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2-1. OfLtZELCH &h7|
https://www.continuum.io/downloads2 =0{7tCt.
Aralel 2FMA O S= OfLEL) HHE CHREE it

C & 2% | httpsy//www.continuum.io/downloac [3R3

that is included in Anaconda. See the packages included with Anaconda and the
Anaconda changelog

packages you want through the conda command. |

Download for Windows Download for OSX Download for Linux
Anaconda 4.3.0 Python 3.6 version
For Windows 64-BIT INSTALLER (422M)

Anaconds s BSD licensed which gives you permission to use Anaconda
commercially and for redistibution.

32-BIT INSTALLER (348M)
Changelog

1. Download the installer
2. Optional: Verify data integrity with MD5 or SHA-256 More
info

Python 2.7 version
e file to install Anaconda and follow the

3. Double-click the .ex
instru

64-BIT INSTALLER (413M)
Behind a firewall? Use these zipped Windows installers

32-BIT INSTALLER (339M)

For older versions of Anaconda installers, see the Anaconda installer archive

a9 2 b}t s




2-2. X419 HAFE 7} 64bitTH 64bit installerE, 32bit® 32bit installerE

HX[SCE (Python {2 3.6 HH O|¢= L2 =L

2 Anaconda3 4.3.0 (64-bit) Setup = >

Welcome to Anaconda3 4.3 .0
(64-bit) Setup

e
- >
E% Setup will guide you through the installation of Anaconda3
- 4,3.0 (64-bit).
A N AC O N DA it is recommended that you dose all other applications
Powered by Continuum Analytics before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Click Next to continue.

MNext > Cancel
a9 3 ofuE Y A XA
In M
3. Imo|&r MX|(pycharm)

@ PyCharm Comingin20171  What's New 2063 Features  Docs & Demos  Buy  Download

Download PyCharm
macos Windows Linux

Community Professional
Lightweight IDE Full-featured IDE
for Python & Scientific for Python & Web
development development

DOWNLOAD DOWNLOAD

179 MB 232MB

Get the ToolBox App to download PyCharm and its future
updates with ease

BRI BERE



OHO|&2 mo|M Se7iEetdo|Ct mojM2 Chgst Sgieergol
A= o A2 F=0|H ZEHo 52 = sg/igstd =2/
EMotct. mo|E2 ZEet 758 7ML e SEMESE L Z LYt
758 BF AM8E = U= RE HEL YR 7|52 Mt 22 HFEO|
ALE.

https://www. jetbrains.com/pycharm/download/Z = 0{{tLC}.

@ PyCharm Comingin20171  WhatsNew i Festures  Docs&Demos  Buy  Download

Download PyCharm

macos Windows Linux

Community Professional
Lightweight IDE Full-featured IDE
for Python & Scientific for Python & Web
development development

DOWNLOAD DOWNLOAD

79 M8 232M8

Get the ToolBox App to download PyCharm and its future
updates with ease

IE 5 ol R
community S CHRE2 £ OO|& MX|IYS W ofafet 22

HO| LIEHHLY.
PyCharm Community Edition Setup = %

Welcome to the PyCharm
Community Edition Setup Wizard

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

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

.

Click Next to continue.,

Next > Cancel

a7 6 AFUE WA
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& pyCharm Community Edition Setup

B

Choose Install Location

Choaose the folder in which to install PyCharm Community Edition

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

X

Destination Foider
b Fies (x85) W etBrains WPyCharm Community Edition 2016.3.2] Browse...
Space required; 433.0MB
Space avaiable: 43.6GB
< Back Cancel
a9 7 elF AR A= 9
JeHeR dXot = mjo|gs AP Cglt 22 8 2 &
Welcome to PyCharm Community Edition = x
PyCharm Community Edition
Version 2016.3.2
4% Create New Project
= Open
¥ Check out from Version Control
¥ Configure »  Get Help

% 8 ol A %s
O{7|A Create New ProjectE Z=ls5IH

Interpreter R EZ0| 4 HE=S 2

=
=

=

—

2I5}C},

ofaiet €2 FO| LIEtLH=E,

o
glot & Add LocalZ



B New Project - X
Location: [ C‘WUserswhyinsWPycharmProjedsm ”7|
Interpreter; ‘ C#tPython27#python.exe n‘;|

| Back ‘

a9 9 shol ZuAEe] 4y

O[O M OfLIECIO| A= PythonexeES AZotC). X SEHUCHH
C:#UsersW(AL2X10|E)#Anaconda3Z =0{7tA| Python.exeE Z2I510] HZA
O} oF CHel HFEO| off Mol oM QIE|Z2|HE ZHX|1 U=
of7|M MES AHIEZ|EHS FZASHF0{0f ohCt.

& Select Python Interpreter X

A& = & Hide path
ffcveythonzrspython.exe

4G

Autodesk

gpki

HanPurple
hydra_tmp_1467990756539
hydra_tmp_1467990756603
hydra_tmp_1467990756620
Intel

Logs

Nexon

NIFPGA

NVIDIA

opencv

OrCAD

PerfLogs

Privacy Space

Drnaram Filac
Drag and drop 3 fle into- fhe space sbove tn quichly iocate & in the tree

m ‘ Cancel | | Help |

% 10 ol ZRAE AR
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> > s o it o
CHREo S8 /Hgetd0] A8 X0| mo|H: Mgz Z2/Ms Ay
. O & _ = L .
ot7| fleiMe Z2HMES d7g5H0f SHLf.
B untitled - [C#Userswhyins#PycharmProjectsstuntitied] - PyChamm Community Edition 201632 - o X
File Edit View Navigate Code Refactor Run Tools VCS Window Help
untitied lr & a
> 1 untitled
> Il xternal Li
Tool Windows Quick Access
Hover over the icon below to access tool windows
Click the icon to make tool windows buttons vi
]
% 11 stel R ZRAE A4
File->New Project 2 =0{ZtLC}.
B Create Project X

Location:

-]

Interpreter: l = 360 at C.WUsersWhymsWAnamndaWpythcnm

-3




LocationQ|A] untitled

£ #gsio] —2HE oY 0| e £+ UCt
1 oS CreateE 25 7|2XQ Z2HEE 4¥g 5+ Ot

2-2 pymt MA

43t 1T = =3 = = o =

2-100M M43t ZRHMES 22 = 2% 019~ 28 -> New ->
Python File = 2loHCt.

untitled? - [C:#L 1 j i 1] - PyCharm Cq ity Edition 2016.3.2 - a X

Eile Edit View Navigate Code Refactor Run Tools VCS Window Help

I untitled1 ) =p» & qQ

untitled1
1l External

Tool Windows Quick Access

Hover over the icon below to access tool windows
Click the icon to make tool windows buttons visible

o

|5 & Scanning installed packages..

TH 13 ol s v A

B New Python file X

Name: ||

Kind:

. ' Python file

% 14 dolF 2x vhd A 2

NameO Lt O|E2 £ & OK 283

=

2

mo|w_| EHEAt= py OICE
Mg MASHs HollAf otk
JERIEL P
ARE Yt



2-3. pyntd AHst7|

untitled? /% apy

untitled1

“apy
i External Libraries

Tool Wmdows Quick Access

er the icon below to access tool windows
c\ kth n to mak tool windows buttons visib

3 PEP 8: no newline at end of file

B untitled1 - [CH#Userswhyins#PycharmProjectsttuntitled1] - ..#apy -

B project v Q& B 1| Bapy x

File Edit View Navigate Code Refactor Run Tools VCS Window Help

PyCharm Communi ty Edition 201632

111 utrs: a 8 Q

a3 15 T2 A3

O ¢ot¥7|:

Z2Ig% A0

I} O] M (python)

Ax g 24

g}o] 24 (Python)<= 1991d  Z =2 1™ <l
Rossum) WSk a1 X2y ddojg

A Ax HF 2A(Guido van
EAE S0l SlEleE

Z| E}o]3F (dynamically typed) 33 1ojolt}. sfo]doleh=

Folst= Fv|T  (Monty Python's Flying Circus> ©l| 4]

dele] stoldl £EEg o] Ago] welshs YA, FEA
2 743 lek colol2 FEE cafol Fao] Ao
e Fizolu] Fput thgwol AL 7bs sk sl e
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[ Python 360 Shell = O %4

File Edit Shell Debug Options Window Help

Python 3.6.0 |Anaconda 4,3.0 (B4-bit)| (default, Dec 23 2016, 11:57:41) (M
SC v.1900 B4 bit (AMDGA)] on win32 .

TVD?I “copyright”, “credits” or “license()” for more information.

>

Ln:3 Col 4

718 16 python 7] idle

- 10 -

CL} java®t 22 Qlof= Zinf
iolai3y olojoct, o|SS =

Mol slm Alsd miele ok
(=1



O17|M 712Xl A ALMS ASHEAL print() g= SHEHO S|
s

[ & Python 3.6.0 Shell — O x
File Edit Shell Debug Options Window Help

Python 32.6.0 |Anaconda 4.3.0 (64-bit)]| (default,
Dec 23 2016, 11:57:41) [MSC v.1900 64 bit (AMDB4)
] on win32

Type "copyright", "credits" or "license()" for mo
re information.

>>> print(1+2)

3

>>> 142

Ln: 7 Col: 4

Ol ) print(3*4)

print(4/2)
Z1h12
2
H=0| EAEE E§2W O 42 ot

ol X)) a="Hello”
print(a)

Z 11 Hello

iid



1-2 Xt2d
LiopPME CHE A0{et 20| At=o| ULt 2Lt CLt AfHiet= BHEA
Yol AHEO| i & AHBICY.

L& Python 3.6.0 Shell = [m] >

EI|EV Edit %heil gebug QOptions  Window ﬁelp N - ) B B )

Python 3.6.0 |[Anaconda 4.3.0 (64-bit)| (default, Dec 23 2016
11:57:41) [MSC v.1900 64 bit (AMDE4)] on win32

Type "copyright", "credits" or "license()" for more informat

ion.

