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Miniconda
Conda
Conda-build Miniconda is a free minimal installer for conda. It is a small, bootstrap version of Anaconda that includes only conda, Python, the pj
= Miniconda small number of other useful packages, including pip, zlib and a few others. Use the conda instal1 command to install 720+ additig

Anaconda repository.
System requitements
Latest Miniconda Installer Links See if Miniconda is right for you.

Windows installers

ae0S Tnstallers System requirements

Wtz LveiEL 27 s License: Free use and redistribution under the terms of the EULA for Miniconda.

Installing « Operating system: Windows 8 or newer, 64-bit macO5 10.13+, or Linux, including Ubuntu, RedHat, CentOQS 7+, and others.
Other resources « If your operating system is older than what is currently supported, you can find older versions of the Miniconda installers in our|
you
- System architecture: Windows- &4-bit x86, 32-bit x86; macO5- 44-bit xB6 & Apple M1 [ARM&4); Linux- 64-bit x84, £4-bit aar
IBM Power8/Power?, s390x (Linux on |IBM Z & LinuxONE).
Conda license « The linus-zarchas Miniconda installer requires clinc »-2.26 and thus will net work with CentO$ 7, Ubuntu 16,04, or Debian 9
« Minimum 400 MB disk space to download and install.

Help and support

Contributing

On Windows, macOS5, and Linux, it is best to install Miniconda for the local user, which does not require administrator permissions
of installation. However, if you need to, you can install Miniconda systern wide, which does require administrator permissions.

& 2-1 Miniconda %k 7iH

B AT DRI AN [H (3 RAIEF AR Miniconda F#k, HATHRMHZBH %R T Python
3.11 64-bit It 4[] Miniconda. 4153718 F A& LART ) Python hiiAS, f5l40 Python 3.10, /2584
ATLARY, EFHEATEI, TR 3.11 3642 3.10 fiA K Python, #FA50 PyTorch FI{#

IX HLAE 3 HEFF 48 2 Windows Python 3.11 64-bit A, HIXF T 3.10 BiiA, 3.11 AR T
H AT 5 #7 Python I —2 MR bR . 4R, Beag o] LIRS B O W& 07 8 BRSO LA B T % #% .
£E R Python 3.11 R4S Miniconda RJ DAYEE J7 Wk N 4%, T /5 Wil 2-2 iz,

Search docs = .
| seachdos Pythonversion | Name Size

Python 3.11 Miniconda3 Windows 64-bit 73.2 MiB
Conda

Condazbuild Python 3.10 Miniconda3 Windows 64-bit 69.5 MiB
B Miniconda Python 3.9 Miniconda3 Windows 64-bit 70.0 MiB
System requirements Miniconda3 Windows 32-bit 67.8 MiB
Installing Python 3.8 Miniconda3 Windows 64-bit ~ 71.0 MiB
e biluieaealiesliee e Miniconda3 Windows 32-bit  66.8 MiB

Windows installers

2-2  BE7J5 Miniconda MuG LA T4
FE: WwRAE 642 A%, Nik4EvL Miniconda3 FF3k. VA 64 45 ey 2 A LM, 2T H4h
7!

TEEREE R 2 EXE SO, BT HE N 223 1. e il g, B 2-3 B
NI H SRR, YR 3 E .
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> IKEBRE > ZMBEEAR (C) > miniforge3 v C

&5 ) fEE e
condabin 2021/8/6 16:11 Py
conda-meta 2022/12/12 10:07 Xk
DLLs 2021/8/6 16:11 ik
envs 2021/8/6 16:11 ik
etc 2021/11/16 16:55 pa 3
include 2021/8/6 16:11 ik
Lib 2022/1/13 14:46 Py

Kl 2-3 Miniconda %34 H 5%
2. fIFEHE
EVFENUE I BRI “TFUE” — “PrAFRET” — “Miniconda3” — “Miniconda Prompt” 7y

4, FT7F Miniconda Prompt % [, ‘&1 CMD #&E#I &KL, A2t ] LAEHFIEC & Python. 7
Miniconda ¢ ¥ F )72 conda iy, &4 Al AFAT — Lo FE AR # 1

3. I&iEPython
EFEH G %N python, WIERZERIEM, 2FTENHRA S DL RIESRIFTS . RIS M RAR
i

print ("hello Python")

Python 3.11 F > aconda, Inc. (main, Jul 5 2023, 13:47:18) [MSC v.1916 64 bit (AMD64)] on win32

Type “help”, “cc : “license” for more information.
> print ("hello Python”)
hello Python

&l 2-4  B&iF Miniconda Python %73 i 1)
4. EMpipar<

f§ 4 Miniconda [IUFAE T, "EREWSAR J7 (HHIFE BhFRA T e A R B EE = K. AR D
LRI S =07 R PE RS 2 -
pip list

B do R AATIEAS>SRE, A exit()iB .

