grad():
for batch in val_loader: # {FRFCENAY val_loader
images = batch["pixel_values"].to(device, non_blocking=True)
labels = batch["labels"].to(device, non_blocking=True)
outputs = model(images)
preds = outputs.argmax(dim=1)
correct_val += (preds == labels).sum().item()
total_val += labels.size(0)

val_acc = correct_val / total_val
scheduler.step()

print(f"Epoch [{epoch+1}/{args.epochs}] "
f"Train Loss: {train_epoch_loss:.4f} | "
f"Train Acc: {train_acc..2%} | "
f"Val Acc: {val_acc:.2%}")

if val_acc > best_acc:
best_acc = val_acc
torch.save(model.state_dict(), "best_vit.pth")
print(f"** Best model saved with val acc: {best_acc:.2%} **")

print(f"Training Completed. Best val acc = {best_acc:.2%}")

%161

Wi

Epoch [1/20]: 100% || 625/625 [03:58<00:00, 2.62it/s]
Epoch [1/20] Train Loss: 5.0720 | Train Acc: 2.25% | Val Acc: 3.81%
** Best model saved with val acc: 3.81% **

Epoch [2/20]: 100% || 625/625 [03:56<00:00, 2.64it/s]
Epoch [2/20] Train Loss: 4.6924 | Train Acc: 5.61% | Val Acc: 7.43%
** Best model saved with val acc: 7.43% **

Epoch [3/20]: 100% || 625/625 [03:57<00:00, 2.63it/s]
Epoch [3/20] Train Loss: 4.4090 | Train Acc: 8.52% | Val Acc: 9.88%
** Best model saved with val acc: 9.88% **

Epoch [4/20]: 100% I 625/625 [03:57<00:00, 2.63it/s]
Epoch [4/20] Train Loss: 4.1050 | Train Acc: 12.78% | Val Acc: 14.30%
** Best model saved with val acc: 14.30% **

Epoch [5/20]: 100% NI 625/625 [03:57<00:00, 2.63it/s]
Epoch [5/20] Train Loss: 3.9343 | Train Acc: 15.14% | Val Acc: 16.24%
** Best model saved with val acc: 16.24%
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LEE’JUII%’LF ShvRE, BTSN HmEERSEDZN, AILIEZRIEE Epoch £F, &EE
HI_EFH, TLUEZHET Epoch LAEIF IS

1.2.6 t2BU5GIF

SilER3 28I, EEHTEIEER, RRENX VIT MEEHE, INETIGERSH . BEIR
BERERH, TSRS, mFEEEHTINE. ALERAT WREBRASTENIRE
Top_1_Accuracy 1 T0p_5 _Accuracy FMMEIRRIHMEELRI . XEMErER T EimdHas
1000 E@E, LARAEZE 5 BIEHEMUERIERIATRNER, RETUNAERE,
X MERIYENA, AREEVERTEUS.

EE

def evaluate(model, val_loader, criterion, device):
model.eval()
running_loss = 0.0
top1_correct = 0
top5_correct = 0
total =

with torch.no_grad():
for batch in val_loader:
images = batch["pixel_values"].to(device, non_blocking=True)
labels = batch["labels"].to(device, non_blocking=True)

outputs = model(images)
loss = criterion(outputs, labels)

# Top-1 #1 Top-5 &
_, preds = outputs.topk(5, dim=1)
correct = preds.eq(labels.view(-1, 1)) # KBNS 1EH

top1_correct += correct[;, 0].sum().item() # Top-1 IEFANEL
top5_correct += correct.any(dim=1).sum().item() # Top-5 IEFAEL
total += labels.size(0)

running_loss += loss.item()
val_loss = running_loss / len(val_loader)
top1_acc = top1_correct / total

top5_acc = top5_correct / total

return val_loss, top1_acc, top5_acc
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# TEIIEMERJER evaluate
val_loss, top1_acc, top5_acc = evaluate(

model=model,

val_loader=val_loader,

criterion=criterion,

device=device

print(f"Validation Loss: {val_loss:.4f}")
print(f"Top-1 Accuracy: {top1_acc:.2%}")
print(f"Top-5 Accuracy: {top5_acc:.2%}")

i

Validation Loss: 1.19
Top-1 Accuracy: 79.13%
Top-5 Accuracy 91.33%
#(epoch 79 50 §)

1.2.7 {RBYETE

EHITREUEIE 2R, BSEEEN — A HEEE R TEIETMEN S E . %75 A0 LARHEE
B 11T resize #1 normalize &2 . ARSEIRA T —IKE H{E/HIEE HRUTRERI

EE

from PIL import Image

import torch

import torchvision.transforms as T

import torchvision.transforms.functional as F

# EMRIT—IRIE
def denormalize(tensor, mean, std):

RIA—EGKE, BEEEKRETRIEEE.

for t, m, s in zip(tensor, mean, std):
tmul_(s).add_(m) # FR(E: RIREE, MNSE

return tensor

def infer_from_validation(val_dataset, model, device='cuda’, idx=0):

MIIFEEEE AR TIHIE, HERHEEERENEE .
# HUETRALIE
transform = T.Compose([

T.Resize(224) D
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# MISIEESSRENEIGFNE SLARES

example = val_dataset[idx]

image_tensor = example["pixel_values"] # E=& Tensor
label = example["labels"]

# WREGZ Tensor, Fc#E[E] PlL.Image EXAFETR
if isinstance(image_tensor, torch.Tensor):
# iR [0, 1] SEE

original_image = denormalize(image_tensor.clone(), mean=[0.485, 0.456, 0.406], std=[0.229,
0.224, 0.225])

original_image = torch.clamp(original_image, 0, 1) # {RIHEEETEE [0, 1]
image_pil = F.to_pil_image(original_image) # #£[@ PIL.Image

else:
raise TypeError(f"Expected image to be a Tensor, but got {type(image_tensor)}")

# YSER Tensor BahENEFZFI AT —(LFLLIE
image_tensor = image_tensor.to(device)
image_tensor = transform(image_tensor.unsqueeze(0)) # #fN batch #4EFHMAZSR

# ¥

model.eval()

with torch.no_grad():
output = model(image_tensor)
prob = torch.softmax(output, dim=1)
label_idx = torch.argmax(prob, dim=1).item()

# EEIRER
print(f"Predicted: {label_idx} (Prob: {prob[0][label_idx]:.2f}), True: {label}")

# {#F PlLImage SREK
image_pil.show(title=f"Predicted: {label_idx} (Prob: {prob[0][label_idx]:.2f})\nTrue: {label}")

infer_from_validation(
val_dataset=dataset["validation"], # IGUFEE

model=model, # EYlZaEE
device=device, # HIBRET
idx=2238 # FHERIGIEERRSE 2238 MER

Wi
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Predicted: 11 (Prob: 0.63), True:1l

1.3 SR/

AERMT—1ETF Pytorch #EZ2RY Vision Transformer f£7HEUSIRBISLEE  1Z3LER 1
A{ITFIR Pytorch $23EMLEHDFE VIT &8, BRIALH= ModelArts 12489 GPU &3, TRk
YIEFLE(E, SCHERIRE,

1.4 BEZRR
£ ARSI hRGIEIE R E S, TTLAERIGEMN I TIRED?

%: LA, ¥& validation 29 train BNE] ,
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