>>> type(10)

<class: " lnt'>

>>> type(1.283)

<class 'float'>

>>> type ( "robot " j

<class 'str'>

>>> |

Ln:9 Col 4

HrE |
R 1,2,-4
A 123.45, -124.5
Bag 1+2j, -3
8X14 0034,0025
16714 0x2A,0xFF

32 ol Argel

1-2-1 2|AE
2 AEE NMEYE OLE

135798 otttz |5 & ULt 2

£ A EQECE ofgf ON=

E= H2=(DE ol8stH BA|THCL

40
> o

O|Al) odd=[1,3,5,7,9]

- 12 -



|¢59f Ao ZX|BH EZ h OIS ChA| HFE % QiC
o] oA TS 0]BFHCE
=(3,5)

1-2-3. S g
SHALEl= HSHAE 0|8t A=zdO0|Ct SE2({(HE 0l835H0 HA|

sic

Ol Al) a={1:"hi",2:"hello”,3:"help"}

1-3 g4

| & Python 3.6.0 Shell - ] X
File Edit Shell erug Options ﬂmdcw ﬂslp . i

Python 3.6.0 [Anaconda 4.3.0 (64-bit)| (default, Dec 23 2018,
11:57:41) [MSC v.1900 64 bit (AMD64)] on win32

Type "copyright", "credits" or "license()" for more informatio
n.

>>>x:5
>>> print{(x)
5

>>> y= 1,23
>»> printiy)
1.23

b
B, .15
33> X Ak Y

7.239908964061694
>>> type(xxy)
<class 'float'>
25> |

Ln: 15 Col: 4

1™ 19 vl g ARG o

DE Z2IY QA0js HAES A8 4 ULk WAk S (Yool

AN S0 At 4 Ut
THO| W2 SEQI0{0|Ct SX QIO B0l XHRHO| Ao HItLt Y2
Aolck M2 THOHE WS A8 U



1-4 ZHE if
A2 CHE 2102t Of2 HI% tCF IO & CLE XtHFS| =Y Feks
AAC D2 1 HEIL AR A0| BiCh
oAl a=3
if a>1:

print(“a is greater than 1)

A1} a is greater than 1

[ & Python 3.6.0 Shell = | *

File Edit Shell Debug Options  Window Help

Python 3.6.0 [Anaconda 4.3.0 (64-bit)| (default, Dec 23 2016
11:57:41) [MSC v.1900 64 bit (AMD64)] on win32

]

Type "copyright", "credits" or "license()" for more informat
ion.
>>> minam = |
b e s f minam:
print{("l am minam")

print("|! am not minam")

| am not minam
>>> |

Ln: 10 Col: 4
19 20 2UE] AME
1-5 HHE2Z for
CtZ2 forg 0|83 [1.23]2t2] {2 St E385t= AS E0F=
Of| O] Et.
Oo|A|) for a in [1,2,3]:
print(a)
21 1
2
3
Of7|M& [123] Ol2t= 2[AE 2o |45 oSt 25 ZEotr} Ofj
B s PAR 2[2EQf e MEots B2t &Lk

- 14 -



1-6 2o|eg{2| F7t
Of| M[) import sys
A-ES ot syspytl= LHLOA 2t0[E22[Lt -5 S8
1-7. ArEX} 8o &=
oMo M eh=E Holdte W2 defets
O OflMl= sumO|2t= &+E THE1 =H5t= O|AO|Ct

O A|) def sum(a,b):

A

-
s

UCE.

return a+b
print((sum(3,4))
A1) 7
1-8. 2~
oopM2 7|28 2 ANX|g =202 A =M SeHAF K|S}
AN oMoz 2E Atzdo| YF2o| SeA0|Ct mO|MUM= Sefa
gt 7|9 EE 0|83t FeHAE Folotth OtE22 Man SEAF 9
St AHE HESA A8t 252 E &L}
|8 man.py - C#UserswryuDesktop#(2017) 2 £ 3| I Hiwdeep-learning-from-scratch-masterchDT#man.py (3.6.0) - m} X
File Edit Format Run Options Window Help
# coding: utf-8
Man:
__init__(self, name):
self.name = name
print("man made")
intme(self):
print{"Hi, | am " + self.name + "1")
died(self)
print(self.name + "dead!")
m = Man( |dong" )
m.intme()
m.died()
Ln: 11 Col: 0

a9 21 E92= A

- 15 -



o ZRIUS MY ADHE CfSm 2ot

|.& Python 3.6.0 Shell = O X
File Edit Shell Debug Options Window Help

Python 3.6.0 |Anaconda 4.3.0 (64-bit)| (default, Dec 23 2016, 11:57:41) [MSC v.1
900 64 bit (AMDE4)] on win32
Type "copyright", "credits" or "license()" for more information.
>>>
RESTART: C:#Users#ryulDesktop®(2017) 228 3| WiHWdeep—Ilearning—from-scratch-mas
tertchO1#man. py
man made
Hi, | am gildong!
gildongdead!
Pl

Ln: 7 Caol: 7

1.9 numpy('dxto|)

M2 dS MOMS 0|8 Foied W= WE ALhS ROl oot ofmy
EI0|E ArEStH HBA LS EA & 5 Ut
|& Python 2.6.0 Shell E | X

File Edit Shell Debug Options Window Help

Python 3.6.0 |Anaconda 4.3.0 (64-bit)| (default, Dec 23 2016, 11:57:41) [MSC v.f
900 64 bit (AMDE4)] on win32

Type "copyright", "credits" or "license()" for more information.
>3 f 1onumpy I rt =
>>> a = random.rand(3,3)

>»>> b = random.rand{3,3)

>>> a

array([[ 0.04162036, 0.66780388, 0.25547753],
0.79311093, 0(.75395108, 0.13940486],
0.79146358, 0.3943703 , 0.3471572 1))

>>»>> b

array([[ 0.80057485, 0.57943308, 0.50538484],
0.87006558, 0.42520832, 0.50628961],
0.60070471, 0.74945388, 0.86248577]])

>>> a + b

array([[ 0.84219521, 1.24723696, 1.06086237],
1.66317662, 1.17916041, 0.64469447
1.39216829, 1.14382418, 1.20964297]])

>3> a*b

array([[ 0.033382021, 0.386894766, 0.20575773],
0.69006853, 0,32058703, 0.07043983],
0.4754359 , 0.29556235, 0.29941815]])

Ln: 22 Cok: 4

9 ZEIYL WH BHE OIS0 33 WY £ NS MM & HHo|
Chorol S QIANTH BAYQINS ME D& Hof Frf

- 16 -




1.10 matplot

Hi2d 2g0Ms 2= 22|7|2t Xtz AA=te Off SKStC.

matplotlibs 2T 2 12{ZL Q& 2jo|22{2| o|Ct.

[ & *sin_cos_graph.py - C:#UserswryuDesktop#(2017) 2 £ 82| I Wwdeep-leamning-from-scratch-master¥ch01.. | el
File Edit Format Run Options Window Help

on numpy  Import x

nport matplotlib.pyplot as plt
% = np.arange(0, 8, 0.1) # OUIA BDLRl 0.1 2tH2S= MM
vyl = np.sin(x)
y2 = np.cos{x)
# J2= 12l ]|
plt.plot(x, y1, label="sin")
plt.plot(x, y2, linestyle = "-=", label="cos") # sin2 &H cosz= HFU
plt.xlabel ("x") # x= 0|
blt.ylabel ("y") # v= Q| =
plt.title('sin & cos')
plt.legend()
plt.show()

Ln: 12 Col: 0

a7 24 A1 FARRD 1 AlZbs)

- 17 -
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eOjMEid ZROH jUe s 2lsa AAHS A 4+ AT

1. Ubuntu 2|2

a3 25 Ubuntu 52 211

1.1 Ubuntu AL O|§

-

Ubuntus= 7§01 MHE T25317] It SYHMA O[Ch 2lsAs Chs
HEES 71X D Qe 1F 2efol Ubuntugt CentOSSS 20| AFS
otL}. CentOSELt UbuntugE AtE3t= Ol Unity A @2l QAE M O] ATt
5 27| Geo|c

Ubuntu9| 7H&2 7 L{Z2| CEOQ! O3 MEQATF A|Zon x|
Ubuntu®| 7§t =KX= UbuntuX§EFO|C}. Ubuntul| 8 4= o2 74
A=0| E& O|F0f ZH=1 U2 Ubuntu Z{THO| O|F M ARESH?| A

Ubuntus B0 CHSE =78, A, MU =7t SE X Ai 2ZES
o2, XS] 2 Y HZIOLL S4 X5 e & XS
HA3Eez Ste HIZESO0| LI Ubuntuol 7|2 X0l Hef, 5 H
MASl AtE =L O ”EX| B ElSAE AFESHAE BOOIM & 5=
X0, 7I2H22 MA S Tttt A0fE X|Jst ALK 52 AIel &

TE7t E25HK| ot

Ubuntugs AREARZE & 2 MAE 2X5tn AH8E = UA=E 4

—

- 19 -
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A

AZ[RACE O|SHE 7.109| B2, CDE E1 Als¢t O3, €& THATH A
AH HZ A8 = UA=F ZX[EL Dapper(6.06) HHEFE HAIEF

COOps Uriauiy?t €01 9101 BRSNS 0| 4228 CDF 25
SHe S9k UbuntuZ AIAHO| X% 4 9l 7|50| Uk 3t OE7HA|

Jdeje Fr=of w2t flAa3E 22| X7 A|S0| 2X| Ee d97F B2 W

=0, HAE JHoM EXE = A= YHUEE CDE MZ HiESCH
M7 11048 E= |LUEZH 7|2 Ha3Ee=z EIfECL

CES OA3E CD AFNHUA HE Aldig [l 'Ubuntu NEsH?|' | &

2to|2 CD HEi2 AFEEY == UL (6.06 O] HEOM= X[t 2f

0|2 CD7t Z2|%|0f ARILt) 2t0|2 CDE SoiM HREHS| StEL|AAE

HAEE|X| &1, CDE Eoff 28310 Ubuntug O & Oo|&% = ULL.