TE Miniconda Prompt ¥ #l] &% pip list /8%, R0 2-5 Fis.
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ution —q
ribution

stribution
Ver

Bl 2-5 B e =I5 K E
Miniconda H ] pip #ATIRAEHITNEIEAIRE, Hrh BB RE 2235 =7 %, T

pip install name

XML name 52 75 BBV =T KEA, BRI E L3 NumPy (1 (RPN B2 230d) , i
LEIN AT

pip install numpy

45 BE 2-6 Fiso

() & &#25: Windows PowerShell X + v

Windows PowerShell
Wt FrE (C) Microsoft Corporation, {FEETHMF,

ZEBIN PowerShell, TEEFINAEFIBM ! https://aka.ms/PSWindows

PS C:\Users\xiayu> pip install numpy
Collecting numpy

Using cached numpy-1.26.1-cp39-cp39-win_amd6U.whl.metadata (61 kB)
Using cached numpy-1.26.1-cp39-cp39-win_amd6ld.whl (15.8 MB)
Installing collected packages: numpy
Successfully installed numpy-1.26.1

PS C:\Users\xiayu>

Bl 2-6 %45 F BRI B i

fiEFl Miniconda F—IMRF IR IF AR B2 Qe BRINZAELF 1 KIS S T s (58 =K%, IXHEmt
B 1A AR R AR e SRR, AT RE I A AOSR E SUR 1 O

2.1.2 PyCharm M T#H5%%

FIHARIE 52640, Python LU ] Windows B HIEH] G TR F S . (H 21X Fh 7 20
FTRNE MR TRk, RO REMEZ RINZERMZ B M. Fit, fEmE5RT LEN, £
F U & Y Python 4 4% PyCharm.

1. NEFNZ%PyCharm
H#E\ PyCharm ‘B 77 M35 ) Download UTTHIJ& f UEFEA R MIARA, @il 2-7 7w, PyCharm A

WAL B A MU ORGP AR X i o 3K L S TS 0 45 e B (A XA RITRT o ULl N B AR 23 S0 BT
BENLEF I, Wi 2-8 fon. EE L “Next” 1%l RABINZERIAT.
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Wingows  macCb  Linux

PyCharm Professional
TEEHESEE) Python IDE

acD
a0 W \

HIERRR

sk T
¥ ommew =T

[} PyCharm Community Edition
54k Python 3 ¢

2-7 PyCharm [F) % 2% fix

B PyCharm Setup

Welcome to PyCharm Setup

Setup will guide you through the installation of PyCharm.

It is recommended that you close all other applications before
starting Setup. This will make it possible to update relevant
system files without having to reboot your computer.

Click Next to continue.

Next > Cancel

2-8 PyCharm 22355 A1

£ %2 %% PyCharm FJ e b 75 20 L B S HOMAT IR 8, @ WEEM B0 E, W& 2-9 fis.

B PyCharm Setup —
PC Installation Options
Configure your PyCharm installation
Create Desktop Shortcut Update PATH Variable (restart needed)
(") PyCharm () Add "bin" folder to the PATH

Update Context Menu

[T Add "Open Folder as Project”

Create Associations

[ I

< Back Next > Cancel

K29 PyCharm FIRCEIEF (D ANFELHIILER)
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ZAGERJA L “Finish” 42481, Sz e i, ikl 2-10 Fos.

PyCharm Setup =

Completing PyCharm Setup

PyCharm has been installed on your computer.
Click Finish to close Setup.

["JRun PyCharm

< Back Finish Cancel

& 2-10 PyCharm 235581
2. {EAPyCharmb|&ieH
s _E A ) & EAR, $TFF PyCharm, T 22— K8 8h PyCharm, 75 352 < 1 P
W, REERE T BRI EIERNE G $E “Continue” ¥4, #AT F—D#AE, WK 2-11 Fix.

[ N ) PyCharm User Agreement

JETBRAINS COMMUNITY EDITION TERMS

IMPORTANT! READ CAREFULLY:

THESE TERMS APPLY TO THE JETBRAINS INTEGRATED DEVELOPMENT
ENVIRONMENT TOOLS CALLED ‘INTELL) IDEA COMMUNITY EDITION' AND
‘PYCHARM COMMUNITY EDITION' (SUCH TOOLS, "COMMUNITY EDITION"
PRODUCTS) WHICH CONSIST OF 1) OPEN SOURCE SOFTWARE SUBJECT TO THE
APACHE 2.0 LICENSE (AVAILABLE HERE: https://www.apache.
org/licenses/LICENSE-2.0), AND 2) JETBRAINS PROPRIETARY SOFTWARE
PLUGINS PROVIDED IN FREE-OF-CHARGE VERSIONS WHICH ARE SUBJECT TO
TERMS DETAILED HERE: https://www.jetbrains.com/legal/community-bundled-
plugins.

“JetBrains” or “we" means JetBrains s.r.0., with its principal place of business at
Na Hrebenech 11 1718/10, Prague, 14000, Czech Republic, registered in the

C Register by the Court of Prague, Section C,
File 86211, ID No.: 265 02 275.

| confirm that | have read and accept the terms of this User Agreement

Exit Continue

2-11 PyCharm 5 3}

ROk R A ERIE, XEA LI EZRT “New Project” #AIBIE—ANHIH, i Bl
“Open” #EUATH—AN AR, WK 2-12 Fis.

B Welcome to PyCharm [u] X
PyCharm 5]
- 202323
Projects
Customize Welcome to PyCharm
Plugins Create a new project to start from scratch.
= Open existing project from disk or version control.
+ D ¥
New Project Open Get from VCS

2-12  PyCharm T F26) & 5
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KBS “Open” #ZAHATIF— N30, THIE T ZEE Python MEiE4E, 'S4 Python
PAT A python.exe Hudi: (/& 2.1.2 52224 ) Miniconda H [ python.exe) J&, Hii “OK” %41,
ik 2-13 Fizs.

W@ settings X
Q- Project: src * Python Interpreter EEmﬁi{ﬁtpythonAexeitEﬂt =
> Appearance & Behavior
Python Interpreter: @ python 3.11 c:\miniconda3\python.exe v Iadd Interpreter v
Keymap
> Editor ¥ Try the redesigned packaging support in Python Packages tool... Go to tool window
Plugins o= ©
gereiefont ek - Package version Latest version
- Aspose.Slides 23.10.0 T 24.3.8
Automat 22.10.8 22.10.9
Project Structure ] Babel 2.12.1 T 2.14.0
> Build, Execution, Deployment  Brotli 1.1.0 1.1.e
b Mo B BRoEee Deprecated 1.2.14 1.2.14
FLAML 2.1.1 T2.1.2
> Tools Flask-Cors 4.0.8 4.0.0
Settings sync Flask-Migrate 3.1.8 1 a.e.7
Advanced Settings Flask-RESTful @.3.1@ 8.3.10
Flask-SocketIO 5.3.6 5.3.6
GitPython 3.1.48 1 3.1.42
Jinja2 3.1.2 T 3.1.3
LMagent @.1.162 T e.1.103
LMchain ©.2.26 8.2.26
MLC1f @.2.14 8.2.14
Mako 1.3.8 T1.3.2
Markdown 3.4.4 T3
MarkupSafe 2.1.2 1215
MyTT 2.9.3 2.9.3
Pillow 9.3.0 T 1e.2.0
PYIWT 2.8.8 2.8.8
PyMuPDF 1.23.26 T 1.24.8
DuMuDNER 193 32 ESCRE VIS
? cancel Apply

& 2-13  PyCharm 378 S04 A 1

SobF B I H 8 TP 2 30E 9, PyCharm BRRGE T — NI H mainpy, WA
K 2-14 iR,

Project - a main.py *
~ Dsrc C:\User # This is a sample Python script.
# main.py 2
> fhexternal Lit # Press Shift+F10 to execute it or replace it with your code.
=®scratches ar 4 # Press Double Shift to search everywhere for classes, files, tool windows, actions, al
1 usage
def print_hi(name):
8 # Use a breakpoint in the code Lline below to debug your script.
[ ] print(f'Hi, {name}') # Press Ctrl+F8 to toggle the breakpoint.
10
11
12 # Press the green button in the gutter to run the script.
13> if _name__ == ' main_ ':
14 print_hi('PyCharm")
15
16 #=See PyCharm help at https://www.jetbrains.com/hel, charm,

E| 2-14 PyCharm $24t A ZRAMRTN H

A IF R A “Run” — “run...” AT, B0 B4 T mainpy SCIF4, 7R3
H O PREE S LR “Run ‘main” 7 fy4 . WIERMD), WAL “Hi, PyCharm” , @il&l 2-15 fios.
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Run main

C:\miniconda3\python.exe C:\Users\xiaohua\Desktop\Vision\main.py
Hi, PyCharm

Process finished with exit code @

Kl 2-15 IEITHI)

#t, Python 5 PyCharm (L E#t 5K T -

2.1.3 Python R/ 3] : 3+E softmax BB

XFT Python BREATHERUL, Bl B A AE RS AT LUK Bt A NEHRIB RIE I S, T LA,
Python ¥ 2 JIX/MEVE. A/NTORALA] Python SEELAITHE — MRS 3] b B N H W) BRI #——
softmax PR#. BT RN, BUAEANIMLAU I, 2B Al e 2k S I H AL e 1) 25

5.
softmax 15 AW~ Fior:

V.

o
J

2"
0

Hod v, KR 7 BE) v FI—AE N softmax 145 B H S & e it — 4 v 3 TPl e
ARMFEECT A, TRRAER, REERCLUITE DI AT IH—4k, ZJEEA vl ol DUBERE . oW %
PP B LA, FrEn v BT REANNMZE, sEFRIELSR (Likelihood)

1278 softmax A VAMRMLE b E L R KM b RSy PR, Blde, BEGTELR YA
BAME afe b, H a>b, R LML KA R RATHZ 9%, MALEBEOEATEF, a
AREAHGEA, # b @ FTHRAAE ) RRWLS , 2 AR T ZALN HAE 1 89 b, softmax 37T VAR
FAXAN A,

S =

i

softmax %ML ZIER: a Fl b, HT a MWERE KT b, FHIETHHER a 2% SIS, b H
FRERBN, TSR gEE RN, HE WA RIS .
N softmax HIfCHSHN R .

import numpy
def softmax (inMatrix) :
m,n = numpy.shape (inMatrix)
outMatrix = numpy.mat (numpy.zeros ((m,n)))
soft sum = 0
for idx in range (0, n):
outMatrix[0,idx] = math.exp(inMatrix[0,idx])
soft sum += outMatrix[0,idx]
for idx in range (0, n):
outMatrix[0,idx] = outMatrix[0,idx] / soft sum
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return outMatrix

FUER, BN —NESE, 70 m SRR BOE BT B SR Bk BE, 2 R R AR JE T
AN BUEABEA AR .

a = numpy.array([[1,2,1,2,1,1,3]11])

W BT VR

2.2 INEIE#E 2. %% PyTorch 2.0

Python IZAT IR SE )5, T 1 Y B Rt 22 AR 45 (9 32/ ——PyTorch 2.0

2.2.1 NVIDIA 10/20/30/40 &%) ZF1%#ERY GPU kA&

T 40 REERHEL, Kk, HATH % EA NVIDIA 10, 20, 30. 40 &4 8 FIFERE M.
XoF T 75 B L w2510 PyTorch Kif, ARIERFEZEARMKBITEGQ, EHEkag
T AREZE ) PyTorch 4 PA K2 CUDA Al cuDNN XN K &R, 1R 2-1 Fizs.

% 2-1 NVIDIA 10/20/30/40 &% ZFBIRT A X EE

EFREES PyTorch GPU kg CUDA A< cuDNN B A&
10 Z51 K% LLHT PyTorch 2.0 LLRTARAS 11.1 7.65
20/30/40 £%1) PyTorch 2.0 i)~ F# 2 11.6+ 8.1+

AR XEHRAEEAETEFEHAE CUDA 5 cuDNN ¢4 R 5], %7 20/30/40 % 7 B F E4%
}ﬂ PyTorch B}, *TvA23 11.6 B AvA EvAR cuDNN 8.1 JRAvA E&git B &, Wk 10 A A2 F
B8 R IEVARIAER 2.0 B A VAT 89 PyTorch,

N1 PA PyTorch 2.0 i 7~ 52 £ #) CUDA Hl cuDNN [ 23555 8, AN [A] AR 1 22 25 FE e A —
.

2.2.2 PyTorch 2.0 GPU NVIDIA iZ{TEERY 22 4

IR CPU WA PyTorch JFARIREE S > ik, X2 0] LA, (HEDIAS Z 2 # HE 1 — A7 2.
HIXT GPU A PyTorch K, CPU MRATEIZATHEE FAFEEWM KIS, IRA T REL1EAT
MR 2 S 1B D AR o

PyTorch 2.0 CPU A ()22 dm 20 F -

pip install numpy --pre torch torchvision torchaudio --force-reinstall
--extra-index-url https://download.pytorch.org/whl/nightly/cpu

N A T E LK, ATl CUDA 11.7+cuDNN 8.2.0 ], iHi# PyTorch 2.0 GPU il A<
%H . X GPU FRAN] PyTorch K, HFIHH T NVIDA &-RIEANARLZBITHEZETH, Hit
WA £ NVIDA #4217 VR Ris 47 LAl o
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YT PyTorch 2.0 (2235 5K UL, B lF 122 35 T 2 AR B 7 3R AL e 25 ARID1E 47 235 . PyTorch
TR T WAz ] conda %% CUDA 11.7 HACHS U0 R

conda install pytorch==2.0.1 torchvision==0.15.2 torchaudio==2.0.2
pytorch-cuda=11.7 -c pytorch -c nvidia

i ] pip 2% CUDA 11.7 BARASIn F -

pip install torch torchvision torchaudio --index-url
https://download.pytorch.org/whl/cull?

MR, EFE AT DRYE B AL GPU BCE 23K, 75 PyTorch 1 CUDA B W, E|EiE
ff] PyTorch. CUDA. cuDNN #A4RASBEAT $4 1 22255 o

N LA CUDA 11.7 kA 2 258 512

B4t CUDA 228s. [ % CUDA 11.7 download, HENE 7 FETUH, EHESHHEME
Rt R (HEFEE R local (ARMAL) 2235770 , &l 2-16 Fias.

Select Target Platform

ing and using the software, you agree to fully comply with the

Click on the green buttons that describe your target platform. Only supported will be shown. By
terms and conditions of the CUDA EULA.

Operating System m

Architecture

Version ﬂ n m m m
Installer Type

Download Installer for Windows 11 x86_64

The base installer is available for download below.

— [ |

Installation Instructions:

1. Double click cuda_11.7.0_516.01_windows.exe
2. Follow on-screen prompts

K] 2-16 CUDA F#iTiTH

UEET NECTRIZ —A EXE 30, S#E AT L%, AEBSHPMBREER, AL
PRI LRI

BB T AN N cuDNN 0. cuDNN () N FE B M — AN/, MfE g T
PDURTRTE K, Z G HEEN FEITHE, 1 2-17 Fic. W RERTUE Erf LLE ], CUDA 11.x %R
#& cuDNN v8.2.0 it 4.

FE: RBRIFBRGOBRA, —R BRI AT, B, deRikH 1L 692 Windows 64
153tk A%, H4ET 8 x86_64 Jr Ay cuDNN B+,
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Download cuDNN v8.2.0 (April 23rd, 2021), for CUDA 11.x

Library for Windows and Linux, Ubuntu(x86_64,
armsbsa, PPC architecture)

cuDNN Library for Linux (aarch64sbsa)

cuDNN Library for Linux (x86_64)

cuDNN Library for Linux (PPC)

CcuDNN Library for Windows (x86)

cuDNN Runtime Library for Ubuntu20.04 x86_64 (Deb)
cuDNN Developer Library for Ubuntu20.04 x86_64 (Deb)

cuDNN Code Samples and User Guide for Ubuntu20.04 x86_64 (Deb)

2-17 cuDNN F#; T

T # ) cuDNN J& — AN HE4i ok, K4 H AR 2 CUDA 235 B3, K 2-18 fin. ARGt 2N E
WEAE, XEFEH CUDA BT AEMEBIAEAL 81 PATH BaH, WE 2-19 Fiw.

xiaohua FIFBFIER (V)
i &
OneDrive C:\Users\xiaohua\OneDrive
Path C:\Program Files\NCB/\blast-2.2.28 +\bin;C:\Users\xiaohua\AppDat...
TEMP C:\Users\xiaohua\AppData\Local\Temp
™P C:\Users\xiaohua\AppData\Local\Temp
EFR
bin
compute-sanitizer FRN..  REE.. HI#(0)
extras
REZRES)
include TR @
CLASSPATH %JAVA_HOME%\lib;%JAVA_HOME%\lib\tools.jar
lib ComSpec CAWINDOWS\system32\cmd.exe
CUDA _PATH C:\Program Files\NVIDIA GPU Computing Toolkit\CUDA\v11.7
i CUDA_PATH V117 C:\Program Files\NVIDIA GPU Computing Toolkit\CUDAW11.7
fhnvwp DriverData C 2\Drivers\DriverData
JAVA_ HOME C:\ava\jdk1.6.0_45
nvml NUMBER_OF PROCESSORS 16
NVCUDASAMPLES ROOT  C:! Data\NVIDIA C: UDA pl 17
nvwm NVCUDASAMPLES11_1_RO... C Data\NVIDIA C d UDA pl 1.7
NVTOOLSEXT_PATH C:\Program Files\NVIDIA Corporation\NvToolsExt\
0s Windows_NT
Src =
SFRRW)... RAB()... R
tools
|4 CUDA _Toolkit_Release_Notes wE ]
AZ 7 k7 A >,
2-18 CUDA %% H % 2-19 f§ CUDA 4% %) PATH

5 )5 56 PyTorch 2.0 GPU WA 1223, R % B AN TG 1) PyTorch 23S EI AT

2.2.3 Hello PyTorch

1E E—/N95, AT L 58 T PyTorch 2.0 {2245, AN H PyTorch 2.0 #H4T —N/ Nk .
26T CMD, ARV N0 R iy 4 38 1IE 22 2% 42 75 il -

import torch
result = torch.tensor(l) + torch.tensor(2.0)
result

ZE 1K 2-20 Fis.
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, Jul 11 202 25) [MSC v. 1916 64 bit (AMD64)] on win32
' for more inf
to

ult = torch. tensor (1) + torch. tensor(2.0)
ult

B 220 Bl 2R A
B AT T R 1 %2 f¥) PyCharm IDE, Brig— i H, FH#E—1 hello_pytorch.py SCfF, AW
ARG

import torch
result = torch.tensor(l) + torch.tensor (2.0)
print (result)

AL RITHE BT RIE.

2.3 Unet BRBEGE—F —NMREFZI B L

REF 22,3 NS, AT LI T (LU TP B BRI A fr & R SEBLT
TAhE. AT, SR L, IR R RIX AR . N T R PyTorch
HEATIREESE AT, B T — A SRR, AR HE AT VR 3 ) FE 55 BT A R B R
B TR R RO RS T RS, R R, (BRI T e LR R
L T 2 R T

2.3.1 MNIST HIRERESR

“HelloWorld” JEFT A ZmfEili 5 NI THIERFR 7, TEFFURgRfE 2% 20, FATHT BRI 35 — A1) 16l
WHLRIXAS “HelloWorld” o A-FHABIS, TELRE S g A HAEA 1 “HelloWorld” , —
JBOE &R F MINIST 58 % — TURF & IRVR FE 2% S T H &

MNIST & — M F 55w BUGEIEE, K 2-21 Fix, BA 60 000 MIZREEAZER 10 000 4N
RBEAE . 3 m] B A PO YRS SR AR ) MINIST Bdi 48, ‘B4 T-Hc B VRIS ) dataset ST,
W 2-22 fis.

O H /e AN 30 3]

(A B @l [1] 7] [H (£ 6] [2] M]

DAY BRIz 3

(£ [&] (7] 8] 5] (8] 1@ B (€] [

B 77 El e E s 6] 3 E

0727207470 o

# (6] 8 4 A&l A Q@ m—

21 (1] (6] B] 8] (2 [Z] 7] (7] [8 vt

gl 3 & 7] (5] & [¢] O [ [@ & x_train.npy
B2l e g0 7 &3S & y_train_label.npy
K] 2-21 MNIST XHF5HF B 2-22  APIFESZESL AL MNIST #iiE 4

X5 NumPy $dfe e b AT B e i, AR W F
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import numpy as np
X _train = np.load("./dataset/mnist/x train.npy")
y train label = np.load("./dataset/mnist/y train label.npy")

B E AT DLAE M B MNIST [ N #cHbdl, N2k MNIST SCAF A6 & 1 Bl 42
train-images-idx3-ubyte.gz C Il 5 B i 4£ ) . train-labels-idx1-ubyte.gz C il Zk 45 &5 %) .
t10k-images-idx3-ubyte.gz CIRXE Fr4E) 1 t10k-labels-idx1-ubyte.gz CIRFRZEEE) , WK 2-23 fr
TRo

Four files are available on this site:

train-images—idx3-ubyte. gz: training set images (9912422 bytes)
train-labels—idxl-ubvte. gz: training set labels (28881 bytes)
t10k—images—idz3-ubvte. gz: test set images (1648877 bytes)
t10k—labels—idxl—ubvte. gz: test set labels (4542 bytes)

] 2-23  MNIST SCfFrh A 4R

BT 4 DSCFREAT RIS WRIRSE)G, 2 RIS FA AR B G, oA =t
WS, Hrh IR SRR 2 A A 2-24 P

2-24  MNIST A IR IR
MNIST YIZRE A 8 SR g/ an i 2-25 Fiiw s

TRAINING SET IMAGE FILE (train-images—idx3-ubvte):

[offset] [tvpe] [value] [description]
0000 32 bit integer 0x00000803(2051) magic number
0004 32 bit integer 60000 number of images
0008 32 bit integer 28 number of rows
0012 32 bit integer 28 number of columns
0016 unsigned byte ?? pixel

0017 unsigned byte ?? pixel

XHXX unsigned byte ?? pixel

2-25 MNIST YIZREE 454
MNIST YIZE R &EFH 60 000 AS5261, WAk XN S RIS T 60 000 MrZEH %,
—AMRZEMERVEEN 0~9. X BTN —ANBEERNS S Bz 8d 2 UL gk Hi Ak A6
B, FRATEEEREE DL b 770 R, FIEMEdE R A [value]iX —I0, HAth in[type] 55 7Bt
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HERRIAR N, FFA RIS 53 SO .

Wt Ei, 7RI SEEE 2 AT, BRI 4 /> 32 bit integer. H[offset] T LAH H, HIEH] pixel
FEM 0016 46T, —ANint 32 47, FTLAEIREN pixel 2 AT E2EL 4 4 32 bit integer, /& magic
number (%) . number of images (740 . number of rows ({7#0) . number of columns (F%{) .

S5 R 2-24 HJR G T RERIEEE AR AT 2-25 BSCAFES T AE R, K 2-24 RRIGHT 4 FITHL
0000 0803 i1 [ 2-25 H41| R H—4T, J5AYJ2E magic number, XMETHCARLIE, KA
XA AR A MNIST L ) train-images-idx3-ubyte S0, & 2-24 H1) 0000 ea60 X B & 2-25
IR AT, FHOoNH3ERIECN 60 000, X2 SR RS (number of images) -

NHARKO R, A 2-24 H, AHS 8 FAITTUAA —A> 4 THEH 0000 001c, HeHdyt+ithHONy
28, FNPETEE A AT (number of rows) 5 A 12 FH5FFAR ) 0000 001 ¢ KRR B 1)
41 (number of columns) , A4 28; WA 16 FATHF LGN 2 RIEE AR R EWBANE. X EFH
784 TR —IRE R, Wk 2-26 PR,

yte

0000 0 00 ea60 0000 [J[?ld 0000 001c

0000 0000 0000 0000 0000 0000 0000 0000
0000 0000 0000 0000 0000 0000 DOCO 0000

2-26 AT EREE K 28 X 28 MEZH

2.3.2 MNIST HIBE4HENEB

T ek TR FE R, BT T AR E MNIST B &Er sy X, Ea MM A
FECEVHIG () MNIST HdE S BAT Bdm e i, AT
import numpy as np

x_train = np.load("./dataset/mnist/x_train.npy")
y_train label = np.load("./dataset/mnist/y train label.npy")

FEIXHL, numpy B& SRR SN (3t R Bt B 3 0 R RN GRER NI AR SR o AT BN ZRER R 4 J5E
R

(60000, 28, 28)
(60000, )

X R HATHAR A BN S NP IR, A R AT AT DAE — 2D 58 OB A U R AR A I U Y
X7

5] ] MNIST ##i 4, 64> MNIST s $dfs 5o thid s - M i : — IR & 550 1A
Fi M52 A R AR . AT LUK Hoh AR SRR AR B LR “y ™ TR RFAEAERE L “x” RARES
AT A I I ZREE AN SR AL 5 x Ay

K 2-27 FI Dy — AL AR T MINIST Hdfa se il i) T i 2. fEIX B, &R Bl i T ik
FRERTE, FERERIR/N A 28x28. BT AN AR AMRERE, WA €T, MRITHTT
My A EE, R ER iR R T H A .
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L 0 0 60w w0
L a i [ o i ] ] 1] 1) [
N B e ] o0
a a a o o o [HA M a 0 noonoa
0 a o o oo o [ MW o L
0 a a (VR ] o B B A I o 0 0 ]

— v oo ow v o0 v oo HOMW v oo owowow

- noa a4 » oA o H =« 0 o o0 a
o a o o o o o @ B v o w» B 0
[ T T a H B ¢ [ S
L R D I S
@ a4 B 0 0 0 B 1 o o0 o0 0
L I u 9 ¢ oo v v W

Le o o ¢ 0 v ooa 0 a Lo 0

K227 PR Oy I B

T [ B0 EdE s A, MINIST #dE & skbr B2 — M E%F 60 000 TREI . KK
60000x28x28 %4 F55K 5[60000,28,28], Uik 2-28 fAli7w.

[ 5 10 15 20 25

2-28 MNIST H G4 MM R R

FERE AT BRI R B R IER ], B DR BEAT R EG 105 T A 28x28 A A58 LUK 1B P AL
BEAThRE . SEBR L, XL R B R PG R A, BIRTS5E A 228,281 A/, fMER
Fet o 0~1 [ — D R W RRFERE .

2.3.3 Hello PyTorch 2.0——#&BYAY 4 ZFNN 4B

X T H] PyTorch #EATIR 22 ST (T H R UL, —NIER EE AN BB i, B YE S
TR PE 2 IR T H HEAT R R R A T A 77 A 2 B AR B AR B AEARGI, IRATH H i — 18
FUER e w EREAT MR AL T

XTI IERE, — N ARE R RO B RS, EGRHEONRZAA AR RN B, 1R
KB FE Unet fF AT 3 ZHH

AR A TGRS, NEFAREAFRF RGBT, HikHARTASFIGRN, L
REE S IR F RS, SRR 0 AE A RSP R

AT DLBEARR —F Unet 145 (523 H AT R 75 2008 Unet F% N R /NF G HE R/ 2 (R RE 4
FERIRD R, il 2-29 AR
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64 64
128 64 64 2
input
imiﬁ | e output
tle bl bt 4 segmentation
3 map
Nl © ‘: S
(518 8
x| X X
N| ©
5IGI8
¥ 106 12
256 128
ika El E E
N E —
Q & & t
¥ o5 25 512 256
8 E -EI 3 1 K =»conv 3x3, ReLU
=l 2' 48 9 =» copy and crop
512 512 1024 512
-l — i el e
8 ‘ 1024 43 o 4 up-conv 2x2
& [ I o S—
o 3 % =» conv 1x1

K 2-29 Unet 45

A LAE B0 T AR R 0 R kU, BB TS BT (block) 5 “HIE”  (residual) HEAT
HARALPE . X WAERNE G &2 URR], i AR AIER A XSS R AT . Unet #5
TURARARRL AN T -«

import torch

import einops.layers.torch as elt

class Unet (torch.nn.Module) :
def  init (self):
super (Unet, self). init ()

RS, Xt i T I AR R S5 4

self.first block down = torch.nn.Sequential (

torch.nn.Conv2d(in channels=1,out channels=32,kernel size=3,padding=1),torch.nn
.GELU (),

torch.nn.MaxPool2d (kernel size=2,stride=2)
self.second block down = torch.nn.Sequential (
torch.nn.Conv2d(in channels=32,out channels=64,kernel size=3,padding=1),torch.n

n.GELU (),

torch.nn.MaxPool2d (kernel size=2,stride=2)

self.latent space block = torch.nn.Sequential (

torch.nn.Conv2d(in channels=64,out channels=128, kernel size=3,padding=1), torch.
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nn.GELU (),

self.second block up = torch.nn.Sequential (
torch.nn.Upsample (scale factor=2),
torch.nn.Conv2d(in channels=128, out channels=64, kernel size=3,
padding=1), torch.nn.GELU(),
)

self.first block up = torch.nn.Sequential (
torch.nn.Upsample (scale factor=2),
torch.nn.Conv2d(in channels=64, out channels=32, kernel size=3,
padding=1), torch.nn.GELU(),
)

self.convUP end = torch.nn.Sequential (

torch.nn.Conv2d(in channels=32,out channels=1l, kernel size=3,padding=1l),
torch.nn.Tanh ()

def forward(self,img tensor):

image = img tensor

image = self.first block down (image) #;print (image.shape)
#torch.Size ([5, 32, 14, 141)

image = self.second block down (image) #;print (image.shape)
#torch.Size ([5, 1le6, 7, 7])

image = self.latent space block(image) #;print (image.shape)

#torch.Size ([5, 8, 7, 7])

image = self.second block up(image) #;print (image.shape)
#torch.Size ([5, 16, 14, 14])

image = self.first block up(image)#;print (image.shape)
#torch.Size ([5, 32, 28, 28])

image = self.convUP_ end(image) #;print (image.shape)
#torch.Size ([5, 32, 28, 28])

return image

if name == ' main ': #main J& Python AT BN, HiEEH it
image = torch.randn(size=(5,1,28,28))
Unet () (image)

fEIX B E > main ZERIBRIR T AT AR LA SCPF o SCAFEAT IS, 3 B ic X A S
%

234 X BfrREII—RERBR R SRR
BT 2 Ab, AT R AR ST L 5 — AR L Py A A B R 452K B
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SRR E . X E 7 AR TR E A R AT REA R R AAGE, X B2 Nl ERIEAA XM AR
HiE)

P

TSR TR R AR R, fEIX B MSELoss 1 A4k K%, MSELoss 1k B 30 44
FNEITTAR R R L

MSELoss FfF HI & 15 FINME AR S8 22 1A A RGRBE B S0 AN LS BB i, P 1) 229
JTZERRARN, Y05 22 R U BT R R B RS TS . #E PyTorch Hi{$ H MSELoss ARSI«

loss = torch.nn.MSELoss (reduction="sum") (pred, y batch)

TR AR B R E, EX R T Adam ALAGES X T Adam AL B O BE B AT,
KRR BE T Adam AL SR HACED, W0F PR

optimizer = torch.optim.Adam(model.parameters (), lr=2e-5)

2.3.5 Letsdoit! —ETFTREZF I EE)IZ

FEREAT TIRBE S SR SRl 2 . B DL R BUR R B S I R BN 2 e, T s
f#H PyTorch YIZRH— 7T LASEHL 5 M DO REAOIREE 2 ST, SeBACRR S RS A7 T BB A5 524t
MRS SRR “55 2 |7, BRE A DLEIRIEAT) -

import os

os.environ['CUDA VISIBLE DEVICES'] = '0' #¥5&E{{if] cpu
import torch

import numpy as np

import unet

import matplotlib.pyplot as plt

from tgdm import tgdm

batch size = 320 R TE BRI R B
epochs = 1024 #BEE R IKEL

#device = "cpu" #PyTorch MIHFtE, FESREIFEMMEM, WSWA cpu MFE, #MMAH
cpU HHATIHE

device = "cuda" #IXBBINMEA cru, MR HILSIT M, W LR H Sk cpu B

model = unet.Unet () # SN Unet &7

model = model.to (device) #R T EAAUE N GPU M ZEF 1A

#model = torch.compile (model) #PyTorch 2.0 AR, nasihSakfy, et
optimizer = torch.optim.Adam (model.parameters (), lr=2e-5) # AL R EL

R NHHE

X _train = np.load("../dataset/mnist/x train.npy")

y_train label = np.load("../dataset/mnist/y train label.npy")

X _train batch = []
for 1 in range(len(y train label)):
if y train label[i] < 2: NTIEER, BE REAEE TN T 2
AT (2 o A1) BHTEAT, S8 v L EAT I ZRA 4L

X _train batch.append(x _train[i])
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X _train =
([30596,

28,

np.reshape (x train batch,
281)

[_11

x_train /= 512.

train length =

for epoch in

train num =

len(x_train) * 20

range (epochs) :
train length // batch size

train loss = 0

for i in tgdm(range(train num)) :

x _imgs batch = []
x_step batch = []
y_batch = []

RS REANE UC PN (0 AT AR

for b in range (batch size):

img =
X = img
y = img

x_1imgs batch.append (x)
y batch.append(y)

1,

28,

x_train[np.random.randint (x train.shape[0])]

28]1)  #EBIEHIRMAYESL:

#3080 AR 1 SRR B IR TR B

#HEA 2 DR

#H TR R S g it
T IR ISR
S AR ) A 7

# IR P A A 2

IR B oy PyTorch XRHI tensor #& R, FFRGIHAEN cpu H

x_imgs batch =
y batch =

pred = model (x imgs batch)

loss =

#0E FHHR R B B AT T 5

it

print ("train loss:",

image =

image =

torch.tensor (x imgs batch) .float ()
torch.tensor (y batch) .float ()

#EEFICAE PR 2 AR, — M = XA A R R]

optimizer.zero grad()
loss.backward ()
optimizer.step ()

train loss += loss.item()

#HHEIHTEN IR

train loss /= train num

train loss)

# N IR BE AT AT

image =

np.reshape (image, [1,1,28,28])

torch.tensor (image) . float ()

image = model (image)

x train[np.random.randint (x train.shape[0])]

.to(device)

=

.to (device)

o (device)

#RPRER AT IE 5

torch.nn.MSELoss (reduction=True) (pred, y batch)/batch size

#F L RIAT AT
#HRRAE I S A R
#35 SHHAT R

AT IRV EIE TS

#BELPRIE — AR R
#E IEEE 4

#b g 1 A A NI Th S5 A B
A PR R0 B BEAT 15
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image = torch.reshape (image, shape=[28,28]) #& IEAR T 5y H &5 IR
image = image.detach().cpu() .numpy () #¥HELERSN cpu P37 EETHHEE ER

#R N BB 5 R
plt.imshow (image)
plt.savefig(f"./img/img {epoch}.jpg")
XHE IR T BB RGO, R NEYE, AR A BOR TR, B
HERSELERRERERR G, £ )5 PyTorch HEZEARE 8144 ()15 2 0 BAKAE R S R TB 1
RS R K 2-30 PR

OO0 B fnaa s

img_0 img_1 img_2 img_3 img_4 img 5 img_6
/ N { ’ < -
- -
img_7 img_8 img 9 img_10 img_11 img_12 img_13
U a B
-
img_14 img_15 img_16 img_17 img_18 img_19 img_20
~ ’ ) ~ > c -
' ' . ! . !
-~ . &£
img_21 img_22 img_23 img_24 img_25 img_26 img_27
O = ' ,

0 4 A E
img_28 img_29 img_30 img_31 img_32 img_33 img_34
. I 9 a ki

-
img_35 img_36 img_37 img_38 img_39 img_40 img_41

2-30  YILrgh

MK 2-30 thAT URTERIE 2], BEAE IIZRROHEAT, ORI o 2 0 B N 800 BE AT 8 T8 A 4y
o BUI, B4 45 R DR IR GF ot S N R T4 AT B IR, A R 3E w A AT 58
JIIX B AR 32T -

2.4 IREINGE

AT ST PyTorch SEARFE P AT RIS . fEX —FH, EH 5| FIH AR T PyTorch F2/7 511
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WEL, RS TR AN, IR T W] PyTorch HEZESE AR — MM LA
SRR, X AT T R

bR b, REESEIRE Bt AR N B o RS AR BN R P o R4 3 A AT B
SREERT . AR S TTROS R AL AT IR, 8 Bl A B A OF EIR AT L. @
AR, Bk REYE H Wnkhiz A PyTorch AEAEHEAT T ARG AT 5 16 BT 5 S .





