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1.1.1 Anaconda Z=3%

Anaconda Z—/HTFRAIFE B Python Z1THiAS, S24F Linux,Mac fil Windows R4, $#24it T4
BB A TIRE . °T AR J7 i Hb i ok Python Jf47 U1 S 5 = 7 &2 [a] @, Anaconda [

Do EEAARAR JLAL
(DAL Conda, Conda J&— I PGS, HLINREMK SR Conda Gk SCBL. Z A BEAS 5 pip
eSS

(2) A% T BAL. Anaconda %8R 2 [ 8% — LAy Python BJF . 3@ S AR T B,
% Python BIRRA S Anaconda FRRAA XK.

AT LEARTIE-G 22t i AEE L2 AR Python (AR, AT SEEEAE 28 22 57 88 A [F) il A
Python f{#i H , Anaconda 7] LL[A]ESEBLZ A Python A 145 2 .

A4 Windows Z4:  Anaconda 223 HAE

(D#EA Anaconda B, 4&l 1-1 fr7R. #E$ Python 3. 8 Y 64 (iR A, 85 H#1idi “ Download” #%
I =7

Anaconda Installers

Windows &8 MacOS & Linux &
64-Bit Graphical Installer (477 MB) 64-Bit Graphical Installer (440 MB) 64-Bit (x86) Installer (544 MB)
32-Bit Graphical Installer (409 MB) 64-Bit Command Line Installer (433 MB) 64-Bit (Power8 and Power9) Installer (285

MB)

64-Bit (AWS Graviton2 / ARM64) Installer
(413 M)

64-bit (Linux on IBM Z & LinuxONE) Installer
(292 M)

1-1  Anaconda TEiEFETTEH
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2 Anaconda3 2020.11 (64-bit) Setup = X

Welcome to Anaconda3 2020.11
(64-bit) Setup

Setup will guide you through the installation of Anaconda3
2020, 11 {64-bit).

It is recommended that you dose 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.

ANACONDA.

g

&

| concel
1-2  Anaconda LIE L 1

OLEFH YR IEAE P T Agree™ R4 AURF LI LN anl&l 1-3 fios .

2 Anaconda3 2020.11 (64-bit) Setup == X

. License Agreement
O ANACONDA. Please review the license terms before instaling Anaconda3
2020. 11 (64-bit).

Press Page Down to see the rest of the agreement.
F
|End User License Agreement - Anaconda Individual Edition

Copyright 2015-2020, Anaconda, Inc.
All rights reserved under the 3-clause BSD License:
is End User License Agreement (the "Agreement”) is a legal agreement between you
and Anaconda, Inc. ("Anaconda”) and governs your use of Anaconda Individual Edition
(which was formerly known as Anaconda Distribution). v

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install Anaconda3 2020. 11 (64-bit).

Anaconda, Inc

<tak [ TAgroo | | Cance
E 1-3 Anaconda RIEHE 2

COLE 3R AR T AE T JEA T BRA B 1, SRS B “ Next =41 . anf&l 1-4 7R .

2 Anaconda3 2020.11 (64-bit) Setup — *

Select Installation Type

O ANACONDA. Please select the type of installation you would like to perform for
Anaconda3 2020.11 (64-bit).

Install for:

@ Just Me (recommended)
(O All Users (requires admin privileges)

| e | e

& 1-4 Anaconda ZI#EHE 3



(O AEFA S A X T HE rh e B 22 28 B AR I 2035 76 D 4%, WL 1-5 B s T AR A~ 75 Bk #f
2% A% . ARG L “ Next #2741

2 Anaconda3 2020.11 (64-bit) Setup — X

= Choose Install Location
{D ANACONDA.  choose the folderin which to install Anacond 2020, 11 (6445

Setup will install Anaconda3 2020. 11(64-Ht)nﬂ1efolowngfddu Toi'lsldhadﬂumt
folder, dick Browse and select another folder. Click Next to continue.

== —
& 1-5 Anaconda &It E 4

(6) £E 5 AR HEAE F B Instal "SR BT 4R 223 NP 1-6 Ffi.

2 Anaconda3 2021.05 (64-bit) Setup = X

Advanced Installation Options
{O ANACONDA.  Customize how Anaconda integrates with Windows

Advanced Options

[[]Add Anaconda3 to the system PATH environment variable

Not recommended. Instead, open Anaconda3 with the Windows Start
menu and select Maurﬂa(&ﬁ:lt) This "add to PATH" option makes
Anaconda get found before previously installed software, but may
cause problems requiring you to uninstall and reinstall Anaconda.

[“IRegister Anaconda3 as the system Python 3.8

This will allow other programs, such as Python Tools for Visual Studio
Pvﬂ!lm Wing IDE, PyDev, and MSI binary padkages, to automatically
detect Anaconda as the primary Python 3.8 on the system,

<Bock || Qrtan | | Concel

& 1-6 Anaconda RIELHE S

(DAL 5E e AU A XS AE o 0l “ Finish™ A B el 4nigl 1-7 Fros

2 Anaconda3 2021.05 (64-bit) Setup —

Completing Anaconda3 2021.05
(64-bit) Setup

Thank you for installing Anaconda Individual Edition.

Here are some helpful tips and resources to get you started.
We recommend you bookmark these links so you can refer
back to them later.

[ Anaconda Individual Edition Tutorial

|4 Getting Started with Anaconda

{2) ANACONDA.

oG | [
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(O ARG AR, TEAN 231G TIE4T Python, IR A R AR I . 1% Win+ R4S 54T
TFIBAT 7 XEHE iy A eond” I 57 B s 7 H AL SRS TR S Y A & SRR AR B H R A python” 4
“Enter” . 24 H BUIA] 1-8 B i S, T W PR AR i J0ER , /) Python B pLHI 223

ator is not installed.

la, Inc. on win32

1-8  #&il Python &%

%%¢ Anaconda 5 . B 2 40T LiEAT Python #f8 1 H 20 T4 & 0 S R 7 IR, IR 7R 222
AL AE T & 1 EE (integrated development environment, IDE) , — % 1%£#% PyCharm {E- N7 &% T E.,

1.1.2 Pycharm %%

PyCharm J&— 33 2 %) Python IDE., 2 —# =0 I# B P #E 8 Python 15 5 JF & B 82 S 850%
1 T H, LSRRI TETA KA\ Project A5 B ACASBEES B BE4E /R  Bonillik IR A= 6 S5 ThBE . 1t
Ab iz IDE i 4t T — 25 g ge , LU T 32 FF Diango HEQE T A&l Web FF& . LA Java JF & M 5L
PyCharm #1 Intelli] IDEA -+ 43484 ; LA Android T % & 35k, W PyCharm il Android Studio + 43

1L
A PAEAEAEH MR 3 PyCharm 223640, Q& 1-9 R

-

Download PyCharm

» -
|
} Windows Mac Linux
i

Pe—

) Professional Community

For both Scientific and Web Python For pure Python development
Version: 2020.3.3 pment. With HTML, JS, and SQL
Build: 20 > support
27 January 2021
System requirements
Free trial Free, open-source

Installation Instructions
Other versions

1-9 PyCharm T#i&ERE



PyCharm B %P IRUNT
(DFTIFLHEREFE AR B EAE Bt Next " H5HLL 4n 1-10 Brs.

R PyCharm Community Edition Setup = %

PC Welcome to PyCharm Community
ol Edition Setup

Setup will guide you through the installation of PyCharm
Community Editian,

Itis recommended that you dose 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.

o |
& 1-10 PyCharm RIEH T 1
() TEB X T AE Th PR 22 Bt AR AR Bl Next #2411, &l 1-11 Fioi.
8 pyCharm Community Edition Setup Lo x

Choose Install Location
Choose the folder in which to install PyCharm Community Edition.

Setup will install PyCharm Community Edition in the fallowing folder. To install in a different
folder, dick Browse and select another folder, Click Next to continue,

Destination Folder

|C:\ng’am Files\JetBrains\PyCherm Community Edition 2020.3.)| |  Browse... |

Space required: 840.8 MB
Space available: 208,168

| «Back || MNext> | | cancel |
1-11  PyCharm RIS 2
(3D 75 5L X 0 Hh VB 222 DRI, SR I Bt Next ¢80, A&l 1-12 s .
R PyCharm Community Edition Setup L x
Installation Options
@ Configure your PyCharm Community Edition installation
Create Desktop Shortcut Update PATH variable (restart nesded)
[+ 64t launcher [~ Add launchers dir to the PATH
Update context menu
[] Add "Open Folder as Project”
[HlToy

| <Back |[ nexts> | | cancel |

1-12  PyCharm R#EHE 3
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() FESH S BT EAE B Instal S AT 4R 223 NP 1-13 B

ER PyCharm Community Edition Setup — X
Choose Start Menu Folder
Choose a Start Menu folder for the PyCharm Community Edition
shortcuts,

Select the Start Menu folder in which you would like to create the program's shertcuts, You
can also enter a name to create a new folder.

B0 UL )
Accessibility

Accessories

Administrative Tools

Maintenance

Office 2010

Python 3.9

Startilp

System Tools

Windows PowerShell
WinRAR

SEEMEE ¥

=

1-13  PyCharm R¥#$HE 4

(5) 22 5e be e  AE 3 YR EAE o B “ Finish ™ 61  anf&l 1-14 FroR

B8 PyCharm Community Edition Setup —

PC Completing PyCharm Community
Edition Setup

Your computer must be restarted in order to complete the
installation of PyCharm Community Edition, Do you want to
reboot now?

() Reboot now

(®) 1 want to manually reboot later

< Back Cancel
1-14  PyCharm L34 5

(6) %258 G . ¥THF PyCharm, ¥ “Create Project”#24 , BI AT 6] &3 49 Python Tl H , fiy AT H
AFRA e 3 H 24 FR i Create”#28 INE 1-15 PR,

b
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Python SC#4:, anf&l 1-16 frs.

in Package

tri+v | ERENthani e
= HTMI Fle

1-16  BIEFTAY Python 3244

1.1.3 1 Python vz Pl {5 b Bit)4:

AN A SR B UG T T 2 BB AL L, 75 B e 1 AT PIL(EX Pillow) \Matplotlib,
NumPy.SciPy, scikit-image %,

FEAT A HER AT B 1 T pip install-+ 55 B8 B 5 = J7 FE 4% Enter ™ 5, Hoh 45 40 23 2 #5 H
AP AT BRI AT, qn &l 1-17 Frzs (LA numpy D o

Bl CAWINDOWS\system32\cmd.exe = E ®

1-17 &% numpy

T AMNFE )T pip B — S8 50 5 R IR0 7 1
(Dpip A B HALAL T

py -m pip install —-upgrade pip

1 e >

oDt il S IR

<
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(2)pip 2235 I TH AT

223 .pip install f 4
#1# . pip uninstall f 4%
F+ %% . pip install —upgrade &, 4

(3)pip #7722 AF U T «

pip list

(4) pip A6 I 75 2 SR A AR A T

pip list - outdated

(5)pip A CATEAE R AT .

pip show f %

(6) pip ZREAFE WA AL A AR N

pip install & 4% = = JR K5

A== >=, <=, >, <k$ERA T, filn.

pip install numpy= =1.20.3
pip install'matplotlib>3.4'
pip install'matplotlib>3.4.0,<3.4.3'

fili il PIL &b 81 1% 1%

v
A

2 HIE S HE A MR B FEASRAE (27 2] AT v b BRI i T 89 B 1248 “ panda. jpe” . 40 [&] 1-18
7R

1-18 panda. jpg

L2.1 R EG
Python E{§ A4 HIZE % (Python imaging library, PIL) #2446 138 F 19 MG AL B D B e K A FH 1) 3



AREMGERAE . B0, R T ekt A . A PIL AP s 20, n] UMK 2250 A i
SCPF P EEBCEE SR J5 T AR T LA RS SR . PIL A S B ARy Tmage, 2533 — R 4]
B m] LAGE AR ACHS -

RSN
from PIL import Image

# AR
im = Image. open('panda. jpg')
R AR D By R B “in” & — AN PIL B 3T 4,

R T U G AN T
# 2 or E&%

im. show()

TP isfras R aE 1-19 Fis,

E1-19 E 7 B &

K& AE N PIL. PnglmagePlugin. PnglmageFile 28 i %5 R A4k . m] LA 5 BE | v B AR 45 Ja 1 ok
AR MNGEE (R 30 X EE (RO BB UL R AR B ITT

R EEEEER
print(im. width, im. height, im.mode, im.format, type(im))

PP IBATA R ANT

28 555 RGB JPEG < class'PIL. JpegImagePlugin. JpegImageFile' >

PGB 3 3 mT LA convertO) BRSO SEPL . B3 B — I PEI1% L 00 L% B R B el . R
Fn Lk convert('L")  BARARHSANF .

# BB RO A o0 R E R
im = Image. open('panda. jpg').convert('L")

im. show()

FEHIBE o [ :).




BRES S uoyiAd :)-

B Tas R 1-20 Fros,

E 120 RERERIFIG H 0 IR EK
ARELAS AN A, B DA A R R P PR O AT 2 photos SRS I #4 2 panda_gray:

s REBER

im. save('photos/panda_gray. jpg')

1.2.2 PRI 5 kLG
1 cropO) BRACTT LA — i P rp sk B o X LA R A A

from PIL import Image

im = Image. open('panda. jpg').convert('L")
k8 R X

box = (100,100,400,400)

98 E K

region = im.crop(box)

B rEG

region. show()

FEFisfT4s R e 1-21 Fios .

1-21 HEEEHXiE



X IR DU RS E . PUICH B AR IR 2 (A2, b A7, B, PIL 5 E A b R IO AE E £ A b
FC0,0), A LATERE b A0 RS AR B X35k, AR 5 paste O 1 a) 6892 DX Ik ] i 1] vy B AR A
wmr.

# e B X3,

region = region. transpose(Image. ROTATE 180)
 oH X 3%

new im = im. paste(region,box)

im. show(new im)

P IBfT4 R A 1-22 s

1-22  ERRIE B rERE NG

1.2.3 PP R Re e P %
SR — IR R R T resizeO BB, 107 B OB HUR— 041 AR 2T R B
AN BRI AT

from PIL import Image

im = Image. open('panda. jpg')
HRAERGNR BT HR

out = im.resize((128,128)). show()

PP isfras B anE 1-23 Fin,

1-23 FAEEKBR~T
SR RIS AT LB 7 SRR e A1 E L SRR 9L rotate O BREL, FLARIRAS AT

e
g

o1

¥ D Bl SR IR




BRES S uoyiAd :)-

from PIL import Image

im = Image. open('panda. jpg')
# e % B OF B B R

out = im.rotate(45). show()

PP sfTas R AanE 1-24 fis.

1-24  E %% £

L2.4 HABPEHRAER]

(NEEE S0

PG B A A D B R i PR 0 e i 5 3R A B € (LIRS o BRIV B30 (L Py e KL (255) I 25 SR 1 B3
COAH R BI O, EIURGUT AT LA pointO pRESLH , RIS UNT

from PIL import Image

im = Image. open('panda. jpg')

s HGR AR B

im t = im.point(lambda x; 255 - x)
im_t. show()

R sfras R mE 1-25 Fros,

125 B % &1 K

2. JLf 24
LA 724 200 5 K3 >4 B REL A IR S R AR A 267 ) 5 TRIAGRE R AR R SR S8 I o Tk 28725 48



SRR R B LA 7 1w o RLH PR i SE A48 46 LA 2845
(OBAREER . ATRMEH] transposeO) sREUS B 7E/K ¥ 80 B7 ) b BB PG BARACRS AR

from PIL import Image

im = Image. open('panda. jpg')
tEGRRER B

im. transpose(Image. FLIP LEFT RIGHT). show()

FEFIBf T4 R aNIA 1-26 s

1-26 % & B &

O AR S . —HEA7 5 AR SR RE AT LA T R A AR R (FEFF AR ), ASEA T 05 36 A2 48
T A 80T T 5 v R St LD SR S

T transformO pREHEAT 05 ST e 941 7. transform O pRECH B0 S 8UR— A~ 7S o0 4l
(asbyc,dse, D, XTI EUR TR MEER (<) SHHEIC A $i A BUR TR0 E (ax+by+c, dxt+ey+
O il FAAE T R Z AT . transformO pREAT FH T 46 5 -8 e Anay bl s bR 1% .

from PIL import Image

im = Image.open("panda. jpg")

# B R A E 8%

im. transform((int (1. 4 % im. width), im. height), Image. AFFINE, data = (1,-0.5,0,0,1,
0)). show()

PP T4 RN E 1-27 Bios.

. :""'t" R - “T - a

<« Lt

R e

1-27 BE{pIfHH TR

3. BB EE
A RAREH] putpixel O pRBCE R MR AP ARG, ST R B0m S A s s m] Ui i R o




BRES S uoyiAd :)-

MLEB L MA R AR E X SR R — PRI BN B, 5 — PR B o I, R RIS IR, g
(salt-and-pepper noise) , FRAMHER MR A BARICHS AT -

o £ N

import numpy as np

from PIL import Image

im = Image. open("panda. jpg")
ERERAFRFANEE

n = 5000

# M HL2E #5000 MR &

X, y = np.randon. randint(0, im.width, n), np.random.randint(0, im. height,n)
for (x,y) in zip(x,y):
=Rk Y

im. putpixel ((x, y), ((0,0,0)
if np. random. rand() < 0.5
else (255,255,255)))

im. show()

BB fras K 1-28 s,

1-28  RINMERIEE

4. LI E R
AU PIL. ImageDraw 58 A i) R ECFE MG B 23 4 2 sl LT EDE . 4, ellipse O BRECR]
T2 hlaE, BT

from PIL import Image, ImageDraw

im = Image.open("panda. jpg")

draw = ImageDraw.Draw(im)

# o4 Bl

draw. ellipse((125, 125, 200, 250), fill = (255,255,255,128))

im. show()




P Isfra R anlE 1-29 Fros .

1-29 #EEG ELHER

5. &M A
Al LU# ] PIL. ImageDraw i i i textO) pRE R BRI SCA , BARMCAS T .

from PIL import Image, ImageDraw, ImageFont

im = Image.open("panda. jpg")

draw = ImageDraw.Draw(im)

#REFR

font = ImageFont.truetype("arial.ttf", 48)

3 N

draw. text((10, 5), "Welcome to image processing with python", font = font)

im. show()

1-30 #ZEE& ERMXA

' fii il Matplotlib b B[4

L3.1 AEPlGrbebl gk

b B IE B 2 1 3 el PR L 2 o B AN 2R s Matplotlib J2 MR IR HA L
PIL #58 R 2K DIfE. Matplotlib H#y PyLab 4 H A4 AR Z 7 (] P B8 R i s . H i LACR
LA s — 2R R 2z il UG O I B4 T A 24, BARARAS 0

N
’

o1

¥ D Bl SR IR




BRES S uoyiAd :)-

from PIL import Image

from pylab import =
R EG B B A

im = array(Image. open( 'panda. jpg'))
# 4% H &

imshow(im)

R K

x = [100,100,400,400]

y = [200,500,200,500]
HHEAaE ERFIELH A
plot(x,y,'r* ')

HoHEEAM AR X
plot(x[ :2],y[ :2])

AR AR, B R 4 o E R
title('Plotting: "panda. jpg"")
show()

BB fras R anE 1-31 fis.

Plotting: "panda.jpg"”

100

200

300

1-31 ZEER ELH =Nk

TR R SE 2 SRR PR SR TE x A v SIIFRFR A8 T2 A x AEERAN y bR 28 4T (0
IRFRIC AL S AEPIA9) AR IR 2 2 18— B BRI @) . show O fird 25 4T T
JE% FHL P LT graphical user interface, GUD . SR A — M FE{RET 11. 2 P FIT 2 S T 06 5 BEL
R IR B B — NPT F R . AR AR IR FTT— U show O ir 4> . T ELE 3 R 15
ARG, TR 7E PyLab Ferh 5 %452 BRI 1 M3 R A R0

PEI (4200 A b e — AR 8320 T L (ELJE 0 SR 22 ) A 5 2 0 P05 A 05 7 S 7%
AT 914 T LA AR B 7%

axis('off")

1.3.2 PRAEEME TR
4 e AR 0 CoH A — 4 PRV R ) S PRI o R M 42 S 0 o B 4 A



y BB R AEE N TR — A~ BAEL . BT L8 e B0k R OK BEAL - 22l F8 B i) AR 4 T

from PIL import Image

from pylab import =

# A R B B A

im = array(Image. open( 'panda. jpg').convert('L'))
#HE - NEK

figure()

ARG R R

gray()
HERENAE LA R TR E G
contour(im, origin="'image')
axis('equal')

axis('off')

show()

P IsfT4 R A 1-32 s

1-32 4 HIERREEER

BG5Sk A USSR FAE W A 1 00 . F— & BCH /N X (8] (bin) K48 22 ARG R E
HIFE R BN /N X R 2575 21095 A/ NX BRI R IR R 5 H . % OKED BIHME W B 7 B 0T LU hist
O PREL I, BRI AT .

from PIL import Image

from pylab import =

#E AR B HA T

im = array(Image.open('panda. jpg').convert('L'))
figure()

# 40 E &R E T H

hist(im. flatten(),128)

show()

FEFFIB T4 RANIE 1-33 7R .




RS S uoyiAd :).

17500

15000

50 100 150 200 250

1-33 ALHIEGHNERE

histO BB EE — SR & /N X TR R ECH o 7 208 RIS IR histO FU 52— R RO A1
AN BT ARz 1 R B 5 T 2 B A5 5E0 ER EAT FAb BE . flatten O ol BCRS AT B R4 122 IR AT DL S e

DUVt P — R R4

ARG R E 5 E ] histogram O pRELZ ] . histogram O s Tt B A EEG RN E
T (G ZE SRR IR A SCER % . 040, X+ RGB %, fi th 615 3 X256 =768 MMH

AT

from PIL import Image

from matplotlib import pyplot as plt

im = Image. open('panda. jpg')

FHEGNEBERENE T A

pl = im. histogram()

EoH BN RERENA T E

plt.bar(range(256), pl[ :256 |, color="r', alpha=0.5)

plt. bar(range(256), pl[256.2 % 256 ], color = 'g', alpha=0.4)
plt.bar(range(256), pl[2 % 256 |, color = 'b', alpha=0.3)
plt. show()

R afTas R mpE 1-34 Frs,

12000 o

10000 o

50 100 150 200 250

1-34 ZRXEERGHERE




AL split O pRi 80k 73 B 2238 18 R B8 18 . a0 R mpg 40 a) Xk RGB {5 528 RGB 38 18 #9
OrE

from PIL import Image

from matplotlib import pyplot as plt

im = Image. open('panda. jpg')

# 4+ ¥ P {R 8y RGB i i

ch r,ch g, chb = im split()

# 47 % | RGB i i & 1%

plt. figure(figsize = (18,6))

plt. subplot(1,3,1);plt. imshow(ch r, cmap = plt.cm. Reds); plt.axis('off")
plt. subplot(1,3,2); plt. imshow(ch g, cmap = plt.cm. Greens); plt.axis('off')
plt. subplot(1,3,3); plt. imshow(ch b, cmap = plt.cm. Blues); plt.axis('off')
plt. tight layout()

plt. show()

PR TA RANIE 1-35 s, B RCZLE) (GO ) F1 BOE )3l A E0 =M IR (@) . (b) (o).,

(a) (b) (©
1-35  EEG K RCGB #iE
A I EME I 24838 7T LA merge O pRECARAL AN s . Herp, B0 38 18 J& 3l 13 43 2 panda ()
RGB EMg , I AE L1 W @ 18 o Jn & 5 201

#e LA AR
im = Image.merge('RGB', (ch b, ch g, ch r))

im. show()

PP A4 R ANIE 1-36 Brzs . BIGJF BLG A R w8 e pd e i B

1-36 BEASFEEMENER

e
g

o1

¥ D Bl SR IR




RIS S M uoyild - @ )

20

i Hl NumPy 2b £ {4

L4.1 PURIEALL

AESERT 0 ) o, 4 B A PRI 38 3o 9 JH array O BRBCHS PSP 458 NumPy (1) 41X %
NumPy #f(5 G G 0T LUK 05 1 5 AN . — B R0 T — 913 (o
B FIFE) AR T I GRS UEA AN O BORER . BRAlR G H R X 4 i i K e
T S OO (1928 80 1 Sl

DAPER Kt A 1 BRI T

from PIL import Image

from numpy import array

R EGE A

im = array(Image. open('panda.jpg'))

print(im. shape, im.dtype)

im = array(Image.open('panda. jpg').convert('L'),'f")

print(im. shape, im.dtype)
BT BIT4 R T

(555, 928, 3) uint8
(555, 928) float32

BATHI S — L R BB 94T 51 B » S B AT H R B G R A B e 2 A
PR Ay P 44008 8 4 it 8 B TE A5/ S B B8 Cuint8) 5 BT ATE SR —F I O T - A GO F HL e e 2 B v
BB EAE A aint8” . FESS —FEOLT 0 R AT IR BE AR AR BE L I HAE A 3 K2 i 6 AR S )
SHRCD R SRR B R RO 17 a0 B . TR RSB B B BT I Rocd b e R
PR

ARG AT MERT S ARSI 7 TARAR 1. LB GEIE k AYEERE AT LU N iR 5]

value = im[1i,7,.k]

ZABEH TR AT LMl R DR 77 05 R) . B0 )7 07 R [l 9 J2: LA 7 18] B R R 5 1R 80 4H 19 T
FHiH. NI K ER I — L] .

im[i,.] = in[j,: J# ¥ & AN BERELE 11T

im[:,i] = 100% ¥ % i 7| 49 prA BB h 100

im[ : 100, :50]. sum() # i+ 4 7 100 4T, 7 50 7| B A %k {8 &y Fn
im[50:100,50:100]# % 50~100 4T, % 50~100 %] (A 5% 100 47F1 % 100 7))
im[i]. meanO # % i T A HKEHN T HE

im[ ;,-1]# & J§ — 71

im[-2,.] (or im[-2]) # Bl % & — 47

1.4.2  JRpEASHR
W% A NumPy B0 XG5 1] DA E A T AT AT BBV . — AN RT3 ) T 2 B 1 I



J%

A, BARACS IR .

from PIL import Image

from pylab import =

from numpy import =

im = array(Image.open( 'panda.jpg').convert('L'),'f")
3 ERIHAT RABALE &R E (2)

iml = 255 - im

figure()

imshow(iml,cmap = plt. get cmap('gray'))

¥ EREEELHE 100200 X5, 4 K h EH(b)
im2 = (100.0/255) * im + 100

figure()

imshow(im2,cmap = plt. get cmap('gray'))
FXEGNEEER T ERENEG XN EO
im3 = 255.0 % (im/255.0) % * 2

figure()

imshow(im3,cmap = plt. get cmap('gray'))

show()

PR EATEE B ANE 1-37 () BE 1-37(0) iR .

] Ca) 5 I RE R BEAT S AR AR B 5 18] () g PR B AR R (B AR 3 51 100~200 5 [ (o) 3 BB AR R (ER

T7 A PR R AR

0

0 200 400 600

N
g

o

¥ D Bl SR IR
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(©)

1-37  EBHKEESR
Ca) X PEHRHEAT SO A T 5 (b) i BB AR SR AR H ] 100~2005 Co) X PRI 1R 3R (B RF

fili )] SciPy At £R ¢ 1%

1.5.1 BUREEH]
PS80 T e R0 ) PG — A 5 HT A AT 45 U AE K S B SeiPy A7 HIK A T I e AR A
gaussian_{ilter BEHe . PERBIHAE P — 240 B Y )7 SR H A B, BURICRS R

import matplotlib. pyplot as plt

from PIL import Image

from numpy import =

from scipy. ndimage import gaussian filter

im = array(Image. open('panda. jpg').convert('L'))
5 B R

im2 = gaussian filter(im,5)

plt. imshow(im2,cmap = plt. get cmap('gray'))

plt. show()

s fras B 1-38 s,

600

1-38  XFERHITH TR



guassian_filter O BREUI G — DS EERRIRMERE 0. BEE o RIS, — I8 G BBORI O R RE UK
A PRI R AT BRI Z . 0=2 Fl o=10 BYBDHIRCER WA 1-39 () A& 1-39(b) IR .

0 200 400 600 800

100

200

300

400

500

(b)

1-39 AR o EHEHRR
(2)o=2 BIRERIIER s (b)o=10 RYRHIR

A TSGR — R (0 5 DO T 5P o — 1 T €03 T A e SRR BRIV LA RS B

import matplotlib. pyplot as plt
from PIL import Image
from numpy import =
from scipy. ndimage import gaussian filter
im = array(Image.open( 'panda.jpg'))
R B SRR AR AW H A, AR R
im2 = zeros(im. shape)
BB A 6 3 AT A AR
for i in range(3).
im2[:,:,i] = gaussian filter(im[:,:,1],5)
im2 = uint8(im2)
plt. imshow(im2)
plt. show()

N
g

o

¥ D Bl SR IR

23



BRES S uoyiAd :)-

24

R Tas R 1-40 Fros,

0 200 400 600 800

1-40  X4F & E BTSN

1.5.2 PRSE

PR 2 B AT Dl AR o BB A5 8. SR B 09728 1b T LAHTIR BE S Q8 T8 (L 1R1R 3 x4
ABE IE TSRO B o Fy J7 10 SR TRA . BRI I S R — AR R
B TR AR IR s 5 — R A ERE T R PR R (R D SR AR
REGTT 1] 6

SRCEPA PT A H] scipy. ndimage FPY sobel SIS bRt BV R M S B B ANE .

import matplotlib. pyplot as plt

from PIL import Image

from numpy import

from scipy. ndimage import sobel

im = array(Image. open('panda. jpg').convert('L'))
# Sobel 7 UK K A

imx = zeros(im. shape)

S5 x B H

sobel(im,1, imx)

imy = zeros(im. shape)

U H vy m e

sobel(im,0, imy)

HIE A E

magnitude = sqrt(imx x % 2+ imy * % 2)

plt. imshow(imx,cmap = plt.get cmap('gray'))
plt. show()

ERARAS T Sobel EUE AT 2 Ay W75 [ PR KN, sobel O RELYSE — 45
BN BERE 2 5y I T HG 5 A SR R AR i o BaRARAES plt. imshow (imx, cmap=plt.
get_cmap('gray' ) Y — S H5r B A imx. imy . magnitude, iz 172 77 0] 153 3] & Jy ] 350 R
By T3 Il AR K B R/ NS & 1-41(a) ~ (8] 1-41 () iR .
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1-41  Sobel JEiEEEITESE
(@) J7 I FE RS ;s (b) y Ty S8 RS s (OB R/NEHR
IR NS SR T A — BB A2 R TP U I RO T R USRS BRI AR T AR 1k
R T AE GRS T AR R AE » DAL B RE B PS80 mT DU S i S RQE e #s  BARCRS a0 .

import matplotlib. pyplot as plt

from PIL import Image

from numpy import x

from scipy. ndimage import gaussian filter

im = array(Image.open('panda. jpg').convert('L'))
HhEE

sigma = 5

# Gaussian 3 £ 8 K #

imx = zeros(im. shape)

#HHE T HRH

gaussian filter(im, (sigma,sigma), (0,1), imx)
imy = zeros(im. shape)

HUHHEy T HTHK

gaussian filter(im, (sigma,sigma), (1,0), imy)
plt. imshow(imx,cmap = plt. get cmap('gray'))
plt. show()

R Gaussian EEWE AR 2 1y 097 EL . gaussian_filter (5 —ASSHON

jE}
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IR HEZS BB =D SEER T AR AP 2 A 09 S48 % BB ARAS plt. imshow (imx, cmap = plt. get_
emap('gray' ) HFAYEE— DS THEYCH imx.imy., FEFEIT4ERUNE 1-42 () FIE 1-42(b) FrR .

0

100

& 1-42 Gaussian SEiEKEITE S
()o=5 i x FHEME ; (b)o=5 K y FEIEZ

6=2 M 6=10 1 x.y 7 M SERE UK 1-43(a) ~K 1-43(dD FiR,

0
100 100
200 200

300 300

100

200

300

(c) (d

1-43  RE o BEHx.y FESHEK
(@o=2 f) & J7 i FEPER: (b)o=2 19 v J7 1] FEER: (o=10 B o Iy o] SR s (Do=10 B v 7 1 FHLEG



fili /] scikit-image 4k Bf €] {4

1.6.1 PKURIbeimE

scikit-image f&— IR Python BURANFLPE , & 4 EUF AL BT 55 4244 T Tz iy TR, %
B £ NumPy S 2 |- i LR 5 EAURR 3 A scikit-image S0 T VP2 PR AL H13)
6 AV A IR eV 25 Cwirl transform) & seikit-image SR XA HE A5 e,
AL s T i swirl O pRBCE S B AR e, For, strength J2& BRI ET 1 240, radius IR R F
AN TR, rotation HISRES IR 1 o

from matplotlib. pyplot import imread

from skimage. transform import swirl

from matplotlib import pyplot as plt

13 B &

im = imread("panda. jpg")

R B

swirled = swirl(im, rotation=0, strength= 15, radius=200)
plt. imshow(swirled)

plt.axis('off')

plt. show()

s R K 1-44 s,

E 1-44 BGERERE SR

1.6.2  PefRinism
{5 random_noise () b1l PR IR IR B0 o A0 F ARSI R T W0l fée B AR ) 2201
TR T R I R ]

from skimage. util import random noise
from matplotlib. pyplot import imread
from matplotlib import pyplot as plt

from skimage import img as float

ED.

e
’

o1
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AR RN T AR

im = img as_float(imread("panda. jpg"))
plt. figure(figsize = (15,12))

AR £

sigmas = [0.1, 0.25, 0.5, 1]

1) B R e R B AT v £

for i in range(4):

noisy = random noise(im, var = sigmas[i]* * 2)

plt. subplot(2,2,i+1)
plt. imshow(noisy)
plt.axis('off")

plt. title('Gaussian noise with sigma="' + str(sigmas[i]), size=20)

plt. tight layout()
plt. show()

ABAT LA AR L AN [R) b 22 A i S0 R P A 8 i o PR A P 1-45 Ca) ~ BT 1-45 (D) s » MU
HRT U 21 . g S0 P A b 22 AOA B S PR A R P AR

Gaussian noise with sigma=0.1

Gaussian noise with sigma=0.2§

> x J"“"“W—Wﬁh |

(a) (b)

Gaussian nois

g

Gaussian noise with s

igma=0.5

e with sigma=1

T L L T

(c) (d)

1-45  RINARE S HriE = 4 A i B &
(a)6=0.13(b)6=0. 25;(c)6=0. 5; (d)6=1




A 5 8

AEEEENHT L N4 : Anaconda, PyCharm K RS A3 9% 2%€ s R PIL 047 QA EEL
PRAE DX 2 5 FORG I o P8RS 0 8 % TR 5T i LA R At 6 T ) PR Ak BB 5 1) T Matplotlib
TERUR 2z s 2 AR IR 5 B A BT s AT NumPy 5288 ES BCH A R BE A8 46 s B H] SciPy
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import pylab

from skimage. color import rgb2gray

from skimage import img as ubyte, exposure

from matplotlib. pyplot import imread

img = rgb2gray(imread('panda. jpg'))

sHE T EBEN

img eq = exposure.equalize hist(img)

HEMN A EH L

img adapteq = exposure.equalize adapthist(img, clip limit=0.03)

pylab. gray()

images = [img, img eq, img adapteq]

titles = ['original input ', 'after histogram equalization', 'after adaptive histogram
equalization' ]

for i in range(3):

pylab. figure(figsize = (20,10)), plot image(images[i], titles[i])
pylab. figure(figsize = (15,5))