£ 8¢ ¥ EeteFO|Lt 20| metk|= 0f2{7}X|

ACH, HIOIHE MEEX| L) O] EjoA EX|

LS T

|'u0|-

oto|2E SHotH et 2X|g == ULk USB S2{A| E2t0[E2E O|&
5t0] 2l0[EUSBE THE #E QYoM 210/E2CDet SYsHH USBRS 2

20| 2USB &g Al 20| Wt ArE HIOIHS

o P
£0
|0
=

ok A AF 2] HYH0|A sudo =S AFESICHE FHO| RUTE sudo=
AFEALZE RHLlel A2 5 O 8o A" 22| ots 2o s Tidd
= A=F QASSHC} mEtA 22| XS ot7| 218l root ALEAS| =&
= ZHSX| ot &2, O] ALEARZE 2E|E fI3l root =& SR
CEM YE + A= HAHL EAEXNE o & ATt Ubuntud M=
12| sudo QAS0| A=E|H 7|=ZH2=2 55 ¢ CHA| QASOHA| ik

A28 22| E ASE - QUACE =k HiotE X B2AE AEY +
o
=

=
U=, Ol A= Sl ALEAL

S Cato|HE WASH AH Mxshe 1Y
7E Te g0, HES T H £k 2oz FAS 4EY 4+ Ut 710
O|SHEE AHEOR HSHE FHA| SalO|HE HMs) HEsjEDt 1
JtE Satolue] AL MK 7|50| HIEAKOR REY TH5H0| A
20| ALRIO|H SEto|ME X |6E+ Z0IX|E 2ot

Ubuntus 7|2 A|AEI =3 8 o ofL|2} LibreOffice( B{FQ| Q=
RuAE LK), ZiO|ojZFA %‘EEP—?—H, GIMP (10.042HE 7|222&=
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O &KX, 34 MEAEM CHREE Jts) 8 HEY|, |22 M0 Y/LH
HAY)), SHA(MHAKN), Gwibber(OO|A 252 Zt2)) 84 7222
NSl gofels et =20 7|5t =M= =0, RUZE X&) 23
7|k WiEX| UL 704 HERE= HEAO| A= b B0 CHSH
AERI7L S2lotH A3z AX[3 F= 7|50 FIHE UL

7| = UbuntuE ALE917| {I8HA Window OSL|OICH7F UbuntuE
AX|3H0] LinuxE Ar8& A0|7| MZ0f HX VMWareE HX|SHC}

12 VMWare %]

http://www.VMWare.com/kr.html

o UpEs 219> wg ARUE A% CE2)ceso (TGN

aa L

=5
H o) FEIK| 8
AL,

2 gop=7|
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9 27 VMWare W& w7

MH Ct2RE, CatolH 3t

vmware Try Vmware
2 BEEAEENUERE
s

GIO|H MIE 8! 32t =2t XF

HASE THySH U Dur HFE

o o

Helg HASE

19 28 VMWare W& w7 2

VMWare workstation Player(2=&)E

Window-& o} Linux20| LI =0 7| = WindowE 7|HIC 2 AE

AT

VMware vCenter Converter (52 &)
vSphere Hypervisor (64H| E 5t=9)0{8)

See All
©

VMware Workstation Player (£&)

=

MEISHH  Ofay  AREAb ZO]

o

SH 24 20 w7tAl 20| 9= window6b4bitS MEHSICE

L 71—

Download VMware Workstation Player

Major Versi Minor Versi

Product Downloads o, &Tools Open
VMware Workstation 12.5.2 Player for
Windows 64-bit Operating Systems.

(exe | 74.68 MB)

 Show Detalls

VMwarce Workstation 12.5.2 Player for Linux
64-bit.

(bundic | 13116 MB)

4 Show Detalls

% 29 VMWare WA A€

LML M4

Need help downloading?

About This Product

DESCRIPTION
ware Worleatation 12.5.2 Player

Release Noles

NoTES

i
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ﬁ VMware Workstation 12 Player Setup == s

Welcome to the VMware Workstation 12 Player
Setup Wizard

The Setup Wizard will upgrade VMware Workstation 12
Player on your computer. Click Next to continue or Cancel to
exit the Setup Wizard.

Copyright 1998-2016 VMware, Inc. All rights reserved. This
product is protected by U.S. and international copyright and
intellectual property laws. YMware products are covered by
one or more patents listed at:

http: ffwww . vmware.com/go fpatents

concs

18 30 VMWare A% 744

VMWare2 SHiZ | MX|3101 ofef AMIHZ OIE|HO|AT} LiLLt

':.E{ VMuware Player (Non-commercial use anly) =, O *
Player ~ | v s

Welcome to VMware Player
E"FLH Ubuntu 64-bit

Create a New Virtual Machine

Create a new virtual machine, which will then be
added to the top of your library.

Open a Virtual Machine

Open an existing virtual machine, which will then
be added to the top of your library.

g Upgrade to VMware Workstation

Get advanced features such as snapshots,
developer tool integration, and more.

@ Help
R # View VMware Player's help contents.

== This product is not licensed and is authorized for
=4 non-commercial use only. For commercial use,
purchase a license. Buy now.

9 31 VMWare A2 98

Ol 7|7HA| L@ 1A= d&et Aot ThE

—

i
X
u
]
o
rot
o
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1.3 Ubuntu 2|5A9| AX|
https://www.ubuntu.com/ &30 £0{7}™H Ubuntu SI{0|X|0] T2

2 QUCH H&otE = M Q| downloadE MEHSHCE.

U Communy Aski Developer Desgn Hardware Insghts Juu MAAS Partners Shop  More

ubuntu“ Cloud  Server Deskiop Core  loT  Mobile  Support  Download

Managed live kernel
patching without reboots

Canonical Livepatch Service For Ubuntu 16.04 LTS reduces
owr maintaining compliance and security.

Oepsdmne]

1% 32 Ubuntu 2% 2 &3 0] %]

Ubunty Community Ask Developer Design Hardware Insights Juju MAAS Painers Shop  More

ubuUNEU® coud  Sever Desktop  Core  foT  Mobile  Support

Downlo Overview  Cloud seme UbuntuKylin ~ Alternative downloads  Ubuntu flavours

Download Ubuntu Desktop

Ubuntu 16.04.2 LTS

Download the latest LTS version of Ubuntu, for desktop PCs and laptops. LTS stands
for long-term support - which means five years of free security and maintenance
updates, guaranteed.

Ubuntu 16.04 LTS release notes &

Recommended system requirements

© 2 Gz dual core processor or better

M > CRaurem mamany

1% 33 Ubuntu 352 2=

VMWareOi| M M2 7h0AlES BHE0 OREE 22 IsomYdg A
S{ =Lt
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T3 VMware Player (Mon-commercial use only) i (=] X

Player = | > j=8

Welcome to VMware Player
@ Ubuntu 84-bit

_ Create a New Virtual Machine

= 4l machine; vhich wi _i{ be
added to the top of Yuui .-

Open a Virtual Machine

Open an existing virtual machine, which will then
be added to the top of your library.

g Upgrade to VMware Workstation

Get advanced features such as snapshots,
developer tool integration, and more.

@
= View VMware Player's help contents.

This product is not licensed and is authorized for
non-commercial use only. For commercial use,
purchase a license. Buy novi.

’LE;

13 34 VMWareo] Ubuntu 252~ A%

HX 1CHA 2 VMWare QIELO|A =0 Create a New Virtual
Machine H}Z AEHSICT

& vMware Player (Nan-commercial use on —= ]
Player ~ | = =
Welcome to VMware Player
(] uuntu b New Virtual Machine Wizard b
Welcome to the New Virtual Machine Wizard ne
A virtual machine is like a physical computer; it needs an operating ten be
system. How will you install the guest operating system?
Tnstall from:
Installer disc:
N drives available fi then
(@) nstaller disc image file (is0): fation ¥

[CoUsersheswonesttopWEo R WERRE WY [| | arawse.. | i
&) Ubuntu 64-bit 14.04.2 detected.
This operating system will use Easy Install. (What's this?}

() Twill install the operating system later.
The virtual machine will be created with a blank hard disk.

veln = Concel

This product is not licensed and is authorized for
i ercial use only. For commercial use,
purchase a license. Buy now.

19 35 VMWareE o] &3t 2522 X 2

|ru

MERSIE Ofgf AFZI

M 1f 22 QI O|AT} Lt =0 BrowseE MEHSIY
Ch2EFE2 Ubuntu isomt

U2 Meoln Nextg 23ict
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& Browse for 150 Image

& 0 > WPC > HE BB > 501 > AT V|0 | EHme

srtes wanr  olp = o 24 27|

'|]0

@& OneDrive @l ubuntu-14.04.2-desktop-amd64 2015-03-08 2% 1., C|A3 00X T  1,019,904KB

=Y pC
s CHREC

Bs3d

EH Ol SNy |ubuntu—‘\4D42—desktop-amd64 V| é“CD—RO'M images (*.iso)

g0 | | 2

19 36 VMWareS o] 83 g

Hr

2 A3 3
FI0 AFEIDF Z0] UbuntuO AHEE OFO|L|Qt THAQES 7| otrt.

B8 VMware Player (Mon-commercial use only) = =]

Player = | - Ay

FISS \Veicome to VMware Player
@ Ubuntu 64-bit

New Virtual Machine Wizard X la B
| Machine
Name the Virtual Machine .
What name would you like to use for this virtual machine? vw WY BIED.08
Virtual machine name:
|ubuntuhnu:d ‘ hine
ne, which will then
Location: frary.
|C:WUsersWheewonWDocumentsWV\r‘tua\ Machines#ubuntu Browse...
N\ B Workstation
& snapshots,
d more,
ntents.
< Back Next> ||  Cancel

=] This product is not licensed and is authorized for
= - non-commercial use only. For commercial use,
purchase a license. Buy nov.

1% 37 VMWareS o] 831 €

Hr
[>

47 4
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7|28t & NextE& Z2IStH ARl 20| Virtual Machine Namel}

Location®| Browse7} Q= QIEHLO|AZ} LI2=0 Name&2 A% 0|ES
2} d3ta Location?| BrowseE dE4SI0] My S7ts SFsHFH &Lt
MNew Virtual Machine Wizard X
Specify Disk Capacity
Hows large do you want this disk to be?
The virtual machine's hard disk is stored as one or more files on the host
computer's physical disk. These file(s) start small and become larger as
you add applications, files, and data to your virtual machine.
Maximum disk size 2p.0 =
Recommended size for Ubuntu 64-bit: 20 GB
() Store virtual disk as a single file
(@) Split virtual disk into multiple files
Splitting the disk makes it easier to move the virtual machine to another
computer but may reduce performance with very large disks.
Hel_p < Back Cancel
9 38 7Hd wAle] Abg &% A
CtE 3tHO| M= Virtual MachineQ| 22F2 M™ESH 4= Q= QIEHH|0| AT}

LI2C S Hilgld MEZ2 fdiA= 20GBE =M S26tL| 20GBE 47
siCh,

HAYs|F10 NextE SEIS|FTH ofeff AR 22 QIHHO|AT} LI =0
Customize HardwareE ZElsl| =L}

O™ 7h Aol Al

4¥2 ¥ 4 At "ol uect

—|II
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@ VMware Player (Non-commercia

Player ~ | x i

&) Home

Welcome to VMware Player

=
Ubuntu 4-bit
New Virtual Machine Wizard X
achine
Easy Install Information
This is used to install Ubuntu 64-bit. gl shenhe
Personalize Linux
Full nama; ‘name ‘ B
pich will then
User name: ‘name
Password: ‘uu ‘
Confirm: ‘ seeel prkstation
ishots,
— T 1
Help (Esimnoe] [henc ], [T iGencel
== This product is not licensed and is authorized for
= non-commercial use only. For commercial use,
purchase a license. Buy now.

a9 39 7wl

Mew Virtual Machine Wizard

A% 7

Ready to Create Virtual Machine

Click Finish to create the virtual machine and start installing Ubuntu
64-bit and then VMware Toals.

The virtual machine will be created with the following settings:

Name:

Location:

Version:

Operating Systermn:

Hard Disk:
Memaory:
Network Adapter:

Other Devices:

ubuntu linux

C:¥Users'Wheewon WhocumentsWVirtual MachinesW...
Workstation 11.0

Ubuntu 64-bit

20 GB, Split

1024 MB

MAT

CO/DVD, USB Controller, Printer, Sound Card

i Customize Hardware...

Power on this virtual machine after creation

2% 40 M4 v

| <Back | | Finish | Cancel

Aol Fw AR 44
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Ol = 1k A L SICIS M3 ==
AP0 Rl= QIR H[O| A0 Memory= Rame| &S 2733 F= A
Hardware b
Device Summary Memary
" Memory 1GB Specify the amount of memory allocated to this virtual
1 Processors 1 machine. The memory size must be a multiple of 4 MB.

JNews CD/DVD (... Using file C:#Users¥heewantD... =
emory for this virtual machine: ]
'l Network Adapter NAT Mesmary, for:thiss vichual b 0962 mB

USB Controller Present

& Sound Card Auto detect 64 GB
il Printer Present 35 GB
3 pisplay Auto detect 16 GB
- = Maximum recommended memory
<
P (Memory swapping may
occur beyond this size.)
2 GB
6336 MB
1Ge <
512 MB <
E Recommended memory
256 MB
1024 MB
128 MB
ki g L) Guest OS recommended minimum
32 MB 512 MB
16 MB
a8 MB
4 MB

i The virtual machine will use up to 768 MB of this memory
for graphics memory. You can change this amount in the
Display settings page.

1H 41 7wl mRe A2

Ram2 HFHO| M2t M| Hotx= A0l F2H RamO| &
A

(L. A
CtH 8GBO| & EOtF= A0| T SEoHA| RCHH 2X|& M2 ghs

LS
XFOI= |.
e =S
Hardware =
Device Summary I
- Memory 4GB Number of pracessor cores: |1 ~
[ Processors 1
“JNew CD/DVD (... Using file C:¥¥Users¥theewontvo... Virtualization engine
FE Network Adapter NAT
UEH ContrEller P Preferred mode: | Automatic ~
) Sound card Auto detect [ pisable acceleration for binary translation
d=hiPrinter Frenant [ virtualize Intel VI-¢/EFT or AMD-V/RVI
i Display Auto detect

[]wvirtualize CPU performance counters

D add...

9 42 ZEAA AA
Ct=2 Processe| 7f+& X|Ho] == Ol O EH AFEXL &

A X85 =Ct

E10f



Hardware

Device Summary 3D graphics
 Memory 4GB Acce}erate 3D graphics
I Processors 1
“JNew CD/DVD (... Using file C:¥¥UserstheewonD... Monitors
ENetwork Adapter  NAT @ Use host setting for monitors
USB Controller Present O Specify monitar settings:
@) Sound card Auto detect P %
.EsPnnter Present Number of monitors:
S pisplay Auto detect 1

Maximum resolution of any one manitar:

2560 x 1600

Graphics memary

Maximum amount of guest memory that can be used for
graphics memory:

768 MB (recommended) L

) add... Remave

a9 43 M8 RS S TR 44

1 ChE2 E2e0 me2t FHFEKE dds|F=H =L
Add Hardware Wizard >

Hardware Type
What type of hardware do you want to install?

Hardware types: Explanation

- CD/DVD Drive Add a serial port.
|= Floppy Drive
Network Adapter

&3 UsE Controller
@'-'Snund Card

5 Farallel Port

| Serial Port
@Prir‘rter

Generic SCSI Device

< Back Cancel

29 44 AP B AA
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Add Hardware Wizard X
serial Port Type
What media should this serial port access?
Serial port

(®) Use physical serial port on the host
() output to file
() Output to named pipe

< Back Cancel

IH 45 A A AA 2

o7IMe Al2|Y ZEE MAS|EX}; SerialportE F=II2 MAs|FT1
close, finish& =2{FH AMX|= ZSERE=CL

MNew Virtual Machine Wizard *

Ready to Create Virtual Machine

Click Finish to create the virtual machine and start installing Ubuntu
64-bit and then VMware Toals.

The virtual machine will be created with the following settings:

Name: ubuntu linux
Location: C: W lsers¥heewon ¥t Documents¥Virtual MachinesW...
Version: Workstation 11.0

Operating System: Ubuntu 64-bit

Hard Disk: 20 GB, Split

Memary: 4096 MB

Metwork Adapter: NAT

Other Devices: CD/DVD, USB Controller, Printer, Serial Port, Sound Card

E Customize Hardware... 1

Power on this virtual machine after creation

< Back Finish Cancel

a9 46 s} 44 FE
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S VMware Player (Non-commercial use only)

Playesr ~ | b ~ =t

Heme

@ Ubuntu Power On
Settings...

Remove from the Library
Delete from Disk

Ubuntu 64-bit (2)

State: Powered Off
©0S:  Ubuntu 64-bit
Version: Workstation 11.0 virtual machine
RAM: 1GB

P Play virtual machine

Hjﬁf Edit virtual machine settings

™ 47 7P e AlA

Virtual Machine€ AtK|8t= g2 2= Z2I5t S Delete From DiskE

SYelzD ECh 4K 3 X QAEHO|AL Of2fet 22 RIS 2 4 ULk

Player ~ | Il = o I % S
7 B 0 = D)

heewon

Guest Session

ubuntu® 14.04 LTS

19 48 VMWareES &3k 27191
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1. Linux7|Zx H&HEHO

J2EQl B 5A0| ALRS Y8l HIEA| YopEOfoF &

i
N
rte
(ol
o
=)
rir

Ct=at 2ot

oty 2|AE HE7|(dir)
F.og RS LHEWE 7|28 TEE 20 HA|
(ClyEa|s v/, dgne » M2gl 23 @7} LIEL).
| IOl 2ot &M HEE LIEFELCE

Is adotitQ(access S)2 ETst D= LY HA|
t ItO] MEE A[ZHEE HA|
CEAQ| diywEHEHut &2 O] ohE0| of2{71e] BEE HA|
REAO| dir/s H&Em}b 20| MELC|HMER| LJ2IHX|.
(o)
#ls-al
#ls-aC
#ls-R
CIE2S B
# cd cqgi-bin : I8 C|HEZ|Ql cgi-bine 2 =0{Z.

J #cd ..o MQ CIHEZZ Ol

C

#cd = cd ~ - O] ZOJMEX| X}7| SC|UEZ|Z HIZ O
#cd/webker : I XAZOl ClAEZ| O FRILE A C|
E2[7t ot oHE C|EEd|(webken2 O|Sot2{® /2 A%

SiA ZZ20|E= Y™ &Lt
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I = Ak(copy)

# cp index.html index.old : index.html IL}2S index.old £t

cp O|ECZE EAL
# cp/home/test/** . : testC|HEZ|LHO| ZE mUS HIY
CIHMEL|2 AL
ot O0|S(reName) / 2| X|(move)H A
mv # mv index.htm index.html : index.htm L}2-S index.html 2
JERCE:
$ mv file ./main/new file : T}o| QX|HA
Cl2Ea) A4y
mkdir
# mkdir download : download C|HEZ| MM
It ALK
# rm test.html : testhtml| It AbK|
rm
# rmor<CIAE]> : ClAER| MHES AR
#rmeiar c a2 ANSHE RE LU LYU0| AHE HelX
S}OISBA AH|
ClAE2| AFH|
rmdir

# rmdir cgi-bin : cgi-bin C|HE2] ALK
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ot permission B4

2SA0ME 2 AT ClHE|of ABHSS Hol.

o) -rwxr-xr-x  guestbookt.html
rwx XS 37 EX} = AFRX} XFAIQ| AFR ASH
r-x :JCFS 370 2XF = 5 AFEXIo| AFE At

— —

=2
o
r-x :OFX|8}F 374 Xt = ®H AFEXS| At Eot

- 35 -

9|7 (read)-------- o 97| Mgk
chmod | A 7|(write)---------- ohy M7| Aot

2 A (execution)---------- o Al Mot
O AeHE 28
Yo g
chmod[#HZZE] [T+Y]
# chmod 666 guestbook.html : testhtml It-Z KHI0f| AT
rwx #ets F
# chmod 766 guestbookhtml : XjAl2 ZE Astg 12
ALEXtet HHAEAO A= S7|et 7] HotE F
ool LES ofHo| =oAL s UEs P(ELe

cat | TYPEQSZ)
# cat fileName
Mz2 ogs s YWY

Vi, # vi newfile : vi HE7| AMEjE S0

touch, i _

cat | # touchnewfile :HI I}t AA =
# cat>newfile : ViHZE7| MEjZ2 S0{Z, A EEZ Ctrl+D2
HER] L}

371 g5 WHo
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S YA (UNIX)

= =l

REER

AH&AE

-8 E‘r%

1970, A =

AgA el

_1)4 _IL Ol

RERSRE
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w7 A9
ERE ol A
01/1/\ }\]/\Eﬂo AT&TE Hl| =
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- M2Al & HOIH M& AO|EQN ME Z2l HojH oA Hs
= o8 7t BEE MSA| 21s5dn FEAZ(xIsx)E g 2ot
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& C | @ datasecul.goke/openinf/fileview.jspPinfld=0A-12061 * M
TS = ’

URLEARH|

male  SARsER  zseny ness

62 | 2014.12.19 | 2014.12.1% Down

e || zszeEss || swm= || ss=0

2gz02 ¥ f 8 N @ ¥

- 2ENEOE RuTHS

O si& 2bd
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O &0 FE

import csv

input_file_Name = "hsData.txt"

line_count = 0

with open(input_file_Name, "r", encoding="utf-8-sig") as input_file:

csvReader = csv.DictReader(input_file)
for line in csvReader:

if line[AX2'T == "EAH"

print(line[' 2 X471, line['Stu H')
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1. Decision Tree

A 2 2d08|F S0 MY HS2Z Decision TreeE SHS| EX}.
AN At o2 g FOo|lAM wekaQt THOJML 2 5t7|=2 St o{7[M=
O|25 &mE7|z oot

decision treeE Z 587 QshiA LM Lofof g 7 HL entropyO|LCt.

= —
<4 O|0jX|2 OtEXL. entropy’t &2 822t X2 20|

rl

9 52 JERN S v

21Z0| entropy?t &2 Z% 22F0| entropy’t W2 Z<0|Ch
S 10HE Data’} XMEsiCHe =olch gojE
entropy7} WCHe 2 Data’} ZHEHSICHE ZHO|Ct.

entropy?t =Ct= &
2IZ0| entropy?t &2 messy Datall= 12 E 37tX|Q| =Xt7t 21
ol =)
ol =3

QULC} HHHO| EZO| entropyZt &2 neat Data0f|= 1Et

entropy= O Fol=Xl SHE Soll LOrEAL of2fef Aup ZLf.
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9} neat Data®| entropyE T2 Oofzfet ZCt.

Entropy{meszy)

_- d 1 3 a 1 o 1
-ﬂ]*]g:l:_'_ﬁ]”g:_ﬁ_!'ﬁ]“g“l:

LATT4062823523452

Entropy(neat)

9| 40| ZTHE Chx O|NBA| BY 4 Tk AERT| A2 ZAits 0}
1Ab0| O] ZtS ZHEICE T2iL} Ao Zate 1 0|40 Zto|ct YktH oz
possible valueZt 2701 AL & AEZL| HAI0| or2fel Z0| simplifyk|=
d420|= 01t 1 AtO|O|Ct A 2{Lt possible valueZt 37| O|& Y AL0=

entropyZ} 1 O] & =+ ULt
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Entropy(p) = plog £ + (1 — p) log 1=

210l messy Datal} neat Datal| entropydi= E D, messy Data
1.57740628285234527t =ICt. O| Datag 7HEHSHA| LH+0Of entropyE %3

gs TlsHE o=t ZC

=
[
=
[

Messy data Splitted data
1 1
i 1
1 1
i 1
2 2
2 2
2 2
2 2
2 2
3 3
3 3
3 3
3 3
3 3
12 ZIYE D59 AEZLD = THS| 0
22 RIfR Og9e AEZLE TAHG| 0
32 BT Og9 AE=ZLE HAHS| 0 O|CL

1, 2, 32 ZtZt 4/14, 5/14, 5/14H| 22 EINF 2 L7t

WeightedAverageof Entropy = o5 x 0+ & x 04+ & x0=10

M| entropy2| Weighted Average= 6}™H 00| &ZIC}

AIMO 2 1.57740628285234522= entropyZt O{f 7|Z=0f [}a} 1,
2, 392 LI+ entropy(Weighted Average entropy)?t 022 EHO{RICt
840 Qs "of 1 7|E0| Tjatd 2|7t DataZ LHEE It HEE
ol HASLEt ojsfy =+ RUACE O|AHE RE[7F TEEO=

- O
Information GainO|2}11 SHC
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InformationGain = Entropyof Parent — Entropyo fChild

= 1.5774062828523452 -0 =0

nominal valueg0|| CHSHAl= {2t Z0| entropyE THA] Information

Gaing & £= ULt Numeric Data(x=X|d AtZ)=0 LM =

WYo 2 O Z0| 7 = AUACL

X2 r| class || entropy for x2 Information gain
65 cl 0.8925768472 0.0477091114
70 cl 0.9253298887 0.0149560699
70 cl 0.9253293387 0.0149560699
70 c2 0.9253208887 0.0149560699
[ cl 0.8949517866 0.045334172
78 cl 0.8500096093 0.09027653494
8O cl 0.8380423951 01022435636
80 cl 0.8380423951 0.1022435636
80 c2 0.8380423951 0.1022435636
85 c2 0.9152077852 0.0250781735
a0 cl 0.9299678578 0.0103181009
80 c2 0.9299678578 0.0103181009
95 cl 0.9402859587 0
95 c2 0.9402859587 0
total entropy
0.8940285959
entropy for x2& ¢t &#2 of2jet ZCh O =9
Y O x2<=6591 HPo| EW x2>659 HO

entropyE 5l ZO|LC}.

cl c2
==65 u1 1
=65 8/13 5/13

Weight Averageof Entropy

= q7(1log { +0log ¢) + Hfﬁlug—% + & log &)

e
I3

TrAbet

20l x22L0] 65

Tl A

2 x2™H|0f CHSH entropy= 0.94028595870| 22 O Zf0|A 2t x20|

CHSt entropyE Hf™ Ofzfet 22 Z1t7t LE2Ct
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x2 *| class entropy for x2 Information gain

65 cl 0.8925768472 0.0477091114
70 cl 0.9253298387 0.0149560699
L] cl 0.9253298387 0.0149560699
70 c2 0.9253298887 0.0149560699
75 cl 0.894951 7366 0.045334172
78 cl 0.8500096093 0.09027653494
8O el 0.8380423951 0.1022435636
a0 cl 0.8380423951 0.1022435636
80 c2 0.8380423951 0.1022435636
85 c2 0.9152077852 0.0250781735
80 cl 0.9299678578 0.0103181009
80 c2 0.9299678578 0.0103181009
95 cl 0.9402859587 0

95 c2 0.9402859587 0

total entropy

0.940285959

X27} 80Y A

Zt0| Decision Tree

DataZ O| &%} = X}

7}& Information GainO| =C}. O] {2|2 0|28 Ch21f

= o= A o
= s = AUCL

F4 O{4l2{d Decision Tree 220IM 7HE BO| A8 E[= weather

outlook windy temperature numesic |[humidity numeric |play
rainy TRUE 65 70no
rainy TRUE 71 91 |no
SUNNY FALSE 85 B5|no
SUnmy TRUE B0 S0|no
sunny FALSE 72 95|no
overcast FALSE B3 B6|yes
OvETCast TRUE 54 G5|ves
overcast TRUE 72 a0|ves
overcast FALSE B1 75|ves
|rainy FALSE 70 S6|ves
rainy FALSE 68 8l|ves
rainy FALSE 75 B0[ves
sunny FALSE 69 T0lyes
SUNDY TRUE 75 T0ves
O|AE 7IX| RE[= Ot2fet 22 TreeE THSc{il SO
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Weka Classifier Tree Visualizer: 11:50:42 - trees. J48 (weat!
Tree View

-

= sunmy = overcast = raimy

e e

== 75 =75 = TRUE = FALSE

L T el
wsizo| e e yesta)

a9 53 G A=

il

g% oA Ee

“ [e]

Weight Averageof Entropy(Outlook)

B ﬁ x Entropy(1) + # x Entropy{g] o Eﬂ.h‘ﬂpy[%]

15
= 0.4807
Weight Averageo f Entropy( Humidity)
=$ x Entrﬂpy(g} + 13 X Entropy(:)
= (.6184
MimimumEntropy(Temperature) = 0.6186871251

Minimum Entropy Humidity) = 0.5808867233

M 20 2™ Outlook@ Z Data”} Lt=ICt O| Of Information Gaing

TSt 2l Z40| OutlookO| %[ &2| root7t B2 & = ULCL
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X2 f2|= Outlook, Temperature, Humidity, Windy | 7H2| Attribute2
ZFX|L ALt O] A =2l Information Gaing ToiA 7t &2 UES Tot=
Z40|C}. 0|8 = HIZ Information GainO| =& Zto =2 ZJ|of DataZ} 7}
& less messys|x|7| 20|Ct It 20| 3} Eck.

(Bt Entropy(p) = p*log(1/p) + (1-p)*log(1/(1-p)))

2 2{°] Minimum Entropy (Tempuerature)lt Minimum Entropy
(Humidity)= Of2iet Z0| F3ULCt.

Temerature Entropy humidity Entropy

64 0.6186871251 65| 0.6186871251
65 0.6446045986 70| 0.6413898035
68 0.6514172870 75| 0.6203333076
69 0.6413893035 80| 0.5465122115
70 0.6203333076 85| 0.6183974457
71 0.6508279225 86| 0.5808867233
72 0.6508279225 90( 0.5967872362
75 0.6343736959 91| 0.6446045986
80 0.6514172870 95| 0.6186871251
B1 0.6446045986 96| 0.6517565612
B3 0.5731530719

85 0.6517565612

Outlook, Humidity, Temperature, Windy2| EntropyZ JcffA{ Parent
EntropyOi| A tfA] Z7H& 2 Attributeg EfSiCH

Outlook Temperature |Humidity Windy
0.4807 D.61868 0.5808 0.6184
Parent Entropy 0.6518 0.6518 0.6518 0.6518
Parent Entropy — Entropy(each) 0.1711 0.03312 0.071 0.0334

OutlookO| Z}&H AL} [}2tA DataZ OutlookS 2 ZZMS U 7}& DataZt
Certainsf| 2ICt= Z{o|LC}.

1 CHEof sfor &
£ 2+0| Information Gain S}
bR 4 97| W20 2 Zo2 mU T 20| EntropyS ChAl ToHE
S},

OutlookO| Overcast@l A20{|= 0|0] "Yes" gt 240f SICt entropy= 0¥
A0[1, SZ3| Certaingt gt0|7| W20 O O TreeE ZINK| R=Ct.

H.
OutlookO| Sunnyg! ZA20|= 752 ZIJ|EILC}

—

SHERO|TE Z42t9] LEOfT O CHelA &=
o

o
[
o
=

T BHCt Outlook overcast, sunny, rainy 4f=
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OutlookO| Rainyd A20|= WindyZ 7| TILC}.

drele 27| mjRof ARFsiC

OFX|9} Leaf NodeS= EM 2= 20| NoLt Yes§ A &L} O|X| TreeE
ZAX| UX| APt 7|E22E ool Ml 7HX| 7|EO| QUL

1. 2 E DataZ} Z2 ClassE 7|2 4%

2. B = DataQ| Attribute7} &S 4%

3. DataZt sfL} S0 QS AR

3 287t JLE Weather Datal| A0 = 37|7t &7 M2 229
Tree@t Z0| ZE3HH LH+0{X|=0| Data SetO] HX|H E2|= Z0| HA
2HE0| =L} fjLFSHH Decision Tree= 2|2 M| 7tA| Z=40| BT Mi77HK|
Treeg A& X2 A0|7] MEOICE O|FA sHM TUSOTI Trees HF
Training Datalf & StOof EHO{XA| Test Datalf|= & StX| LA =ICHL &
L5 XtMSHA 2HS 0T Tree2h= AO|CH 0|2t = Overfittingolﬂfl'
SICE Train SetOf] 5 Overfit(2PAEHSH0] Test Setlfl= £X| UCH= Z{O|C}
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2. Naive Bayes Classification

O|tH Z0ojA= Naive Bayes Classificationg AIH &Lt M Bayese=
Bayes RuleQ| BayesO|C}. Bayes Rule2 2|7} $=SHA|Zt0f| HIR= AL
2lE(Conditional Probability)?t #t&0| U= I2|0|Ct. &M Conditional
Probability0fl CH&IAM IR B EE AL 07| M= ATk LH EO|ES

ot 7&—?—% M =R &2 ot= A0l Conditional
ProbabilityO|C}. CtE ZTE “*6}5, 5 70 O|&Q| CaseOf CHSHO] O™
Case7} Foli¥ls W, LHHX|

outlook * [temperatur] * [humidity | = Jwindy - |play "
rainy cool normal TRUE no
rainy mild high TRUE no
SUNnY hot high FALSE no
SUNNY hot high TRUE no
sSUnny mild high FALSE no
overcast hot high FALSE yes
overcast cool normal TRUE yEs
overcast mild high TRUE yes
OVEercast hot normal FALSE VES
rainy mild high FALSE yEes
rainy cool normal FALSE yes
rainy mild normal FALSE yEes
SunnY cool normal FALSE yES
SUNNY mild normal TRUE yEes
2/2| DataOj|A| PlayZt yes¥ Mff, OutlookO| sunnyQ =& AHOFAU7}?

A
P(A|B) = 532

P(outlook = sunny|play = yes)

FPloutlook=sunnyNplay=yes)
P(play=yes)

2
9

|
Ehefiho
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W MM LHEE EICE 2M Play=yesol L7t & 9% U1, 1 F
Outlook=sunny®! Z2+= 27§L|7t, 2/97} EHO|C}. OFF #IC 2
conditional probabilityS O|&3}™ Oofziet 42 3AleZ

o 11—

O|X| Bayes Rule2 4'1H EX}. Bayes Rule2 Of2{et ZLC}.

P(A|B) = P(BIL:?JJBJ;’{JU

Q| A2 EOI5tH BY O, A7t Yoj{e =E2 P(BJA)Q P(A)RL PB)E +
ot & = QUCt= XOICE 2o M Datag EAt

Play7} 2|7} 0|2 dljof St= Class AttributeO|2t1 7HHSHX}L L2 =
20X P(Outlook=sunny|Play=yes)= <A & = JUJACt 2{H
P(Play=yes|Outlook=sunny)= O{fH o|0|E 7tX|& ZAQUXE LOtEHX|
Bayes RuleZ O|&23%tH Otzfet 20| #+& 4 ULk

P(B|A)P(A
P(A|B) = ZELEA)

P(play = yes|outlook = sunny)

P(outloock=sunny|play=yes) P(play=yes)
P(outlook=sunny)

0
_—iq—xﬁ — A = =
= X 4 D

w

=l
b
bJ

o

o

22|= ?2 M Datalf| A Outlook, Temperature, Humidity, Windy2}
2 Attributeg 7tX|12 QUCt E 5Lt nominal valueS0|2 2 Of2fjo| =&
o
=

=3
== A 7 = UL

P(Outlook=sunny|Play=yes)

P(Temperature=hot|Play=yes)
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P(Humidity=high|Play=yes)
P(Windy=true|Play=yes)

flel ¢UE FRUCHH orefel = 7 & ULk

P(Play=yes|Outlook=sunny)
P(Play=yes|Temperature=hot)
P(Play=yes|Humidity=high)
P(Play=yes|Windy=true)

ataZ} Ot2fet Z0| TR/ = [f, Class AttributeO| yes

D
2E1 no =ES FoI0 Hlust =, O E &2 O Fopt= Aoltt

fudkink i [Tl Wit

fill ru L i i) 1] yil il
ol | 4 | B | MW il i o) 8| 4 | TRE | M| W
R RE i B o | 8| WO RS W |
T S - SR & i)

Class Attribute=yes & [,

P(yes|sunny, hot, high, true)

__ P(sunny.hot. high,true|yes)P(yes)
o P(sunny.hot high . true)

[[&]

. {Ex; 2xd)

1 =X

s

Class Attribute=no & [,

p(Play=yes|sunny and hot and high and true) < p(Play=no|sunny and
hot and high and true) 2t= Z42 & %= QICk &M {9 Alo|A Lt

o|4T HS B & 9UCK

P(sunny, hot, high, true|no) = % X % X % X %
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¢l A2 =& 0|20 7|Hai EFH AREO| OfL|C
Outlook, Temperature, Humidity, Windy7} 22t =&l0
OF Zi= AZ) 99 ZL7t YTk J2{LE AR
O 2 Temperaturet =5 Humidity= &=Ct. J2iAM Naivezt
=2 AO[Et. OFX[T LIO|E H|O|=7} 2|2tZ o] ALt gtE Foli= X

2= %9 2 21E UW=E7|= et

[ S

rlo
A

(L]
>
|

rir
r_|_
r Q

045 |-
040
&35 |-
0350 -
025
020 =
0as |-
0.0 -

u—3a -2 nu—lo I [Teald peler W30

oladzto| 2~X|& X2 0|™ M Decision TreeQt 22 SHEfZ HF

ol
=
=25 0|8diM ZHES TCL SEE 42 ofgfet ZCt

Q
o
ot
2
o
=L
=
S
L
=,
™
=
<
=
=

p(x) = B

/o] At A2 ™ Numeric Datadj| CHSHM = =HES Folid &= 7t QUL

Al
ot} Z0| EM DataE F7tol| £ Xt
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OUTIOOK = igmperatur) ~ [humidity | = Jwindy = {temperatune numer] = |humidity numer| = Jplay -
miny conol mommitl TRUE 5 T0no
mainy il ld high TRUE 71 ifno
wnny hil high FALSE B5 AS|nn
sunny hixt high TRUE B0 Slnn
UTINY i ld ||IEI1 FALSE _'.':‘J G5no
v erTasl st high FALSE ﬁ]i BGjves
v eETCas coal warmal TRLUE 64| G5ves
overrasl il high TRLIE 72 S0|ves
v eErCas bt woemil FALSE Bl 7olves
rainy i L high FALSE 70 GhEyes
rainy conl normal FALSE 68 EDfyes
rainy mild normal FALSE 75 BO|yes
SNy cool normal FALSE 69 70fves
Sunny mild nommal TRUE 75 ]

Temperature=702 ZL0|= OfFA =EO0| AUel=X =2HQISH AL
Play=yes¥ ZAL0|= Temperature Numeric®| Average?} Standard
Deviation2  79.11111111, 10.215728610|22, ZAl0| HoH
0.02623701861937} L}2LCh Z2 &EHOo=Z  Play=nogd ALK0=
Temperature Numeric®| Average2t Standard Deviation2 86.2
9.7313925010|22, Z4l0 ZTOES™ 0.01025556911377} Lt2LC}.

Play=yesgl Z}&0| O A LI2LCt

o)
o

- 53 -



3. Artificial Neural Network(ANN)

72802 ANN2 Qlax} XA K2|5t0] 1 Data0j C{sH
Predicted ValueZ BHSO{LHL}. 01| %01, UHEHSEA XOR &8 51 4
ZES| 2 X} x10} x27F 10|H 1 Z+= 00|
L7, o] gt&2 M2l 0] outputE
Vs EAE 22X o2 ANNO| F= o 2 =
SH A 7“#% FHICE &, ANNO| ot&oHChe A2 2429 WeightE +
St= Z0|Ch ANNQ| 7|2 782 HYEEO|Ct HHYEES| 7|2 HEl=

.

049 Zheh

OI-

=

Linear
threshold
gate

w

Y
b o Yy
j\/—é\ ‘ :5 5 The Perceptron

— —

Mol ZHSX(EE)E &ot0 B= & 4= Hot & 280 ¢ g2H
on|7} Y HoE ZHEsHe ZolCh

of2 AZ0A x1, x2= 10|12 wl, w2= Zt2Zh x11t x20f CHst WeightO|
Ct (x1, x2)2t (wl, w2)Q| dot productZ2 #&I™H 010| L2Ct Artificial
Neural Network®j| A NeuralO| /2| 12 X Z0O|Ct. Neural Networke= X
AS0] o7 ERACH= AOILt 5, 22|29 XOR 0| & 7HX| 1 Y2 2 XHH,
XORE 0|&517| 28 of2{7H2| Neural NetworkE Bt=QUCH D HH ZICH

Neural Network= OfzZ{je} Z2 HEfE 7}ZICH
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Input Output

X1
wl
o1
e
X2
w2 ol = wix1 + w2x2
I 56 94 HAEES o] 8% AAT
o3
w14 3
15 >
" ¢ w46 ob )
w23 o4
X2 o B
w24 w56
w25
05
a9 57 tUF vs HAEES o83 AAY

?l2] 2=0|M NotationFEH F2|E SHEAL @M 242 oA Jj2=29
Weight2 wij2 EA|UCt 02|10 A2 18H 671X /JUCt Oz oA
LI = output oi2 HA|ZUCL X (o JZIoAM2tH L2|= x11f x29]
XORE 0O =5t7| 2o otzfet &= YE dioF ECth

07| Qs 20| otH H™eE|o|E2Xt. HtZ Input Layer, Hidden
Layer, Output LayerO|C}t. (AtA Qo] Al2 QUEHSIX| QUCt F3H Nt o}

= = —
Li7b =& S FloM 280

—
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03 = wl3x1T + w23x2
od = wldx1 + w24x2
05 = wl5x1 + w25x2

o6 = w3603 + w4604 + wbbo5

Input layer Hidden layer Qutput layer

—= w14
15 ; -
W w46 o6
w23 o4
¥ 3 Kot
w25 @

a9

wn

8 T AFAAWE AEH A%

0{7|M Hidden Layer= =X T2 ZZ=0{Zl 2{0|0{O|C}. Hidden
Layer®ii M= F& 0| ojLt=X & =+ QICh {7|M Hidden Layer=
St sfof 9X| 2a) Ymmo| FEoR Bo| ALREE YaldoMs
HE Z2(Deep) 0§z F2| hidden Layer?} JU=0, 7|0 AM2| DeepO|
Deep Learning®| DeepO|LC}.

M, wi3EE wS67HK| EX 7S JFK|D QIChD &HS [, x1af x2ak
Qo™ o6& & £ ALl 06E F517| {SHA S£2|= Dot ProductE
Input LayerOf|A{ Hidden Layer2 35S} Hidden LayerOfA| Output
Layer2 1H, & 4HZ =0, O] 2™ A Dot Producte| Zu}7t 00|L}
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12 gets| ZOX[X| =0t Z20t7F 0t 12 BOX[X| He® HYEES
O|g¢ct 21E ArESH| O{EL). O 2XIE siiA5H7| ?fof of2ff Jgat 20

Input Output
x1
w
z1 . o1
Activation p—>
Xe - o1 = f(z1)

Dot Product Z1t z1& Activation Function(&/d3} &)0 QIS
0| Activation Function2 O at~E5 EHSILIO| 2} ol12| ZrO| HiE
%= e, 7HE UM o 2 Sigmoid Function(sAte &t4)2 EHSICE

12 T T T T T T T
1/(1+exp(x)) —

1 I ——

06 -
0.4 -
02+ .
B
0 ————-r— -
_02 1 [] 1 1 1 1 1
5 4 2 0 2 4 8

a8 61 AR ol=(sigmoid) g 1=

- 57 -

=Activation Function

SIngId Function 2/0]| Step
Funct|onE PNE=2siin |—E'f.
Step sta EMAN 0|2

57%6&} step = OP;
0] Alctx™ AzZInIA °EH3._
olgolct, -

L)




Sigmoid Function2 11 £}0| 01t 1 AO|(Probability #+& I S&)2t=
S0l YU "0l Fh5B B4o|Lk

A= |_ [

z3 = wl3xT + w23x2
z4 = wldx1 + w24x2
z5 = w1bx1 + w25x2

03 = sigmoid(z3)
04 = sigmoid(z4)
05 = sigmoid(z5)

z6 = w3603 + w4604 + w5605
06 = sigmoid(z6)

gdet+E S5t dat= 01F 1A10|9| gt= 7HEICE ¢ Al et
AALSEO] Z1F7F 0.80| LIQCHH 1 Zre 10| & =&E0| 2740|2, 0.27}
LI O 242 09 =H§0| ACt= 2|0|o|Ct

OISEP #0| A= g = ANNOJA forwardingO|2tal SHEt. & F=0{ T
X9l gt 2 11 ANNZQ| %|ZF OutputE ZH=0{Lf= 1tHO|CH ANNS AlX|
Hgy EH QM GiAb AP B BB MHBICIH QYO LB ZWE
EE5HX|= XotCt WeightZt OfFH ZiO[LI0| &K HIOJHE HEIJS M
ZAit= Ot BO| HabfInh matM oy Hol ohg g E sl 7t E2
Weight Z+S A0tOF stCt 1 1PH2 ofelf Cost Function())S S350 FLStCt

J=235(y—9)’°

O7|M yr2 Ao |3t Predicted ValueO|Ct. & Predicted yoF &K
yo| A}O|& TS ME2 o = AAS Bte= Lt+0] FLt Hte =z LE+0
F& O|fR= CHZ oM HHS Back Propagation0i| Al 2|2| A& 0|25}
D=, O Mael 271 22 BOX|HM 1z o2f=|H ALo] ZHH
SIX|7| W=2o|Ct.
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MAYO| SHIZEA S26H7| 2I8fA|= Cost Functione| ZO|
Mg HEE St= WeightS ZOFOF SHCt 15h= IFE0|A FHef 182H
100077tX| StLH4 Weights A7E5HY L2 o] agts 7 sk ALt
0 HS A|ZH0| OFF 0| AREICH TEtq HHo| SEE WeightS T
Sh7| {8l 028 AFE%HC} Cost Functiong JE2 =11 dJ/dwE FlA
1 7f0| 00| £|&= Hiako 2 A& Weight2 Updatesl| =Ct. O|ZHH| X[a4t2

= IPHE8 Gradient Decent(ZAL stz )2t ShCt.
t
J cost will be
dJ/dw < 0 minimized at this point

"/ d)/dw = 0

% 62 Gradient Decent

OFX] A e of MESH SEXE S2F A balanceE Gt
2 QL0 AHZ7tX| 88 2t HES S %[HQ
= ANEH, 22| Weight(wl38E w5671X|)2| Weight2t=
=M

| Z2{A] Cost FunctionO| X|A3}E|= 1 #7t2 &= Z{0|C}

Ir
-
rim
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4. k-Nearest Neighbors

=
20| 7|=2| Hjo[E et HOEF At A ZE UL ZHetsiA 2SO0 T
12[F0[L). /T2l =5 FoliF ok ot7| ME0 kdt=s 2F=e =
O|E0| 20 UL

Y= U0 SOES EF Y€ 4t 7|E HO|HE1te| HE|E 54,
7t A7 71t = HOtll= YOI

Cts Do|M REE HI{EAL

e AEE 2 createDataSetO|2t =& E| AIA O|O|E RS
MAESIGCE AFE OB+ [1.0, 1.1], [1.0, 1.0], [0, 0], [0, 0.1]9| Zt& ZIX|&
H|O|E{O|H 2tz 'A''A"'B''B'Q| LabelS 7}%ICE

O|ZA oy ME ddot =0, Classify &f+=& 2=5t="0l, Classify
=& Y3 HOo[E7F AP COJE At H|WSI0] OffH Labels ZHX[A|
X& =eFlFs 7Is= oo

Classify et4=0 CH8{ =& O XtM|S| Am XL

S A HIOH set A7|& 72 20f, AP G|O|E setat Y3 gtat
o XtolE ettt o =01 AFE HIO|E7F [1.0, 1.1] O] U™ gt
[1.0, 1.0]0|2t™H, A} Zf2 [0, 0.1]0] &= ZO|C}t.

tile &t+& £ 0|] &= DataSetd} 5ot 37|9| array &
of AFEEIALH, fIt 22 ER0= 4x12o| HZ0| =TIt

OlFA Z=O0{T A1} H|O[E sete| XtO| gt totii(diffMat), 73|
Zl diffMatE 28|52 SHCt

2M& oF At AZEO| oS 44S HeCt (sqDiffMatsum(axis = 1)
A =0 Al 05K&S &5t AHe| 240] LIEfLEA ElC.

2Ol oglg =+ A=H 2=2 4 Y829 H2[E Fot= Aot

P = G - 50 + s = )

Ho
bad|
o
pla
o
>
o
>

o

me oo

mu

hel

<
(o]
—
n
Fry
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from numpy import *

import operator

def createDataSet():
group = array([[1.0, 1.1], [1.0, 1.0], [0, O], [0, 0.1]])
labels = ['A', 'A', 'B', 'B']

return group, labels

def Classify(inX, DataSet, labels, k):
DataSetSize = DataSet.shape[0]
diffMat = tile(inX, (DataSetSize, 1)) - DataSet
sgDiffMat = diffMat ** 2
sqDistances = sgDiffMat.sum(axis = 1)
distances = sqDistances ** 0.5
sortedDistIndicies = distances.argsort()

ClassCount = {}

for i in range(k):
votellabel = labels[sortedDistIndicies[i] ]
ClassCount[votellabel] = ClassCount.get(votellabel, 0) + 1
sortedClassCount = sorted(ClassCount.iteritems(), key=operator.itemgetter(1),
reverse=True)
return sortedClassCount[0][0]
if  Name == " main_"
group, labels = createDataSet()

print Classify([0, O], group, labels, 3)

¥ 5 kNN AZ3=

2 =AM Z Sorting= S|=Ct.
B BEE s8N 7t BO| L=

O[X ot AHa| 2ol cistol 2
Mg e AelRH o= H
LabelS ZOtOf SHLF.
10| SiEsts 220| for2nF 1 Oofgfjol TE EEO0|C}
O|ZA sHA Lt Label Z1t7F L= L0 Chsl 7t ZH7h2 LabelO| L.
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213 20| ofH Zio| SOZ=Xle =] & +7F QIXITF CHEf 7+ 7t
=
—_

=~
N2 Helo| A= Labeld} Hlzzot giol2ta

O| 40| 7h Theoh HEfS| k-NNY 22| FO0|Ct

St7| fIsiM= MEA A0l s EoE7[H0
10| G 2&X0|Ct

o A ¢S Fols Ao7l WE &4
M= J7F HOX|7| Ij-20|LCt.

7td & &4 440] (100000, 0.1), (40, 0.9) & LIEFHCI ZHEe AlOf
11} 0.99] Xto|7t OFR 2| AA LiEEt= 1000002t 40 AtO[of 7|X|= &
SOl @17t  A7| Of20f 0.1 09 XI0|l= 6 HZ|A =ICt

O|F T3t7| Qs HElE ot7| Hofl gtel et g2 EsHeR

O[ R0 X OF ShCt.

=2 RE ofefet €2 YAez O|F0] ZL

(value - min)/ (max - min)

07| M min, max= 2t £40] 7tX| 2 U= 2k LHOIM S| Z|agf, X[
= LIEHHLCE.

& =0 AME10] siPSt= &4 4r0l (1, 100, 0.1)0] 0 AREf204 S§ S
5t= =M 70| (5, 300, 0.5), AF2f30| (10, 200, 0.3)Y ZL, A 2R =M
Of CH3F min max= 1, 10, &= HHE =M0| CHSF min max= 100, 300, A
HR| =40 C{3t min max= 0.1, 0.57f &= ZO|LC}

>\I

o
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I. Weka AX|

1. Weka 2F?

'WEKA

The University
of Waikato

]

I3 63 Weka =1L

11 "9
"Weka” £ HIO|E &4 8l 0|5 ZRHES o) AlZ=t =+ 8 &2
A

=
20 ol 7ls & EA AM2E = A= GUI 0|t Weka= GNU
old

AHt ZF 2Io|MA of et FEE AFE7HSSICL
Java T2 A E tEHSHH AL He| Z= XA AFE

OoTT o

HSZ0A 2AED s AREA AEHHO[AZ QI3 AHESEY| &Lt

al¥

rIJItI

- 63 -




1993, 9t0] 7tE CietoA S AISRUCE 19974, 23 212|529
Tols Zeot0] Javag 0[85t0f WeakE 7§ ot RALY.

2. WEKA &X|

f—\ WF% Mashine Leaming Group at the Univarsity

Frojact Software Book Publications Paapla Relatad

Weka 3: Data Mining Software in Java

ning algorithms for data mining tasks. The algorithms directly to @

Zaalanid, the Weka is a flightiess bird with an inquisitive nature. The name is pronounced
ke this

ued under the GNU General Public License

We have put togelher several f
website for the courses for do

ses that

Veka. Check out the
e on Youtube.

Yes, it is possible to apply Weka 10 blg datal

Getting staried Furiner information pers
- Requirements = Citing Weka = Development
« Download - Datasets, - History
+ Documentation - Related Projects - Subversion
- FAQ » Miscellaneous Code = Contributors
* Getting Help = Other Literature

1% 64 weka AFO|E

SAAMOIEO F&SICE FA= CHEaF 2L

(http://www.cs.waikato.ac.nz/ml/weka/)

o Windows

Click here to download a self-extracting executable for 64-bit Windows that includes Oracle's 64-bit Java VM 1.8
(weka-3-8-1jre-x84.exe; 112.0 MB)

Click here to download a self-extracting executable for 64-bit Windows without a Java VM

ng executable for 32-bit Windows that includes Oracle's 32-bit Java VM 1.8

(weka: jre.ex

; 106.4 MB)

Click here to download a self-extracting executable for 32-bit Windows without a Java VM
(weka-3-8-1.exe; 50.6 MB)

These executables will install Weka in your Program Menu. Download the version without the Java VM if you
already have Java 1.7 (or later) on your system.

> Mac OS X

Click here to download a disk image for OS X that contains a Mac application including Oracle's Java 1.8 JVM
(weka-3-8-1-oracle-jvm.dmg; 123.8 MB)

o Other platforms (Linux, etc.)

Click here to download a zip archive containing Weka
(weka-3-8-1.zip; 50.9 MB)

First unzip the zip file. This will create a new directory called weka-3-8-1. To run Weka, change into that directory
and type

18 65 weka U2 E
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Lo Weka 3.8.1 Setup s

Welcome to the Weka 3.8.1 Setup
Wizard

This wizard will guide you through the installation of Weka
3.8.1.

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.

Next > Cancel

18 66 weka AR

S2elDl eIt 20| K| OHEAF $3O| Lt2Ct.
L Weka 3.8.1 Setup i

Choose Components
Choose which features of Weka 3.8. 1 you want to install.

Check the components you want to install and uncheck the components you don't want to
install. Click Next to continue.

Select the type of install: Full v

Or, select the optional [#] Assodiate Files Description
components you wish to (7] Install JRE

install: -

Space reguired: 166.7MB

<eos Conce

13 67 weka A A LA

HE HAE = ZoA= AS =I5t “Next >" SEE) HO
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(it Weka 3.8.1 Setup

Installing
Please wait while Weka 3.8. 1 is being installed.

Extract: ASEvaluation.html... 100%

Extract: LabeledItemSet.html... 100%:
Extract: Nominalltem.html... 100%
Extract: NumericItem.Comparison.html... 100%
Extract: Numericltem.html... 100%
Extract: SingleAssodiatorEnhancer.html... 100%
Extract: package-frame.htmi... 100%
Extract: package-summary.html... 100%
Extract: package-tree.htmi... 100%
Output folder: D:WWeka-3-8Wdoc WaekaWattributeSelection
Extract: ASEvaluation.html... 100%

< Back Next >
a3 68 weka A X
A
SO 7tA | O|ef Z0| HX[7F AlZEICEH
Java A|ZF
Javat 7@ BHE AAZel YR HIBUCL HZUA B340
M R2% SU2IE U NEEAVETA Jant ClEY HEZ HuZ O
= =
s K mayac] Y82 ol HEl SuLE YSUD 4 BE
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Bloji 4 Aoto] SIS X|F Javal HAIBIEY £ L2UAS
O oy =d vz #e | [TER0ET
2% 69 java A H]
A = = = A . —_
Weka dX|St= =& AHIE AX[St2tn HYEO
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I WekaZ 0|83t DAY ¥nalE Az

Decision

Tree

&3 Weka GUI Chooser e O >

Program Visualization Tools Help

Applications
r ¥
W E ! Explorer ]
The University
of Waikato [ Experimentar ]
[ KnowledgeFlow ]
Waikato Envircnment for Knowledge Anslysis
Version 3.8.1 [ Workbench ]
(cj 1998 - 2016
The University of Waikato l Simple CLI J |

Hamilton, New Zealand

18 70 weka A2+

" =1 E.E.I"'H XHOISE A Ol 1742 O EO-I" |-
EXp|Ol’efE = =0 |EHE T MT 9‘._|'OE I_I-E L
| & Weka Explorer - O *
’_Pmﬁmx&‘;s, Classify | Cluster | Associate | Seied affribules’ | Visualize
l Open file... J I Open URL.. J l CpenDB. J l Generate... J Lindo Edil Bave
Filter
' | choose J!None Apply
Current relation Selected attribute
Relation: Mone Attributes: None Name: None Type: None
| Instances: None Sum of weights: None Missing: Nong Distinct None Unigue: None
Attributes
—_
Al Mune Irveert Paitern
|'M Visualize All
Hemaye
Status
P
Welcome to the Weka Explorer Log "“ x0

29 71 weka H Sl 3}H

Chg 1t

22 13Ol L0 07|A open fileg E2{FLCh
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Some file formats offer addifional
options which can be customized
- when invoking the options dialog.

@ 27 b s
=S | (@ data i®) (@) (& & E] e
|_I credit-g.arf | iris 20arf || ReutersGraintestar® || supermarket arff | L Invoke options dialog
[__ diabetes.arit iris.arf E |_'| ReutersGrain-train.arif | | unbalanced.art
L glass.arff | labor.arff \ | segment-challenge.arff | | vote arff Note:
[_ | hypothyroid.arff eutersCorn-test.arff E |_"| segment-test.arff [
B

ionosphers.arf eutersCom-train.arff [ | soybean.arff

El

O¥2 DSy DWeka-3-8\data

O 98T | AdFdata fles (7arm) =

99 72 A% 9% doly A9

JtEHSE O K| 2 Weka-3-8/Data/weather,numeric.arffS & 0| 2 X}

OIANZZEZM AFEEl= EM At2E Mil2ids 28 I SSH2=

ARE L.
& Weka Explorer — O X
_[ F'Te_prucess-l Classify T Cluster TAssociate T Select attributes I Visualize l
{ Openile J l Open URL . J { Open DB. J l Generate, J Unie Edit. J { Save. J
Fitter
[ Choose ”Nnne “ Apply |
Current relation
Relation: weather Attributes: 5 Mame: humidity Type: Mumeric
Instances: 14 Surn of weights: 14 Missing: 0 (0%) Distinct: 10 Unique: 7 (50%)
Attributes | Statistic | Value |
[ Minimum 65 \
Maimum 96
l Al ] | None J | invert | { Pattern | Wiz 81642 ‘
| stdDev 10.285 |
| No | | Name J
| 1 [ outlook | | class: piay (Nom) '“ Visualize All |
| 2 |_| temperature |
3 B humidity
| 4[] windy |
i 5[] play i
Status
oK

g% 73 9 AR W

CtE2t 22 GUIE & £ UAedl, oA Outlook, Temperature,
Humidity, Windy #= 7} Ql= 24 2elgh = UCH
SupervisedQ! OJALA™MERZ|E 0|26

A 7| R}

X
=
i
=
I
et
1
£Q
)
=

My
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& Weka Explorer

atiributes | Visualize |

l Choose ”ZemR

Test options
o —

Classifier output
SRasarey vl

(_J Usetraining set
() Supplied test set

®) Cross-validation Falds

() Percentage spiit %

[ More aptions.. J

[ thom) play r J

L et |

Result list {right-click for options)
gt ot

“Choose” 22l51¢§

| choose JIJ4B-C 0.25-M 2

o
gngE2

Tree CIHEZ|E =0{7} j482 SECt O CHF start HES +2H
— =2 = = — . [ [=] — = —_—
o 2ZA™ E [m L= O-I Xl |-
& Weka Explorer e O X
| Preprocess [ Glassity | Cluster | Assaciate | Select atiibutes | visualize |
Classifier
i sk
| croose |a18-cozs-mz
Test options Classifier output
AcHlins e ol —- Stretified cross-validation == &
() Suppliedlest set Set == Summary =—
(® Crossvalidation Folds |10 Correctly Classified Instances g £4.2857 %
O3 Barcanige spil v Incorrectly Classified Instances 5 35.7143 %
Aot Erareertigs: . Kappa statistic 0.186
[ PrE— ] Mean absclute error 0.2857
Root mean sguared error 0.4818
Relavive absolute error 60 ]
Root relative squared error 97.6586 %
Nom) pl
l (i gt Totel Number of Instances 14
—-= