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Python 5841 LA 2 IX AT 3K, FETHENARS 4% S5 ALt #2h, Python V& 1E S
BOTH A S AT ATE B H P TS R BE, e AR A ], BERRES, AU WAFREAT R,
XEEHIR R By 1 IRATE A Python 4w 5 i 75 ZHIREFF

Hx, Python MIALEXIFRME, HAEFHZHHE =TrREUMH. £AZERIL2/H
NumPy. PIL PLJ threading = AN F2HIFEE, X LETFIE M EE AL J5 T R 7 9 5 i F o
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Python BEFZEHRX

Python ERE M EIEF KIE T, HEX TLHkUl, /=R 7TER T KER
TR ZREE) Python FrifE 22254, H AT % H /& Anaconda.

Anaconda HHIFE AL T 1R 2 X T Python B2 THE S =07, B RZLHEJ7{E, 1M Python
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2.1.1 Anaconda BT & 5%

1. B—2 . TEM%E
Anaconda [F) Tk /2 https://www.continuum.io/downloads/, T U1 2-1 Fizs.

Additionally, you'll have access to over 720 packages that can easily be installed distribution, try Miniconda which contains only
with conda, cur d package, d dency and manager, conda and Python. Then install just the individual
that is included in Anaconda. See the packages included with Anaconda and the packages you want through the conda command.
Anaconda changelog

Download for Windows Download for macOS Download For Linux

Anaconda 4.3.1 Python 3.6 version

For Windows 64-BIT INSTALLER (422M)

Anaconda is BSD licensed which gives you permission to use Anaconda
commercially and For redstribution.

32-BIT INSTALLER (348M)
Changelog

1. Download the installer
2 _Ofplﬁonal: Verify data integrity with MD5 or SHA-256 More
i) Python 2.7 version

3. Double-click the .exe file to install Anaconda and follow the
instructions on the screen

64-BIT INSTALLER (414M)

Behind a firewall? Use these zipped Windows installers

K 2-1 Anaconda FZ{T1MH

H#T F#1/2 Anaconda 4.3.1 fitA, B[R I Python 3.6, 53 1] LURYE B C#R/E R
GuiAT N

X HAEFEFER) 2 Windows WAS, N G WAig T RI T 228, R EA L H A A —
Feo ARG, HIAEFFIR, HxuE 2-2 Pis.

2 Anaconda Cloud (py35)

2 Anaconda Cloud

) Anaconda Navigator (py35)
£2) Anaconda Navigator

B Anaconda Prompt (py35)
M Anaconda Prompt

IPython (py35)

IPython

Jupyter Notebook (py35)
Jupyter Notebook

Jupyter QTConsole (py35)
Jupyter QTConsole

Reset Spyder Settings (py35)
Reset Spyder Settings

& Spyder (py35)

@ Spyder

@@t sS s

& 2-2  Anaconda %% H 5%

2. B8 FIHEEIS
ZJEMkixk Bk JFG— BT #E P — Anaconda— Anaconda Prompt, 171 % H &R Wi 2-3



Fis . XESLIRNIFTIT CMD #6630, S dr 2 3t il LA FIRC & Python. £ Anaconda
Hi 022 conda e, XA T4 AT ABIAT — L8R AR

2
B B1E5: Anaconda Prompt =|B|

(C:\AMD\Anaconda3) C:\Users\xiavhua’>

| »

i 2-3  Anaconda Prompt =il &

3. 8= : I8 Python

SRR G I python, ATEIHARA S LAULRAZEHIAT S . SRJS4E Python IZHIFF5>>>)5
CIPNAMER

print ("hello Python")

NG R UK 2-4 Fios.

B EER: Anaconda Prompt - python = 3] 22|

(C:\AMD\Anacenda3) C:\Users\xiachua>pythen
Python 3.5.2 |Anaconda custom (64-bit)l (default, Jul 5 2016, 11:41:13) [MSC v.
1960 64 bit (AMDE4)] on win32

Type “help", “"copyright", “credits” or "license" for more information.

>>» print(“hello Python™)
hello Python
33>

K 2-4  BG3F Anaconda Python %4235 %I

4. FBPUE : (M conda &5

YR L (61 Anaconda HJSFALLE T, "ERENS 7 A B 2 R AN KBS =T
K, BHAE OIS =TT RENmLE:

conda list

7F Anaconda Prompt 2] & Fhé N exit(), B0 FH1 ] H Anaconda Prompt %  & J& B0
A conda list fXi4, &5 a1 2-5 o,

10



E&: Anaconda Prompt =B X

(C:\AMD\Anaconda3) C:\Users\xiachua>conda list

# packages in environment at C:\AMD\Anaconda3:

L3

_license i py3s_1

_nb_ext_conf py3s_o

alabaster py3s_o

anaconda py3s5_0

anaconda-clean py3s_o

anaconda-client py3s_o

anaconda-navigator py3s_o
py3s_1
py3s_oe

npl11py3s_o
py3s_0
py3s_o
py3s_o
py35_1
py3s_o
py35_0
py3s_o

np111py35_0
veld_3  [ueld]

t

.0
9
o

.0

1

.1

.0

g

o]

itk

Bl 2-5 FIHCRREME =K

Anaconda [} conda BHATIRAEITVEIEAIRZ, Hh R EZEN R ZRFE =TI KE, W
LU

conda install name

1X B name A2 f7 LM =T REL, BIUrETFHE %S NumPy 6 (XML O & %3
SO I (578 1PN E VAL B s R v

conda install numpy

{8/ Anaconda ] — MRl I BF AL a2 T DL B 3h 2 R R E e, Wil 2-6 s, 1XFF
KRR T fof FH 35 1 22 2 R0 A5 FH A0 5 S o 38 R A4 s 24 P2 B0 2 1) R e, 45695 I 8 AR It
FIFEAT o

‘E385: Anaconda Prompt - conda install numpy =
pywavelets: 0.5.2-np112py35 0 -

following packages will be UPDATED:

astropy:
bottleneck:
conda:
h5py:
libpng:
llumlite:
matplotlib:

1.2.1-np111py35_0 --> 1.3.2-np112py35_0
1.1.0-np111py35_0 --> 1.2.0-np112py35_6
4.3.14-py35_1 --=> 4.3.1T-py35_0
2.6.0-np111py3s_2 --> 2.7.0-np112py35_0
1.6.22-uc14_0 [ucld] --> 1.6.27-ucl4_0 [uclH]
9.13.0-py3s_o --> 8.18.8-py35_0
1.5.3-np111py35_0 --> 2.0.2-np112py35_0
mkl: 11 3: 31 --> 2017.0.1-0
nhunba: 0.28.1-np111py35_0 --> 0.33.0-np112py35_0
nunexpr: 2.6.1-np111pyss_8 -->
hunpy: 1.11.1-py35_1 -=> 1.12.1-py35_0
pandas: 0.19.2-np111py35_1 --> 6.20.1-np112py35_0
pytables: 3.2.2-npl11py35S_4 --> 3.2.2-np112py35_4
scikit-image: ©.12.3-np111py35_1 --> ©.13.0-npl112py35_0
scikit-learn: @.17.1-np111py35_1 --> 0.18.1-np112py35_1
scipy: 0.18.1-np111py35_0 --> 6.19.0-npl112py35_0 =
| statsmodels: ©.6.1-np111py3S_1 --> €.8.0-np112py35_0

Proceed ([yl/n)? y

mkl-2017.0.1-0 0% | ETA: 0:24:02 92.71 kB/s |

K 2-6  E BRSBTS e
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2.1.2 Python 4s1¥8% PyCharm H& 3%

HIHAnTE 25180, Python #2714 5 Wl LA H Windows H 45 R4 H] 6 AT . (HA2X M7
T BN E AR IR T TRER UL, & 2 RVE M B (8] ) JR RS B, DR 5 18 7 A%
W, VR @ UE H % F Y Python 4s %% PyCharm.

1. 85— : PyCharm By EkfZesE

PyCharm HJ #3414 http://www jetbrains.com/pycharm/.

#E Download TUIHI 5 AJ LUEFEAS [F IORRAS, AU 2% 1) E RN B 2R R AL X i, ] 2-7
B e 1% AR # E O 1 5 e 2 AL X AR ED AT o A0 FH I RRCAS 9 2017.1.2,

a PyCharm What's Naw i Festures Docs & Demas  Buy Download

Download PyCharm

Windows macos

Professional Community
i _

Full-featured IDE A Lightweight IDE

for Python & Web for Python & Scientific

development development

DOWNLOAD

K 2-7 PyCharm [¥) 4 2% il

GIESHFNECT KRG, Wihis T N2 5, BT Next 380 K FH BN 2225 /07,
&l 2-8 Frs.

E? PyCharm Community Edition Setup = x

Welcome to the PyCharm
Community Edition Setup Wizard

This wizard will guide you through the installation of PyCharm
Community Edition,

Itis recommended that you dose all ather applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Click Next to continue,

e

2-8 PyCharm HJ223E 30 1
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BRI, fEZ% PyCharm (VI FE AP &5 200 2 (A BB AT I 4%, X LIS i
5 P22 Python M RIAZEK SCAF, Al 2-9 For .

B PyCharm Community Edition Setup

Installation Options:
Configure your PyCharm Community Edition installation

Create Desktop shortout
[ z2bitlauncher [+ 64-bit launcher

Create assodiations

oy

| < Back || Mext = || Cancel

K 2-9  PyCharm {7 $iE 5
ZHESE A B Finish 240, A E5elizeds, Wi 2-10 Fs.

ER PyCharm Community Edition Setup

Completing the PyCharm Community
Edition Setup Wizard

PyCharm Community Edition has been installed on your
computer.,

Click Finish to dese this wizard.

[ Run PyCharm Community Edition

< Badk Cancel

B 2-10 PyCharm 2358 %,

2. 87 : {§[H PyCharm B2
S BT F AR R B IR PyCharm B2 5 LT, B 202 55— VU Bh 0 52 A, il 2-11
i

13



[ Complete Installation

Tou can import your settings from a previous version of PyCharm.

Spacify config folder or installation homs of the previous version of PyChara:

@ I db net have a previous version of PyChara or I do not want to import my settings

& 2-11 PyCharm 257

XHERRTEFPAFERENL, —BOEVGESEH 01, W1 PyCharm HEI{RE, #.ii OK 4.
ZJE B Y Accept 1241, MNP, HEAF A BT, W 2-12 Fis.

— = 3

Welcome to PyCharm

Ef 0 Your copy i bcensed to pycharm

#yCharm Initial Configurstion =)
1DE theme: |'1m_3|'?i:7_'
Editor colors and fonts: | Default B

¥ Click to preview

You can use File | Settings to configure any of these settings later.

B

Register £ Configurs - GetHelp ~

& 2-12 PyCharm Sl &

FEHC B X 4 ] DL OB AE AR X PyCharm H AL #HATRCE , 0 S5t AN BGRA3E,
B OK 240 F BRI BC & BRI AT,

Bt AN LR, Wi 2-13 Fios.
(7

PyCharm

3 Open

¥ Check out from Version Control =

Register

Kl 2-13 PyCharm T84 A
FEIXH, @UGLFEHE A PyCharm () TR, W& 2-14 Bk,
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» iy Extern 96 Cut Cul+X o
3 Copy Cuisc B3 Python

Capy Path CuleshiftsC @ Python File

HTML File

Copy Reference CrrleAlt+Shift+C
(i1 Paste CrrlaV

Find Usages ANtEZ

Find in Path... Crrl4 Shift4 F

Replace in Path.. Cirl+Shift+R

Inspect Code...

Befactor »

Clean Python Compiled Files

Add to Fgvorites L4

[ 2-14 PyCharm ¥ SCi: A

ZEATH RN TS “PyCharm” , R R T “new” | “Python File” Hii
—/™ “helloworld” 3CfF, WMWK 2-15 .

@ helloworld.py * |
1 print("hello world"™)

Kl 2-15 #7H) helloworld 314

WARISE, B runjrun. . SERIFGIEAT, BUE HEA T “helloworld.py” J&, 73 HIH
SEHHERE run. R AIDHTHE “hello world” , ABAZE= AR, Python 55 PyCharm FHC & &t %,
Tt

2.1.3 {FH Python i+ & softmax &

XtF Python BRATHER YL, e fil A AEE R W] LR EC 2 A BRSSP E S, T
LA, Python 9 &2 1 IXMEIE. AN Python SEIUAITHE — MR EESA 3] h i v W
B ——softmax BK¥. & TXNREIIER, DEGRAEN, EE R s 221 5L
PHREF KIS -

5 softmax T2 3 U1 F R

el
J
V.
e
0

Hrb v KB j B VAR B — AN AN softmax (45 RIS So w8 — > Vil e

15



OpenCV+TensorFlow RE ¥ 3 5 B

NERHREOH A AR, NIRRT B AT 1L, Z IR Vi BT DR 52
BIREEE Vg TR IR, BEE IR (Likelihood) o

a softmax i DA RBERITH A LR A S AR B S A, fln@ButEER+FH 24

' fafnb, Ha>b, imRFHEMUEY KN LB ENE, BL2EREHNERATEY, a

{L AEHER, T b i THRERNOALHEE, E2FREFERME/NG bHER, A4
softmax 3t 7 LA f# ik AN 5] 7L .

softmax $Z HEMERIEF: a b, BT a (IBERME KT b, fETHER a &% S#IETS, 1 b i
THEREN, BASHI A g RECN, (H2 WA MRS .
3 softmax FARIS IR B :

import numpy

def softmax (inMatrix) :

m,n = numpy.shape (inMatrix)

outMatrix = numpy.mat (numpy.zeros ((m,n)))

soft sum = 0

for idx in range(0O,n):
outMatrix[0,idx] = math.exp (inMatrix[0,idx])
soft sum += outMatrix[0,idx]

for idx in range(0O,n):
outMatrix[0,idx] = outMatrix[0,idx] / soft sum

return outMatrix

WREER], BN AEBE, o3RI AR B PO B R TR R BE . 2 e AR
THEREA BAE A BB AT (L

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

SERANN s

[[ 0.05943317 0.16155612 0.05943317 0.16155612 0.05943317 0.05943317
0. 139155061 ]

TensorFlow EERNTE SIS
(EF CPU &)

XfT TensorFlow f)22d k15, - TAERT M 48 F1523% 8 Anaconda #£4T Python PRI
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BiE . TensorFlow ()42 ik A H I T .
B JCFTIF Anaconda %3& H X H [f] Anaconda Prompt, 11 2-16 ffiw.

—————

B TES: Anaconda Prompt - python |
o ———

(hase? GC:\Users“\Administrator>

K] 2-16 Anaconda Prompt %] &

ZJE HARRA T

pip install tensorflow

Z 5 B ANARIE VR BT 2 56 /) Anaconda PRI, %2R X B f¥ 5HT TensorFlow 25 . S84 47w
SRR

LR TE R A E AN A AT

conda list

e H k4R 3| tensorflow, WU B M EIRAS, 0K 2-17 Fix.
i%:AnacondaPrc;mpt.' Ll AL T 2. T BB i) o

vcldhTce8cB2_1 [uvcli]
py36h6189bic_0
pY36h9ETE8e0_0
<pip>
pYy36h30f5020_0
<pip>
<pip>
<pip>
<pip>
py36h2698cfe_0
<pip>
uc14hb68737d_1
py36he152a52_0
py36hSTFfE048_0
<pip>
py36h096827d_0
<pip>
py36hbB3Shda_o
pYy36h6450c06_0
py36h276f60a_0
14 h2379b0c_2
us2015_runtime 14.0.25123 hd4cleB2_2
wewidth 0.1.7 py36h3dSaalfo_o

(=)
-

O G LR

Tensorboard
tensorflow-gpu
tensorflow-tensorboard

w
NWhN-
[

i

.2
.8
B
4
3
.Y
9
5
1
3
3
6
8
5
1
3.
1.
6
1
2

3
0]
1
0]
1
I
1.
1.
1.
0.
0.
8.
0.
4.
4.
4.
1.
3.
0.
1

N -

2-17 MRAFEF tensorflow 223 H 5%
75 BLIGAIE TensorFlow 2225 5L, B 46T HF PyCharm, #1%&— hello tensorflow FJ Python
A, ARESWFE T 2-1 Fis.
[F7 2-11

import tensorflow as tf
hello = tf.constant ("hello tensorflow")

sess = tf.Session()

17



print (sess.run(hello))

FTEILE B, b hello tensorflow

TensorFlow EERNTEHSIE
(EF GPUER)

2.2 Wh BB R E T CPU 30 TensorFlow 257, X & — BRI\ 2234 1 TensorFlow
W, AR AR AT R T S 75 2225 0 T GPU B30 TensorFlow, i A\ 4l M AXAD:

pip install tensorflow-gpu

SRR BN G BRI EE T GPU #3(1 TensorFlow %3558 5. (H R WIR TR E B IEfFH
GPU #i A E i db A7 b2, BR T 223 tensorflow-gpu L LIS, 175 E22%% CUDA 5 cuDNN,
1X& NVIDIA 4 7 GPU #HATHEFIa H & 192 ftpy TR A,

23.1 CUDAFEE

FH T A 548 FH ) A2 B ) tensorflow-gpu BRAS, XTI cuda 9.0.d11, BRIHEEREE T 4% cuda 9.0
X Windows fRAS (1) % 2% S

(1) F#HubE: https:/developer.nvidia.com/cuda-90-download-archive
(2) B REFE FEARA (W& 2-18 fn) , X B NVIDIA $24t 7 ZFRA, 151E
HEATIEBEXS B R VLR RA S .

Select Target Platform @

Click on the green buttons that describe your target platform, Only supperted platforms will be shown.

Operating System m

Architecture @ m

Version n m Server 2016
Installer Type €& m

K 2-18 EFEHIRAS

(3) I FTER G Installer Type 170, exe (network) AE7EZL 23R (W1 2-19 FioR) ,
WHLRPIT XN LR T EEM . exe (local) & B2k Z2dEh (Uil 2-20 Arw) , XS0
tbi K. @585, i T H Download #EH AT LT %5,

18



$£2EF Python NRESEH

Installer Type @ exe [network]
\ Download Installers for Windows 10 x86_64

The base installer is available for download below.

There are 2 patches available. These patches require the base installer to be installed first

> Base Installer Download (14,5 MB) &

Installation Instructions:

Bl 2-19 fELL 22 3EFEFF

Installer Type @

Download Installers for Windows 10 x86_64

The base installer is available for download below.

There are 2 patches available, These patches require the base installer to be installed first. .

» Base Installer Download (1.668] & |

Installation Instructions:

1. Double click cuda_%.0.176_win10.exe
K 2-20 BT

(4) FESERE, WHIBAT ARG Bt OK #2401, 25 HERE 4758, mharidh N\ 223 B,
& 2-21 s

NVIDIA

NVIDIA CUDA

K 2-21 #EN 2% FLm
(5) ZJads: F—=, #EAmMESHE, W 2-22 fis.

19




oA

nvinia

BERGRAN

[

K 2-22  #EAINE A

(6) KB RGN, WRNEL T, BAREAR, REERATLLZ3 CUDA, R
wAE, Hasiii g Rk, HEE pip uninstall tensorflow-gpu, X 5 $447 pip install tensorflow,
T T R ) LI 2R AN SCHE tensorflow-gpu JI#E .

(7) ZJa AT, i 2-23 Fon, B “RRIR4Rs:” 24,

-

NVIDIA #5477 Hril
EHEERELLT NVDIASEHFEI I -
-

E: heTeeme

Kl 2-23 B RTERY

(8) Ubif Bl Rk, Wil 2-24 from. ik “REfa” k], Resdr “ T8
A, Z eSS AR e R AT

20



S,

nvibia

LT
® ralthix @ iEfEE) (HEF)

e Installs all CUDA components and overwrites current

Display Driver.

@ BEX(E (B

Allows you to select the components you want to install

i EREAR PRSI

K 2-24  EFRZBEM

(9) 5EHE, EMRAERE PATH B1E. fEUHEVER LR “UHEN” B EA &,
HIFEM R B RG R E -, RICELH CUDA PATH il CUDA _PATH V9 0 H4~
WEA &,

CUDA_PATH #& C:\Program Files\NVIDIA GPU Computing Toolkit\CUDA9.0, XA &t /&
A, BT EENE T E RN PATH 2RI bin il lib\x64 H &1 B

CUDA SDK PATH = C:\ProgramData\NVIDIA Corporation\CUDA Samples\v9.0

CUDA_LIB_PATH = %CUDA_PATH%\lib\x64

CUDA_BIN PATH = $CUDA PATH$\bin

CUDA SDK BIN PATH = $CUDA SDK PATH%\bin\win64
CUDA_SDK LIB PATH = $CUDA SDK PATH$\common\lib\x64

FH emd, HAS$ nvee -V 7] LLIGAE CUDA %235 52 15 3

2.3.2 cuDNNFECE

XFF TensorFlow 1] 5, FIESZIUMEKZ cuDNN, cuDNN i H )& CUDA &-RIRZ).
Fr LA 5 FRATTEE L B cuDNN IX /MR,

cuDNN ] 4:#7 & NVIDIA CUDA Deep Neural Network library, & NVIDIA %[ 141 0HE &
FHZE M 2% (Deep Neural Networks) HZEAREAE T3 THNEE T GPU BIME#E . cuDNN iR
JERRZE 2 bR R AR SR AL 1 FEAR AL 2B 77 3K, 49101 convolution., pooling . normalization
PLJ activation layers FHT A LA K & A1 #E

cuDNN & NVIDIA JREEFHIZE R 28 BAF T At (e —Fioinas 2 . A8 1 fi# NVIDIA ¥
JEE AR 8 X 29 ok J2E A 1) HLA B, 15 U (R 8 42 hittps://developer.nvidia.com /deep-learning-software.

NI FRATIUE— T IR %2 %E cuDNN 5 2, HL S B 7 2 v AT 2T LA T .
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OpenCV+TensorFlow R E % 3 5t EH M 5 SLAk

(1) M https://developer.nvidia.com/cudnn I %k cuDNN Al S FCAS 1 46 (AT RE 75 293
MEES .

(2) WRZEA R i A tgz #& 1), XA K400 E ay 4819z 10 R 41T tez
AR R T ME RS, WBEERSCE4R CUDA. SO & = A7 3
J: —AJyinclude; —A libs IEH —~52 bin,

(3) &l Lk 3 303 CUDA PATH $REMEAE T (WK 2-25) . fE&E— T3
BRSO S A lib/x64 U RIELE, X—PREZE.

> HEBEE » IIEEES (C) » Program Files » NVIDIA GPU Computing Toolkit > CUDA » v9.0

S ER #xEm 5] Feh

E

bin ) 2018/3/7 BRE= ..
s

|
< x

FHFEH OB HE R

&
7

b

i

_.extras

it

| include

Hire
Ulib )
hbnvvp

S * * A K

Mok X XM
i

]

nvml

nvyvm

src

tools
| CUDA_Toolkit Release_Notes.txt
| EULAxt
| version.bet

14 KB
80 KB
1KB

Kl 2-25 fi#t 551 cuDNN SCfF
(D2 Ja i B8 —15 AR X b AT 0 o X LR B FE B A2, 25— kM tensorflow-gpu

AT AL e, BT RR BN B R AT, nE i EE RS, FRTEI A B RR
& 2-26 Frs.

rflowicore’ common_nuntime'gpu'gpu_device. e2:1392] Found device 0 with properties:

le g deviees: 0

onnect Streasfrecutor with strength 1 edpe matriz:

2018-08-13 08
' hello tenserflow

‘reated TensorFlow device (fjob:localhost/replica:d/tack:0/device:6P0 with 988 NB memory) =0 physical GFD (:

Kl 2-26  H—IIN#K tensorflow-gpu 2

OpenCV EERNTEHSRZE
OpenCV &% J& Python I EFE P, OpenCV MR ANE S, N—viel B&, 1T

e T B R AL I R I TR, (HRSChs EIFAT Znt, X F— Bk, Rl
IR EL 2 H AR Py Btk N B g BRI 1 whi 223830 f

22



% 2E Python H&RESFEH

(1) H% T8 P OpenCV KEE A, FHMNEA: http:/www.1fd.uci.edu/ ~
gohlke/pythonlibs. 2 JGf#i ] Ctrl+F 2145, UL OpenCV MR TR, 7RI Y
BEUFI Bh whl NS 281 OpenCV 2235 304, 1% 42 pip M H 23850, i 2-27 Fios.

OpenCV, a real time computer vision library.

opency python-2.4.13.5-cp27-cp27m-win32.whl

opency python-2.4.13.5-cp27-cp27m-win amd64.whl

opency_python-3.1.0-cp34-cp34m-win32.whl

opency python-3.1.0-cp34-cp34m-win amdé4.whl

opencv python-3.4.2 +contrib-cp35-cp35m-win32.whl

opency python-3.4.2+contrib-cp35-cp35m-win_amd64.whl

opencv python-3.4.2 +contrib-cp36-cp36m-win32.whl
opency python-3.4.2+contrib-cp36-cp36m-win _amdé64.whl

opency python-3.4.2+contrib-cp37-cp37m-win32.whl

opency python-3.4.2+contrib-cp37-cp37m-win_amd64.whl

opency python-3.4.2-cp35-cp35m-win32.whl

opency _python-3.4.2-cp35-cp35m-win amdé64.whl

opency python-3.4.2-cp36-cp36m-win32.whl

opency python-3.4.2-cp36-cp36m-win amd64.whl

opencyv python-3.4.2-cp37-cp37m-win32.whl

opencv_python-3.4.2-cp37-cp37m-win_amdé4.whl

K 2-27 %3 OpenCV HIZEFEH

(2) fEIXH, whl CHEAZPELFH Python R 2285 5044, AT DIRPE4 22 2351 Python
WA S OpenCV [ 5eHT AR T 206 BEF) whl U

%457 Anaconda 1%, T LLE 4TI Anaconda Prompt i A\ %3 whl SCAFHIA 4, AR
oA

pip install C://XXX/CCC/OpenCV python-3.4.2-cp36-cp36m-win amd64.whl

JE TRk A TR B whi SCPFEASB T SN LA ik, RV 2471 30U pip 2%
ASHUIK) whi SCHF, 3635 AT LA AT IR 3 et

(3) ZH4E WG, 77 PyCharm, Frgt— 444 Opencv_TEST H)SCAF, Wil 2-28 Fiow.
'E New Python E‘A u

Name: |Opencv_TEST| | Tl
Kind: # Python file v
cance | |

228 ¥ OpenCV (IR
BN ARG BEAT I
[FF 2-2]

import cv2
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jpg

cv2.imread("1.jpg")

cv2.imshow ("test.jpg", Jpg)

cv2.waitKey ()

Hrp “1jpg” RRAAAERF SAFFR—H X THIE R, 1 imshow BREUZ ov2 o A )8

A, HARRRR AR ORI B BoR oK, waitKey BB SERFREL R

Ehra At

LeJa 7 e SR AL i o

HARL,

i TR

Python EHRZEEAHRY threading

B T BT B A5 A 25048 FH B9 N 252 ThensorFlow 5 OpenCV, Python ib$2 it 1 22 F
ZFERH T A B A7 m 2R .
Python  FHZE S W& 2-1.

% 2-1 Python ¥F%E
Pl S & W E B &
Matplotlib | Python SZELHIZK matlab fI58 =5 8, DA% il — b i i 2 A 4 — 4k PP
B [scipy % Python ] matlab S2IW, 5 7ES2IN matlab [ FTE Ui6E
NumPy FET Python PRI ATHREE =T7 P8, $ROE THRE, AL MR RS RRTT R
PyGtk T Python [¥] GUI FEFHF K GTK+FE
Ul PyQt HF Python [ QT JT &%
WxPython  |Python ) GUI Zf2HESE, 5 MFC H4EHg AR
Tkinter Python "FHRER IR, BUMLARERE =7
BeautifulSoup | 2% T Python ) HTML/XML #4745, {55 H
PIL H#T Python FEMRALER A, THRESRK, XFEITE ORI LTz
MySQLdb | HFi%EH: MySQL %ud 2
At cElementTree | FiTERE XML M, Py2.5 MiiZOA M A 7k, BIILARE R =T

PyGame FET Python (192 EARTFT K FIF AR AF T R AR
Py2exe # Python A #:#:y Windows ] LIS Iz 47 ) AT AT L
pefile Windows PE Ui AT

# 2-1 251 7 Python 1 HRER AFRAUH, B HECAIE, Python FTE&H 7000 £ 4
AT DU A28 o] A L T AR N 53 DA R R A N A A

24



2.5.1 threading EERN{E

XA e MR T R RE AORE FP BT R U, 2 2R A B T2 e AN T 2D () — S B
it ZARERBTHEATEIN —MEOPITZANAFES . DL LT

o EAAATIIEE B2 A K E0 I 69t B 54K F 6 6 H AL,

® RVFKREM, AL FEATIRE.

® LALLM ANE AR NG L FEARE L, BEAETIAEM G ARG, 3R
) 69 AL,

ARATEVELN A2 Python HHE/ELRFERIRRER: threading, AHXT T Python BEA 1% LR PR
thread, threading 5 [ 4> API b, X thread #H47 7 R B2, MRS T HATRCER

2.5.2 threading Rtk EZER Thread 2

Thread j& threading #H R i B E 2Ry —, AT DUE AT EoRAIELFRE . H B 52
B3 —A™ threading. Thread X§ %, 7£ '€ MR 4H 0 bR £ oKE 75 LR FH 6 SAE N VIEH S EUE N,
EARRIL W2 7 2-3 o

[R5 2-3]
#coding = utfs8
import threading, time
count = 0
class MyThread (threading.Thread) :
def init (self,threadName) :

super (MyThread, self). init (name = threadName)

def run(self):
global count
for i in range (100) :
count = count + 1

time.sleep(0.3) print (self.getName () , count)

for i in range(2):

MyThread ("MyThreadName:" + str(i)).start()

7 b€ X MyThread 28, H5 7 WSO R4 KK run J732%, run 73, 4%
JRARER W0, R ORI, QT 5 MM SR, Al L start 75k, RS
H 2 RB—TH.

ALERIER Y, BANEGEER T T — 425, RERERRE 0.3 BT e ARE R 1)
THEG BPUHEOIN 1. 10 count B A b B A4 Rt A0 &, R E AR FE AT L E H b
X FHAT VT 1]

FEPIsAT 45 3 2-29 Fios.
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OpenCV+TensorFlow R E % 3 5t E#41 5oSLhk

Ny Threadlame: 0 2
NyThreadlame:1 2
NyThreadlame:1 4
NyThreadiame:0 4
MyThreadlame:1 &
Ny Threadlame: 0 6
NyThreadlame:1 8
NyThreadlame:0 8

K 229 FEFEiTER
ik BT R R B, AR T — /\Xﬂ“ M7, MAEIBIT g, LA

SRTHE RIS S0, XAERTDIER], fEREFIEATIERE Y, 2 ANERRR RN N — MO TR AT
FR FL A R HEATITHD

; H A Y run J7 kAR start 77 % JF 7% threading B A7 BY 7%, T2 A Python A& iy A AR AL AR
S Thread 4k &R run Jr ik b1k A RA BB S UG, PITTHES AN F KD, —
LL T E, run J7 ik FRAAAT B9 AR A Activity, T start D7 2 TR Sh R AR B 7

2.5.3 threading #9AY Lock 2

EIRZTE T DAERE P A RAT R AR A OR i B2 R PP AR AT 28 (B L SRR 2 i A0 9 A
2. Bl E— AR, TR S AT B AT BB, ROZIE AT B A R K AR R
T2 AR BUE AT EN R, R 52— AN RERE il DX S 1) L) 7 S B

Lock 272 threading H' F T-8ie M AT A2 B E SR, Wi B, HAER X 4 ais T i
LAREHATHUE, RAWCAMLERIIUG, JoS A T LAk Sk .

import threading

lock = threading.Lock ()

lock.acquire ()

lock.release ()

Herp E BRI AN TR . acquire J7VEFRAL TR E X R BIUE bR, release TEXT Y
AZRFEAH FH 58 SR a8 M AT SR . B s ARIS WIAR T 2-4 FioR.

[#2)7 2-4]
#coding = utfs

import threading, time, random

count = 0

class MyThread (threading.Thread) :

def init (self,lock, threadName) :

super (MyThread, self) . init (name = threadName)
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$£2F Python HRESFEH

self.lock = lock

def run(self):
global count
self.lock.acquire ()
for 1 in range(100) :
count = count + 1
time.sleep(0.3)
print (self.getName () , count)

self.lock.release ()

lock = threading.Lock ()
for i in range(2):

MyThread (lock,"MyThreadName:" + str(i)) .start()

] LLE B Lock #4&i$25 MyThread, FH7E run J7EH AONBE M ATHILRFE, DAISE Y HTZR
PEPAT TR G, JEBLMEAEA T LAk EEHAT . FRF AT S R A& 2-30 s

mvThreadlame: (0 98

mThreadilams=:0 99

Iy ThreadName : 0

I |}'T1'JI'E=:3-:ﬂI"] ame:1 )

v Threadlame:1 102
myThreadlam=:1 103
mvThreadlam=:1 104

K 2-30 FEFisfrdR

ATUAE R, HAAR Ay, R 2 AESERE 1 Ba8 N5, AT ESNEE. AR
7, Threadl 5% Thread0 545 WG, A HATH S HIEAE,

2.5.4 threading #7HY join 3£

join 22 threading W T HEZE 4 AT F AN, HAEH R IE MK LA SHE1T, B
BB R FEBAT e ek F R . BRI R 2-5 FioR.

[ 2-5]

import threading, time

def doWaiting() :
print ('start waiting:', time.strftime('%S'))
time.sleep (3)
print ('stop waiting', time.strftime('$S'))
threadl = threading.Thread(target = doWaiting)
threadl.start ()

27



time.sleep (1) HIRLEFE threadl BE&JHSN
print ('start join')
threadl.join () #H—E%E, B threadl BITER

print ('end join'")

FEF s T 45 R W 2-31 fror.

start walting: 29
start join

stop walting 32

end join

2-31 FEFBITHER

HAH) time J7ERGE T 4ATAIRTE], 24 join JBBNJE, YEZE T HRARIERE I EEFE, 1
R U IE R REPAT B R G, EEM A gk haT .

Fribz Ak, X T LA, Python AR Z HANWKIJ71%, U0 threading.Event DL &%
threading.Condition 55, IXSUHZAERE 7B THI BEOE A RS BOAR P Wit N 9w 'S & & 18 7 1Y
TH. RTRER, XEAF——3#TNH, H5TUSEMCE, EESEMEHEES, /F
FoT A T AR 2 A S AR

FENG

AKEEN T Python HREA LMY EAF A o 7EIX BLAEFF 13038 [T PyCharm 4 2% bt
N Python Zm# 2%, XA BT i 2 H TR R EMRTFHRE . AFEENE T 2B
HEFIHAIEE: TensorFlow F1 OpenCV 1 T # A% %%,

[, ARFEENH T RN~ E, X FHENELERM T IEHm A, Lk
Python 5 N HE 1) —NKFE, 785 RIS h A EidE 3.

AE ST Python SRR N EE, ST TI0%E LA Python A, I HIESNAE LN
Python 28/, #AEEEH R EEMXHNE.
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SRR

£ 3=
«Pythons i 2z DIt »

BT 515 6 Python 222t 17— MNEARKIH, H H R BGEFE T PyCharm % 2 hi
S Python % 527 )4 R4 . AEXS T4 F 421 & B0 B A7 B0 g 1R, T LUSE n EDULR B B
A BT 1) LR A B IR HE

AFERAEH Python X Eds A EEAT AT AL A 20, EFE W EE A28 Python A, JF
XPEE 3 BRI — S EE M RS, AR R N T R ERE A, TR
Z ¥ Python F2FF 50T, ERUEEE (] O MR FERME LR &, A2 B AT 9 S AH R AR .
KRNI H AT IR R, XTT Python ki, KREZHMWREMREIRELHIEEFTR C
S, IF AR+ 8 MR TR AN 9w s , DA @105 B AT B A1 58 O B AR 7

“NATERE, FH Python! ZWFEE 4%, HHIZEE! 7

MGz NumPy B9¥1:5{EH
MG FRE S, AR A4H NumPy SRR .

3.1.1 ¥IEBIFERE{L

XEFHLER 2 IR, i — VIR EA . — U080 SJOA B — A, A A iR 2
WIRFIEAEL T O 5E o 3R 3-1 I ATHEE B 734 (0 55 e AR5 A 0 B3, X BUn b 7 AN |2
N = HA L

*3-1 FRtXEERRSNENNE

NgIFT Ei/FERK Bh=/A HR=E
200 105 3 g
165 80 2 G
184.5 120 2 o
116 70.8 1 pn
270 150 4 H

R 3-1 BRI — R, ERX TS Rk, X RA AR EE,



OpenCV+TensorFlow R EZF S S E M TESLEL

BE R R AT IR
LS R B OV EERE R, RIAT DR R 3-1 Fomo— L TR, R
3-2,

*3-2 RtXEERRSNRITEER

ID Price Area Bedroom Basement
1 200 105 3 False
2 165 80 2 False
3 184.5 120 2 False
4 116 70.8 1 False
5 270 150 4 True

MK 32 FATLAE R, — 4TRSS b3 B A A MO B4R AE s 1. 25— %152 1D,
BIEEATIIARZE . i — B 1, —BASHEE NI 5 _F2 0, — B
Hbr. HARAT DGR RAiftey, W] Do A /R BB — MRrEMRR. R 3-2 HIRE2 5
R, B MEFRAE. 520 30 4 TR EYEAE, SR BRSNS R R, AR LR AR
R, BT TR RLE H br 247 T AR

AFEID AT RAARBEAR. —BORUE, Hlas: > B4 B K0S AR BRI E
PEXE HARBEAT X A5 AT H AR WS AE TSR, ML 2 ] i FE a2 gl — 4
AT H AR IR A R A

EE AR R R OB 2% ST BN ZRad R, H PR AN T o o B o T Bk i ae 5, T 55
V2 F bR AN 1 2 8] S S R — X 2 ) 5% 2R S A o X R AE HIT T/ AL 2 ST AR A ik 2
ZHNA.

ZRSEIR B2 3-2 MR RE D SIS TT RN, FERE T T & R YEA PR, R B E A AR
R R AR R oA 2. 3. 4 B EUAAR R, X MRS S T iR A AR A
55 JRATRMA R, I CARR O~ = AR HE .

XA ESF A AE T, BLas o 208 AR R ARGE R I SR AT @A, Sk fiig X
RE T B 7Y A B AT R R HEAT AL BE, TR T A SR Y ) A8 R A BEAH X D o RIVE S SR B
X SC AT AL B AL AR 2 IR A, LA ot R R S A O R R B AT AR B, X — RORE
FE ) LB A

HPLAR S SRR I R H AR SRAG N AREUE R, BY E bR — N0y, AR ablass >
BRI RE A b AT LA AL g IR H o 2255048 T2 22 4 [ I e 2 P e U

2\ AR A R R AR R, 1) UK 2 By 7 SR I, i AR T VA O 4 F
IR HEW Tridke — oKL, 270 2RIK B AR AOIE,  RE AL N — o0 2R 732K 04
R FMAIIE, 73RFNZ 0K,

VFEZEOLT, Hlas > @ BUMSIR R BT R 7 Bt M TSN AT £ 1), T B AR
AT SRR MRS Y B0 — 52 R o (81 9 R0 AT ARG A D 70 SRS R0 A, T 7 2K el AR AT AR 7T B
R SZ A Rl R R o I RO R E HOEESK

iy

0d

z
4

huizy
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$F 3E Python HIFELIE R AT

3.1.2 BRI

X HERR UL, AEEATHLAR ST AT, 7 R BEAT ZEA ) 7 AAR B

ME3-1 /TULE R, T RIS, AT SR 28, HERERZ RN, HEH
TLRE 52— K G (10 Rl 2 A0 AR s Bl e A5 X R et A S ATRHIEA
GURUL, IXLEHSRE TR L (HRR LA S BRI, AT DI NA.

3-1 s o i 2K

PRtz fh, o THAR SR UL, SR A AR ER e — AN AR BB R A . B AT B AL BTV
FEXRS AT SR IAR 0 e AT AR B . RDELAE T, HLas A S BERAE R B TOlsckt &, it
] BE B 4R K 22 B B 2 A7 AE SRR SR R R R, R IR AR R R S e 5 H
PRECHE LA B R A S P B A A7 e 0L B AUNE R TIUN, ALt 00 T B AREE R AT
(B INE AL B R IRA R AN AT HCE, R AR LA D0 B AR AL 2E

BN —ANBIT I G AR 3-2 BRERE ], @A — s H BRI BEEEN, 25
B AR FHASIR] (0 77 70 AT A0 B . 25— MR AnFE ) 3-1 Fis

[FF 3-1]

import numpy as np
data = np.mat([[1,200,105,3,False], [2,165,80,2,False],
[3,184.5,120,2,False], [4,116,70.8,1,False], [5,270,150,4,Truel])
row = 0
for line in data:
row += 1
print ( row )
print ( data.size)

FEF 3-1 —475I N T Anaconda H 77 — MR FEFELIIE . X T NumPy, 5234 HFHE
HITE NumPy R %2 Python [P IREUETHRE Y & . X Ph T 7T F R A7 A Ak BEOR B [
Et Python H B Ik E K (nested list structure) Z5HEEHUHE L .

AT E RSN NumPy K HE A48 np A, 5 =474 NumPy F1) mat()
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TS — N EARAERE, row LI AMITFEATEN AR &, I for fEIAH data ZidE ik 2 line
o, RS —ATHUR row BIHEUIN— . data.size 2 i EEGEE P EWER N BIEE, —RETH
AABRI N FIE . & FT Epeh Bk e B AT+ ED it

TEULHI)E, NumPy FEEE F A S — AN R 8 2 T A 38, e AR I 28 o] Ll
o oo, W 3-2 B

[ 3-21

import numpy as np
data = np.mat([[1,200,105,3,False], [2,165,80,2,False],
[3,184.5,120,2,False], [4,116,70.8,1,False], [5,270,150,4,True]])

print ( print ( datal0,3]1))
print ( print( data([0,4] ))

RAFTENGE R R

3.0

0.0

O TRECER R, [0310 M REEFEF S 14755 4 018dE, HEE N 3, 4T
EPZE SN 3.0, IXANEATA RS X 110,45, 56 FEF 72 False HIAR /R, MFTENSE H2E 0.
X A $E K Python [AE & 5 S, HAR R LU ER IR A 0 F 1. B 75 BE & .

True = 1.0
False = 0

WU TR EATEN iR 48, RIRT A a0 N7k
Print ( data)

K A B A Bt UL — Bl 0B s ATIT BN, 35 8 B ATHT BN,

3.1.3 ET4it e EiEaE

B 1 B A R IS AR IS, MR 2 ST IE T S ANE — S R AR N et ', s —
KAV S 7 Z U R E 255 . MR IF AT EFaheliF TR L H L L
B, NumPy $24E THIRT . B U TR .

[#2)/7 3-3]
import numpy as np
data = np.mat([[1,200,105,3,False], [2,165,80,2,False],
[3,184.5,120,2,False], [4,116,70.8,1,False], [5,270,150,4,True]l])

coll = []
for row in data:
coll.append(row[0,1])
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print ( np.sum(coll)

( )
print ( np.mean (coll)
print ( np.std(coll))
print ( )
fE BB AIS T, coll A2 T — MRS, ZJ5KH for EMIEBIEEHITER. £
7 3-3 HEE—FIEARMIEN coll HUREY, XME—NRMETRNES, ZJERIKITHEE
PR, YA PRUEZE LR T 22, IR LS S IR — 2 B

np.var (coll)

B LSRN EE— Matplotlib GA0(E

X T BAl R R, ' AR 1) A AN e BV R I 1 s 22 ISR AR, DR
BURH S AR5 i A BT B o TR R UL, B AT AR LU TR R R S NI S
FEMI T -

321 EFHAHL

SRS IR 3-2 (B, 2 AR SAN SR, M RIEAME, R ERhEE
A% 10 22 5 M i 3% R S5 B MK — 1R 3

Tt FERAE 22 7 S (R R R s K o A RE A T & i i Bkl 2k, KRR
FEqnfT,  DAAEHE Bl 2 s 20 A o

[FF 3-4]

import numpy as np
import pylab
import scipy.stats as stats

data = np.mat([[1,200,105,3,False], [2,165,80,2,False],
[3,184.5,120,2,False], [4,116,70.8,1,False], [5,270,150,4,True]])

coll = []
for row in data:
coll.append(row[0,1])

stats.probplot (coll,plot=pylab)
pylab.show ()

gE B nE 3-2 fios.
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mPoO0 +- @Y |

K32 G R i e o

FEFF 3-4 JE7R T — X% 0 B AR L AOARBS SEBIL,  coll R A RMMRHIAER, scipy &%
ITHINLES 2 2] A AL B 4D, probplot THEL T coll HHE AR h HELE IR /A0 F AR FERE . M
K32 /AR, firigfse - FEL LTS, A E2ieE, E2 A KR,

Hp R (05 0.9579) $RHIZEHRINGAIMRNE, —f 0.95 LA Emin] L) Bl S T2 LA
it

3.22 MfrEIMRER

I F SO AN AR TR A BT AFE B, WAL E 5 L s S B R I H R
[ I ) DA b (0 1R 22 R DS O B .

B 3-3 o 1 — MR ARAR L, T URR AR T SR ELE . &40 1. 20 3 "TA A4
RAFRENE, 25 1~6 ATLLEAE 6 DAFRIRFG] o 81 A8 b &I 4R AT LR B 21,
ANTFV IR A AN [R] B0 S A B o ) B A e

28, 28 1, 28| 2, %83, B4 H8 5 %6
EF 1, 100, 85, 66, 88, 58, 70 =
R¥ 2, 62, 55, 35, 59, 72, 89

EFl 3. 78, 46, 25, 35, 65, B4 | BR
] [ ] ABF 2

86 T -
| EBE

#8015

%8 4

%8 3

x8 2

%81

264 R

K33 R A bR
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FTUAE B, — AT B R X B AT oS, LB A R R T DO I AN [ ) 4T B0 71
RO EE 2 B E, ARFARZE AR KBEME U R AR ARG LR BT
3-5 JE X AN E] H AR 0 e SEICA R AT AT s (14 KAS .

[ 3-5]
import pandas as pd
import matplotlib.pyplot as plot
rocksVMines = pd.DataFrame([[1,200,105,3,False], [2,165,80,2,False],

[3,184.5,120,2,False], [4,116,70.8,1,False], [5,270,150,4,True]l])

dataRowl = rocksVMines.iloc[1l,0:3]
dataRow2 = rocksVMines.iloc[2,0:3]
plot.scatter (dataRowl, dataRow2)
plot.xlabel ("Attributel")
plot.ylabel (("Attribute2"))
plot.show ()

dataRow3 = rocksVMines.iloc[3,0:3]
plot.scatter (dataRow2, dataRow3)
plot.xlabel ("Attribute2")
plot.ylabel ("Attribute3")
plot.show ()

M 3-4 ATULE Y, I ANFE BT AR e, T RO AT S i R F LU AT
Z B kS R AR B EZ R AR AR H A, BMEENET2Z2755], thn] DA G R A,

[l Figure 1 - o x

20O+ BA

200

150

Attribute2

=50
—50 0 50 100 150 200

Attributel

3-4 A HEPREEZEE R AR

W i — 1, AR BBl e, — AR R N, R T & BB R R A
X m AT A R B AT IR AE

@ BFISUUREFER, FEHEREATEE, BWNEE BT,
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323 ImMPMARHIHIESE

BUETHR A RS £

X R R UL, K HARLEEZ , JF HJRMERALE S, M EEE SRR E
A0 RIE, DT SE S SR AR AN SR B (R AT R FL I A sl T MR Ao 1) P TR S R B
IR -

TN /N SR HEAT T AL A DY, DR X B SE P I Bdim AT AE 3

el AR UE T B S5 F SRR, A 50000 A EHE 10 % BEALIZEL 200 MR AT 1THE,
AN XA R KB YEE. KZEEOUN, B2 bl csv #AEATAA 1), pandas WIRIFE
feft 7GR UE R . BARACRD WAL 3-6.

(7 3-61
import pandas as pd
import matplotlib.pyplot as plot
filePath = ("c://dataTest.csv")

dataFile pd.read csv(filePath,header=None, prefix="V")
dataRowl = dataFile.iloc[100,1:300]
dataRow2 = dataFile.iloc[101,1:300]

plot.scatter (dataRowl, dataRow?2)

plot.xlabel ("Attributel")

plot.ylabel ("Attribute2")

plot.show ()

MEEFF 3-6 ATLAE t, EEMEH filePath G | —N30fFmgts, HRUESLEE L. 25
i FH pandas H 71 read_csv 2HL csv #& KPS dataFile 2 eI EHR LS, 2 58 H iloc 77
PERBOL AT B IR, scattle AR 20 HUERIITTE, XS @ PEdkAT . 245 R 3-5
F7r o

r Figure 1 _— {.:. = g1
00 +¢ GHEY

5000

4000

3000

2000

Attribute2

1000

—1000
—500 1) 500 1000 1500 2000 2500 3000 3500
Attributel

3-5  KRERAE P A HAREE L [R5 2
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RFERTLLE N, BdEAE (0,0) K BEABKINES, RYBIEEIA B K fn R D,
T JUANRE € R I B R BE AR I o 3R] AT B X B A EAT 20 47

@ 36 WILT HIEE, £—MNEWEH BT

NI ZREEX BRI AT b . REF 3-5 AR 3-6 ik A B 7O HE A — AT A R R
VEEAT AEBRANBLSE ) T3 1% 0 USRS B ANR) H ARAT 1) (7] — @ PEREAT 2047, 84 B A0y i ?
WA SR 3-7.

[FEFr 3-7]

import pandas as pd

import matplotlib.pyplot as plot

filePath = ("c://dataTest.csv")

dataFile = pd.read csv(filePath,header=None, prefix="V")

target = []
for i in range (200) :
if dataFile.iat[i,10] >= 7:
target.append (1.0)
else:
target.append (0.0)

dataRow = dataFile.iloc[0:200,10]
plot.scatter (dataRow, target)
plot.xlabel ("Attribute")
plot.ylabel ("Target")

plot.show ()

FEFF 3-7 MR BEAT AL BE, SR T 200 AT EdE P HIEE 10 Nk, JEXTEHEETHE, Al
(R E R ARGE S X, ZJa e LR, W 3-6 .

’Figurel é@g‘
200+« BEV

12

1.0 —m——- s . . .

0.8

0.6

Target

0.4

02

0.0 © o eTIonCEEEn.

—02
=5 o 5 10 15 20 25 30 35
Attribute

B 3-6  KEadE b A FRATHIR R P2 /] 156 &
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I 3-6 WTRAE RN B By, BE R A ARt RO T R AR .
R DT B R L S S O AT B, R A8 AR P 3-8

[ 3-81]
import pandas as pd
import matplotlib.pyplot as plot
filePath = ("c://dataTest.csv")
dataFile = pd.read csv(filePath,header=None, prefix="V")

target = []
for i in range (200) :
if dataFile.iat[i,10] >= 7:
target.append (1.0 + uniform(-0.3, 0.3))
elses
target.append (0.0 + uniform(-0.3, 0.3))
dataRow = dataFile.iloc[0:200,10]
plot.scatter (dataRow, target, alpha=0.5, s=100)
plot.xlabel ("Attribute")
plot.ylabel ("Target")
plot.show ()

FEMBRE P, BRUEIER AT T B e s, BAR R g g s BT 5E .

@ B A DA o B M i S WAL, P E R E S 8 R e R BT AL

FAEFIBICHEF—HHEEETE

BTAT E—A5 1 A 250 LTSN, AR HARAT 2 [0 BT R MR, i s B T
ZTIMET, T TALE 2 S R AR — R, B E AR ST i 5.

FELBE I THE AR 2, ﬁ%ﬁ%%ﬁ%%ﬁﬁ,%%R%ﬁﬁ@ﬁﬁ%%mwﬁﬁﬁo
USRI AN BOGER,  A] DAk AT 4k 2

331 ETH/LERESHEUNEITE

KK JLEAFEE RS (Euclidean distance) /&% F TR BRI A, FHREFIR =482 6] 4
R SR .

i L ELAS AR AL RE 11 B30 — R T P 2 ) B R R B it B8 =X FEARMLEE T B0, AR
Wit B F P AT LIRS g SONAN R AR i, TR SE H AR 8 S AR iR o A8 RROTL AR g 1
SERAS i A A0 B RS o WL HLAF A B B i 50 3-1 o
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[~ 3-1]

d= \/(xl _x2)2 +( _y2)2

M3 3-1 ATEUE B, ARy T4 R AR AR R s (R W R 2 TR A BRI R
s AW B R 22 53 PR ORI, BRI P BROARVACLE G e o 2 SR A0 it B P B R K
IR 2AL AN Sz, PRGN A AU K o

, N T2 A DU B R AR B AN AT U RR b, B 2 SE R
U BULEBSEm BB AU, B 1]

HEE—NE AP - R E T (LR 3-3) .
*3-3 APSYaEtns3tizR

1 M 2 m 3 Y 4
PRl 1 1 3 1
M2 1 2 3 2
M3 2 2 1 1

R 3-3 2 3N WERKIIT 23R, WERF R 1 AEA A 7 2 (B AR, JE
W LA 22 30T G -

dyy =\J(A=17 +(1-2) +(3-3) +(1-2) ~1.414

MEERATUASHL, 1 AR 2 BOARMUEE D 1.4140 P 1 MU 3 BIARADUE /2 -

dyy =\J(1=2)2 +(1=2)* +B=1)> + (1-1)* ~2.287

dipp ZHEANT dis (970, PIERTDMAS B P 2 SEMAEL TR 1 (BEE N, AU

332 ETHRZAENHEUEHE

HWOUVEAHE B, RZHOUZ R R E Bbr (heas 7D /R8s B, EA
AR R, 2 EHREE PO HAREEAT M. BARnIE 3-7 B

B 3-7  REZALEER B
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ME 3-7 FTUARBT R R B, PR B A M ARR IR s i, 51— AL . d RIS
HARBONARL, A2 H B I N o QR PIAS P AN, A4 P 2% SR 4R T F D % £
BK o DISEAEAE Y Ax 2 B B AARUSE TSR, R DRI SRR I R/ oK S e H b B AR AR B o A%
SEARRAE B 5 2 3K 3-2 B

[~ 3-2]
Z(xixyi)

RGEE—N-1,1], XAMERIRAN S RZIS RN RIE R I R AR sZ AR T R
3-3 AR LA 2 ZIa) AR, 25 R0 F

Ix1+1x2+3x3+1x2 14
d12= = ~0.789
PP+ 1P xP 422 137 +2> J12x4/18
A 1A 3 AR T
1x2+1x2+3x1+1x1 0344

8
d, = _
AP +3 4P x4+ 22 42412 V123410
MATHERR, FXTFHS 3, 2 57 1 5N (A BERBRFEAL,  H2kBOE U
Je RN .
3.3.3 RXJLEBHBIUESERZBIAER LR

WKL LA AR ADURE & LA H A 26500 B 2 A D9 iy B A v, TR 52 A (UL 5 DA H b 22 5 (1 R/ MR
N EARER), HARR K 3-8 Fis.

-

* dist(ab)

Kl 3-8 RRJLEAARMUE 5 R ZARLUE

MIE 3-8 T AEH, W)L HLAALL RV H H bR 2 (A 22 5, 5 H bRAE 28] p i B B %
MK TARZAEERAF HAREZ F e A, ENRIAE TS B 2R
WU B A5 AR ADURE AN A% S ARABLE LA AN R ) T SR R AT IR R AL o — R Ui B L LA AR ADURE
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FICARBUANA] H AR 20t 22 74k, T4 H AR 2 T8 IARAUURE 5 22 S5 00 o TR SZ AR BE 2
AT B AR A TT a3 EIX T3, s 8 AR 7 AN U

. R IR, BABRETRBEAE S ZEHFLER (L) B (55) , XEMES
T EERRLERM EREMNAFANER, FLHEEARILESMELET R RN
l BE. 2THANEETHRELT A S EH®E.

SRR F IR RR

FE 3.3 71, EE N HEE CRepl R KRB RIAEHEA T — DNEARRIAR, i HE T
AL EE, ol A B VE R AT T BN BRI A o (XS LS 22 1ok, X LS
B I AT AR, TR B B RO RS HERRE A et A A

AFRGAE A GETE 2 o Mot e b AT A 2

3.4.1 HIEAIMSL

VU5 % (Quartile) AZETHa#H 7 LA —Fh, BT A Hds th /I BUCHRS I 20 DU 45
i, AT =0 A B AR w2 DY 2 A 5

o F—wioid (Q1) XAF “Fwaud” , F TR T A &dEd N3 K456

% 25% 89545,

® F ovanfidk (Q2) XAR “HAnE” , F T AR A &R s B RHED B F 50%
8.

® H=vwinfisk (Q3) XAk “Ewanaisk” , FFiaMAT A &IE G2 K5 B

% T5%09 538

=D 85 5 — DU i 22 FE XKUY 43 A2 8E (InterQuartile Range, IQR) o
BB W BN E, & n ZoRTE, W A8 ALE 7 ml A

® QI ¥4 E=(ntl)x 025
® Q2tfxE=(nt1)x0.5
® Q3 #{LE=(nt+1)x0.75

EHEEERR, W 3-9 fix.
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—Tib%

K 3-9 VUoAr R

MK 3-9 FTLVE R, P50 AE B HRYE Q1 Al Q3 MG B4t 7 — Mf AL M, BIRYE
— A 5 ANRFAEL ] B — N T AR R B R X ﬁE%%ﬁ%@&%ﬁ*ﬁﬁ%%%
{157 R EP S T - €111 S 2 N =N L VR G R C PN £

3.4.2 HEAIMI ARG

PUAE B BEHE AL B ok, X BARIAAE A 3.2.3 /N5 H () B AR AT R0 Ab B

T B — T A A RO A . AR A R IR B S A LA X R N AT
PR SR A, HIRRIEAFEE RN, 00 AW 15 3N B8 75 $% i Uk 8
o —ORUL, A KN BE TS 42 I V3B DR 3R I 8 DX S R Sk 1A Il i, G o 1 2 g [A] 3RAR
%, FIGARSTRRA, PR R G RO, B AL E ST, W LR R A MUK ek
J— AN [ U5 43 2 )

Hm A s WK 3-10 Frows

20001, 6. 15, 7. 08, 5. 24, 2. 61, 0, 4. 36, 0, 5. 76, 3. 83, 6. 94, 5. 86, 0, 9. 15, 6. 09, 1. 02, 3. 47, 4. 52, 11, 5. 35, 7. 5 *
7,0.22,12.69, 0, 3. 55, 4. 58, 8. 02, 6. 59, 5. 18, 7. 45, 13. 04, 0, 0, 4. 35, 0. 25, 0, 7. 17, 5. 27, 4. 48, 0. 02, 0. 48, 6 [Z]
.67,6.29,3.58,8.82,0, 1.6, 4. 81, 0. 33, 0. 95, 1. 36, 4. 89, 4. 72, 5. 51, 3. 87, 2. 02, 3. 31, 9. 02, 5. 73, 8. 02, 0, 1
.72,0.86,0,0,4.35,2.17,4. 35,0,0,9. 02, 5. 72, 6. 82, 0. 07, 1. 05, 6. 67, 0. 47, 0, 1. 58, 2. 33, 0. 24, 8. 2, 2. 57,
3.47,3.52,0.51,1.55,0,7.95,4.25,2.71,0,9. 17, 5. 16,4. 58,9. 17, 0. 29, 0, 2. 17, 4. 35, 0, 0, 4. 35, 0, 0, 10. 8
7.9.03,7.51,0,4. 71, 6. 29, 0, 7. 25, 14. 09, 7. 57, 2. 12, 0, 6. 12, 2. 54, 8. 53, 4. 43, 8. 91, 6. 81, 0. 6, 7. 48, 5. 52,
2,42, 0,64, 5. 63, 3. 29, 0. 03, 7. 33, 4. 55, 0, 5. 73, 3. 72, 0. 57, 11. 17, 2. 0L, 0. 29, 6. 52, 15. 22, 4. 35, 23. 91,0, 5
99,9.8,5.04,7.35,7.67,2.24,7.35,0.64,3.19,0.3,6.59,6.89,1.8,2.4,4.49,0,5. 88, 8. 09, 4. 41, 1. 47,5
15,0,8.18,6.85,4.28,0.1,9. 27, 7. 67, 4. 47, 0, 6. 39, 5. 09, 9. 28, 5. 39, 5. 99, 5. 69, 6. 89, 0. 6, 8. 82, 5. 88, 8.
09,0.19,0,8.66,4. 76, 7. 14, 8. 85, 7.8, 3. 9, 0, 4. 28, 2. 38, 0. 29, 7. 61, 4. 15, 5. 75, 0, 0, 0, 6. 89, 4. 49, 6. 29, 0.
9,4.49, 0. 6,6.89,0.74,6.62,7.35,5.15, 1. 47, 2. 21, 0. 74, 2. 94, 3. 68, 1. 05, 0, 0. 95, 1. 9, 0, 0, 8. 31, 5. 75, 11
5,2.88,2.88,2.56,0.6,0.3,2.1,5.09, 2. 21,8.09,0.74,2.21,8.09,0,0,0,0,0,764,0,0,0,0,0,0,0,0,5,0
701,0,0,0,0,0,0,0,0,0,0,1,0,121,0,0,4,-1,0,0,0,0,0,0,0,0,0,0,0,0,0, -

1,49,0,0,1, 1244. 33,0,0,11. 33,0,0,1, -1, -
1,0,0,12,1267,5.78,77,1,1,1,1,1,1,1,1,0,0,0,1,1,1,5,0. 38, 1,5, 1, 1, 1, 35. 4025, 116. 58031, 0, 13,0, 1
, 0,182, 51,200, 123, 598, 379, 358, 0. 94, 0. 88, 1. 48, 22. 74, 11742. 05, 10. 42, 5. 33,9. 23, 78.89, 11.71,4.2, 1
593.99, 85. 53, 1. 5, 107. 99, 44. 21, 6375, 34. 68, 5367. 05, 7. 66, 9. 61, 30. 59, 226, 23. 11, 8. 51, 0. 61, 358, 283,
4,6,5,9,0,0,0,0,40, 12, 641, 18, 49, 0, 0, 0, 0, 0, 0, 4, 48. 12, 407, 14. 0, 0, 3, 0, 405, 36, 0, 10, 0, 0, 3, 24, 387, 3
71, 16, 26. 87, 21. 24, 5, 1000, 29, 14, 2, 4, 2, 1,0, 0, 0, 0, 0, 4, 0, 1, 0. 16, 15. 76, 42, 3. 29, 0. 36, 27. 21, 0. 16, 6. 2
7,6.12, 140,-1,-1,-1,-1,-1,-1,-1,-1,-1,-1,-1,-1,-1,-1,-1,-1, -1, -1, -1, -
1,0,4,27,0,3,50,0,1,7,0,3,0,0.23,11, 0, 0,0, 0, 97, 88, 252, 82, 0, 27, 92, 2867, 0, 185, 334, 12500, 0, 0, 0, 2
,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,5,0, 0,6, 1, 1318, 0, 0,0, 0,0, 0, 0,0, 0, 4, 370, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 16,
0,1,0,0,0,0,0,0,0,0,0,0,49, -1, 19, 159, 157, 3, 16, —

1,91, 37, 4, 6074, 754, 1732,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,11,0,21,21,5,84,1,0,0,0,0,1,9,6
70,1,0,0,0,0,0,0,0,0,0,0,0,0,122,0,0,0,0,51,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0, 2281, 0,
0,0,0,0,0,0,0,0,0,0,42,-1,-1,-1,-1, -

1,7,0,0,0,0,0,0,0, 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,174, 0, 0,0, 4, 1, 0, 6, 5645, 1212, 1060, 0, 37, 0
,0,0,0,0,0,0,0,43,0,2,0,0,0,0,0,0,0,0,0,0,0,0,13,0,0,0,0,0,0,0,619, 115,0,0, 0,0, 0, 0, 93, -
1,37,0,1,115,3,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0, 16, 1358, 90, 2, 0, 3494, 0, 244,
0,17,17,0,0,0,0,2,101,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,5,0,0,0,0,0,0, 0, 0
,0,0,0,-1,— i

Bl 3-10 /IME ORNFRGR) B
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RAEHR R AR — AT N — D I B s AT, HE S 2R AR E N 51— A
[l JE PR R . ANFIFI S LAEBLSEh B0 B 2, X BV RE . BRI IR 3-9 Fion.

[FFF 3-9]

from pylab import *

import pandas as pd

import matplotlib.pyplot as plot

filePath = ("c://dataTest.csv")

dataFile = pd.read csv(filePath, header=None, prefix="V")

print (dataFile.head())
print ((dataFile.tail())

summary = dataFile.describe ()

print (summary)

array = dataFile.iloc[:,10:16].values
boxplot (array)

plot.xlabel ("Attribute")

plot.ylabel (("Score"))

show ()
H KRB R AR

VO V1 V2 V3 V4 V5 Vo i V8 V9 ... V1129 \
0 20001 6.15 7.06 5.24 2.61 0.00 4.36 0.00 5.76 3.83 7
1 20002 6.53 6.15 9.85 4.03 0.10 1.32 0.69 6.24 7.06 6
2 20003 8.22 3.23 1.69 0.41 0.02 2.89 0.13 10.05 8.76 ... 1
3 20004 6.79 4.99 1.50 2.85 5.53 1.89 5.41 6.79 6.11 3
4 20005 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 7

V1130 V1131 V1132 V1133 V1134 V1135 V1136 V1137 V1138

0 6 1 2 5 7 3 6 8 12
1 7 15 2 6 7 1 8 1 24
2 8 3 1 1 8 8 1 7 6
3 6 20 1 6 8 1 6 5 12
4 8 1 1 8 8 1 8 8 1

[5 rows x 1139 columns]
V0 V1 V2 V3 V4 V5 V6 V7 V8 v9 ... \

196 20197 3.59 5.63 6.21 5.24 1.88 1.65 4.74 3.73 7.19
197 20198 7.27 5.31 9.35 2.77 0.00 1.37 0.74 5.77 4.64
198 20199 6.18 5.05 6.43 6.05 1.93 2.58 3.75 7.32 4.19
199 20200 6.12 7.45 1.05 1.03 0.16 1.44 0.32 6.49 10.79
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200 20201 5.60

6.29 6.11 2.64 O.

11

4.08 2.44 7

.04

5.60

v1129 Vv1130 V1131 V1132 V1133 V1134 V1135 V1136 V1137 V1138

196
197
198
199
200

6

7
3
7
7

6

1
7
8
7

O N

1

1
2
2
1

[5 rows x 1139 columns]

count
mean
std
min
25%
50%
75%

max

count
mean
std
min
25%
50%
75%

max

VO

V1

201.000000 201.000000
20101.000000
58.167861

20001.
20051.
20101.
20151.
20201.

000000
000000
000000
000000
000000

V5
201.000000
0.907662
1.360489
-1.000000
0.020000
0.300000
1.390000
8.480000

V1129

count 201.000000

mean
std
min
25%
50%
75%

max

6.054726
1.934422
1.000000
6.000000
7.000000
7.000000
8.000000

V1135

5.266219
2.273933
-1.000000

4.130000
5.240000
6.590000
13.150000

Vo

201.000000

2

2.,

!

1,
2.,
3

12

.680149
292231
.000000
270000
030000
710000
.970000

V1130

201.000000

6.
.314824
.000000
.000000
.000000
.000000
.000000

039801

V1136

count 201.000000 201.000000

mean

10.960199

5

.631841

6 8
1 8
7 7
4 7
7 8

V2
201.000000
6.447015
2.443789
-1.000000
5.190000
6.410000
7.790000
13.960000

V7
201.000000
2.649254
2.912611
-1.000000
0.320000
1.870000
4.140000
18.850000

V1131

201.000000

7.756219

9.145232
.000000
.000000
.000000
.000000
.000000

V1137
201.000000
5.572139

9 8 4 28
24 7 8 14
3 3 7 4
6 8 7 12
1 2 7 23
V3 V4 o\
201.000000 201.000000
6.156020 3.319303
2.967566 3.134570
-1.000000 =-1.000000
4.660000 1.200000
6.000000 2.830000
7.640000 4.570000
16.620000 28.440000
V8 V9 \
201.000000 201.000000
5.149055 5.532736
2.965096 2.763270
-1.000000 -1.000000
3.260000 3.720000
4.870000 5.540000
6.760000 7.400000
15.520000 13.490000
V1132 V1133 V1134 \
201.000000 201.000000 201.000000
1.353234 4.830846 7.731343
0.836422 2.161306 0.444368
1.000000 1.000000 7.000000
1.000000 3.000000 7.000000
1.000000 6.000000 8.000000
2.000000 7.000000 8.000000
7.000000 8.000000 8.000000
V1138
201.000000
16.776119
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std 9.851315 2.510733 2.517145 8.507916
min 1.000000 1.000000 1.000000 1.000000
25% 3.000000 3.000000 4.000000 11.000000
50% 8.000000 7.000000 7.000000 17.000000
75% 18.000000 8.000000 7.000000 23.000000
max 36.000000 8.000000 8.000000 33.000000

X — B4 4T ED H SR B 2B IR KA, O 7T e, AT AR TR 6 A
MREE 6 N . £ REIENm T, N8RBT T XS, RERENMAFEKHE
FRAT B B

dataFile.describe() 5 V5 B T G it 244571, count. mean. std. min 43 7l 3R 555 41 £ i
vHE ME 7 2 DL R MESE . BRI LA E 4 B sRAS DU A B, BAR DR W]
3-11 Fiose XHE 6 515dE 2 WEANHHR L P BEYLERUY 6 S EdRE AL F, BIXTFENL
BRI 6 FIEHE AT Y 3 A6 43 AT B B8 RN DY 237 P 2 Pl AL 438 1 At 1) 48 ) et v
PACRER, EZR SRR R .
rFigurel e ommm E‘Eﬂ
PO0OOC +«F BB ¥

35

30

n
B
B
20
"
. H
5 15 * T n
g —_ —_ + e
i i I .
10 i i I |
. | I +
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5 E E ¥ I
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o = — . e _
==
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Attribute

Bl 3-11 ANEEEEERERIY A6 B
TERE P HIERE 756 11~16 FIRIEURIE ot i g, MWK 3-11 nTRLE W, AR PEEE )

TR AR A DY 2 (7 BB R AN R o 80 ANE AR Y IO B AR O B R, — AL R 5 A
INCLAEEE

@ B UL S AR B B ARAT AR M R AT 2T o

VU7 o7 e — AN A SE i« 5 B0 5 SRR Bt b S R D i, S 8 A B oAy
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3.4.3 HIBEBHIFFENL

S 8 T R HEAT AT o B2 AT B0 106 58 1) B 102 T i 308 )35 — 27 0 008 3 ke s it /s
(0, BRSO 1 S 50 S A SO 5 40 B U 7 A MR B S ZL 0 1 B, ) 3-12
P73 o

—————— ——
T il
2800 +& & g [
|
' 400 —
350 +
+
300
-
250 i
i
200 :
i
& 150 :
100
|
50
ol —= —=t == b
—50
1 2 3 4 5
Attribute
— =)

B 3-12 Hodl B U DY -4z

XPHRE, 7 — AR B E , B LR E A R 7, BVEORE AR AR B
i 4 S8 S, s AR A R R R AR B B B — e LU E T A3, N —N/NR R E X (],
— M R-1,1)0 IXFEM B 2 2B EE i B A SR, R AR E RN A, AN
B BRI AR AR RE W BEAT BRI, Hor i B2 0-1 AL Al Z-score FRifELL
1. 0-1 #EE{L ( 0-1 normalization )

0-1 ARiEAL Y B ZEFRUEA, A XT JEAREAR 2o e, (48 LIS R[0, 17X TH], 4 ek 4
R
X —min
X=——"——
max— min
Hrf, max AFEARZHE R, min AFEAREEE N /ME. XMOTIER — NG, e
MG HEAE IS, A BESE max A min FARAL, THEEHE L.

2. Z-score ¥RAE(L ( zero-mean normalization )

Z-score PRIEALHIYbRIEZRELL, S b FE A EE FF A bR IE S 0 A, RUISMECA 0, 4
2N 1, HEALRECN:
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Hodr, u NITEREASIENIE, o NITEREARSIE bREZ.
—HAFOUT, W HAE AR R, B R ATELE-L DBINERA 99.7%, fE(-1,1)Z
AN B A B -1 A 1, DA AL,

[ 3-10]
from pylab import *
import pandas as pd
import matplotlib.pyplot as plot
filePath = ("c://dataTest.csv")

dataFile = pd.read csv(filePath,header=None, prefix="V")

summary = dataFile.describe ()
dataFileNormalized = dataFile.iloc[:,1:6]
for i in range(5):

mean = summary.iloc[l, 1]

sd = summary.iloc([2, 1i]

dataFileNormalized.iloc[:,i: (i + 1)] = (dataFileNormalized.iloc[:,i: (i + 1)]
- mean) / sd

array = dataFileNormalized.values

boxplot (array)

plot.xlabel ("Attribute")

plot.ylabel (("Score"))

show ()

MARES h AT LU BB A OB HEZE R HEAL I /i . dataFileNormalized % #Hr H55
ESG REUEHANBGEELD), k& BT RIL.

A\

! BN 27 310 AT BERAN BB, W BABRRIE, LERHLFRITET.
§ Besh, B I BB HATAOE, BILE Z AR E T o

3.4.4 HUERIFITILALIE

M 342 N LAE R, AT b B s SR ke U, o] DU I s 1 DY 23 kAT Ak
L, ERMGIREHE, AN AT A A B

T JE M 18] B ) B, BPRRAS H ARAT B PR 18] B B, A58 DY 435 3 st e R . A
TR FR IV —AANE) B ART 2 0] 5 22 e AN, 752 50 b — P b A R i

PATAARR (Parallel Coordinates) J&—Fjud & M nJ AL J7vE, H T 0 s 4E JLAT A 22 Jo s
PIRTRIAG . PATARBRON T RNt mdE S R — AN R4, 1 N R PATERNE ST (— X N %
LA E HAERE) , —ANMEmYE A S RN A — 540 RUE N 2 TAT AR B T 48, 7238 K
AR BRI B RLR RIX A SRS K 4R
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SPAT AR AR BRI M EOR . Oy TR IRAE SEI R LEL A AR R R S AR
[] X LAZRIE =4k DL SR 10 DR, P AT AR ARops v 4R350 10 20 A2 B — R B P AT B A
o, AZRAEX N EAZE . O T B SATSANAR E R A LR AR, AR R A [
AR ROERRTE . B LLTAT AR ER 1B (0 S R R 2 TR — A i X 1,xi2,....,xim) R
U0 T 1 R 91 5 8

AT ARAR B AT DR TS R AR o ST ARAR I — AN B I R BT R I 2, L
52 T U RAERE AN AR R PR A e ARE & I T AL A 0

[FE/7 3-11]
from pylab import *
import pandas as pd
import matplotlib.pyplot as plot
filePath = ("c://dataTest.csv")
dataFile = pd.read csv(filePath,header=None, prefix="V")

summary = dataFile.describe ()
minRings = -1
maxRings = 99
nrows = 10
for i in range (nrows) :
dataRow = dataFile.iloc[i,1:10]
labelColor = (dataFile.iloc[i,10] - minRings) / (maxRings - minRings)
dataRow.plot (color=plot.cm.RdY1Bu (labelColor), alpha=0.5)
plot.xlabel ("Attribute")
plot.ylabel ("Score")
show ()

MBS DA, AGTE it e gt &, e BB RRKEN R ME CREl+
BEE-1 NRAMES 99 NERKAE) o TSR, B TRT 10 TV BARTEL EH] for 1
IR AR AT IR

A B AE R WA 3-13 o

A\ Figure 1 ! = (=)

00 4+« G @«

12
10
3 8| Y
g )
P s < |
; \ \
g : N 4 1/ "
W\ v f
o LY W
A 2 vE va s w7 va Ve
Attribute Index

K 3-13  JEIER B R
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B 3-13 R B, TR AT S T 10 28 A AL T8 il 22 R4 AN F] (1
JE LR AR AT .

E [ LA [y B ARAT AR B M AT IR, MR E S BB RTERG TR

3.4.5 FAE-EMEHEX SR

LN o A3 6 Bt £ 7 08l 1) S 20 I EAT T R el AN 1] R LS, EIAE TR e e —
TR, T R Bl R TR AR SRV E AT AR, A E A R?

AT P — b W o P A B 3%, AR AN 5] ARAT Bt nd B2 A0 it AR S 1k HEAT
W FEFP 3-12 JEon 1 X EAEAR SR EAT A I B 73, HRAEAS [ s 2 8RR SRl PRI

Ry 3-121
from pylab import *
import pandas as pd
import matplotlib.pyplot as plot
filePath = ("c://dataTest.csv")
dataFile = pd.read csv(filePath, header=None, prefix="V")

summary = dataFile.describe ()

corMat = DataFrame (dataFile.iloc[1:20,1:20].corr())

plot.pcolor (corMat)
plot.show ()

AR 3-14 TR

W Figure 1 | == “1
00 +¢ BE Y

x=3.50806 y=15.8962

K 3-14 Ik B A SCIE E
AFBIZ B SR TARRMERE, ROk (SE N EIRT IR B TR
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VERIRISTESE o 303 7T OB I 4T BDAH 50 SR HOR EUL M s i -

print (corMat)

RAG P T 72047 FHIR 20 FU AR B M HATIT R, SR T UM HH#TE SN R D

[ FAE,

Y

Python &iES3thr SRI#RLEEE

— S tifEKRYK R IR

T R X e S A TR A AR BR A T AN KB G AR A XA A BT R A
SR i) R o AV 7K T R B T R IR KR R 7K o B rh SR 48 % X A F R AL 7K
fRrd g, T FOK 5K T T SR B R 4 B K R AR A S A BARE Dy B JEE AR 7K
BRRIR B . B EE A O rain.csv, 183K 1M 2000 SETFAG R 2011 42 8] 845 H B K 25 .

AR UK BT e, SR R REAT A

3.5.1 AEFHEVHEE A MBSt

MEAFES, FANEKEBRAREY, —BELT, BKESHEFZIKENZE R
BRI BPIRAS B — AR T AR AR R, & H I RK B R — N NP7 50,

T AN N Al 25 2404 KK
[ 3-13]

from pylab import *
import pandas as pd
import matplotlib.pyplot as plot
filePath
dataFile

("c://rain.csv")
pd.read csv(filePath)

summary = dataFile.describe ()
print (summary)

array = dataFile.iloc[:,1:13].values
boxplot (array)

plot.xlabel ("month")

plot.ylabel (("rain"))

show ()

ITENS R U N R

0 1 2 3

count 12.000000 12.000000 12.000000 12.000000
mean 2005.500000 121.083333 67.833333 102.916667

50

4
12.000000
263.416667



std
min
25%
50%
75%
max

count
mean
std
min
25%
50%
75%
max

count
mean
std
min
25%
50%
75%
max

2000.
2002.
2005.
2008.
2011.

12.

1134.

618.
218.
685.
951,
1599.
2134.

12.
1219,
743.
328.
612.
1208.
1672.
2561.

% 3EF Python HIELIERATML

.605551 103.021144 72.148626 137.993714 246.690258
000000 0.000000 0.000000 0.000000 70.000000
750000 17.750000 9.750000 3.000000 136.250000
500000 125.000000 39.500000 51.500000 155.000000
250000 204.500000 123.250000 150.000000 232.500000
000000 295.000000 192.000000 437.000000 833.000000

5 6 7 8 9
000000 12.000000 12.000000 12.000000 12.000000
583333 2365.666667 2529.000000 1875.500000 1992.416667
225240 705.323180 1120.231226 603.135821 670.834414
000000 766.000000 865.000000 746.000000 621.000000
500000 2117.000000 1770.250000 1723.500000 1630.000000
500000 2440.500000 2023.500000 1943.500000 1961.000000
000000 2723.750000 3603.000000 2321.750000 2231.750000
000000 3375.000000 4163.000000 2508.000000 3097.000000
10 11 12
000000 12.000000 12.000000
250000 159.333333 38.333333
534938 124.611639 34.494620
000000 0.000000 0.000000
250000 64.000000 18.750000
500000 123.000000 25.500000
250000 278.250000 46.250000
000000 357.000000 100.000000

MATENZE T LU B, FEFP R P84 3 0 OB K R BEAT 1 H5E, 3R95 7 HmAs E . $9MH
CAR I TT ZE IR AN

VYL TS, TRASRAS —Nshia . BARas R 3-15 B
200 +& BE

4500 !
E 2000 T H B E i
1000 ) ki . + H

° %I % E}l % EI; 6 7 ERE) :o %l T:z*:

x=y=3152.12 B |

Bl 3-15  FEKE R 4hr
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WF 315 o L EDWME 8], AR A ) 2 WK AT R, 1~4 A Bk R 2
B, M5 ABTHEROKRAY RS, B 7 AGRETGRER, 2REMRY, 12 ik
SURRHIMEK B

RIS, 4 JUA A GO K AT S 0, BB, PTRBBRAERERFILA %, 7504
ot 757

3.5.2 ARAMzZEINERZELLR

IEFEOUT, W KA RIS PR A K s b 1R, T B I3UE GaR )
RLZAE— R FRIT 3-14 JE/R T IXFhas .

[R5 3-141
from pylab import *
import pandas as pd
import matplotlib.pyplot as plot
filePath = ("c://rain.csv")
dataFile = pd.read csv(filePath)

summary = dataFile.describe ()

minRings = -1
maxRings = 99
nrows = 11

for i in range (nrows) :
dataRow = dataFile.iloc[i,1:13]
labelColor = (dataFile.iloc[i,12] - minRings) / (maxRings - minRings)
dataRow.plot (color=plot.cm.RdY1Bu (labelColor), alpha=0.5)

plot.xlabel ("Attribute")

plot.ylabel (("Score"))

show ()

RAFTENSE B anpd 3-16 Fiws

' Figure 1 E‘m
200 +¢ BEV

S

months

x= y=3387.97

K 3-16 FFKEMBEAE
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MERTT DA A 2, BEK A 3 AR — SRR kel N B, T 23— A
WA, SNSRI 6~7 A, TRERRIN 7-8 A, ZJEA AR ETERE.

353 BAKKREMREX

B B REK BB IS E R UL SIZ A BARSL Y, RIAE T 8 B /K B AR e R & . (B2
KB bR IAE ?

[ 27 3-15]

from pylab import *

import pandas as pd

import matplotlib.pyplot as plot
filePath = ("c:// rain.csv")
dataFile = pd.read csv(filePath)

summary = dataFile.describe ()
corMat = DataFrame (dataFile.iloc[1:20,1:20].corr())

plot.pcolor (corMat)
plot.show ()

TR, &G RNE 3-17 .

W Figure 1 [ ——— =8
2400 4+« GEY

12

10

x=0.774194 y=2.234214

3-17 AW B EoR

M 3-17 FTE B A ST, R IFBCA R M, BRI AT DOA R A
IR AR IMILAT O, RIS I R K R AHAR A Ba R & .
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T R BT X i R TR ) AR B A T AN KB, IR T e A 0 R R 3
BEAT 7 AT ANEE R . AT MBI ST 4R, IR HMTETE 7 Bl A TR, 7 1A
Python SEPEHEATHHE 70T IBEA T L . Bl 70 W MR A IO E B 40T 00, BRI s s
AEAEFR 7 BT AN AL TR, o B4 1 ff ] R RO B0 a0 20 AT 41 2 i

il PR AE LS PR BEAT TR A SRR P B A B M, 2 s BRI N A HEE
— K, HEEERT RO R B A K Python EHHMTREFIF. TEHUR WAL R IE
FErb, AR 2 R B A S i 1 AT DU 5 AN ] B 28 P A B BE AT Bodie
W o Ay BEAS T TR AR B AN [FIBIE TE T3 VA MR e Ve v R8s RE M08 35 B3 4R S AR B AR i iR Ve AN
THMEZE R R, AR 8RR .
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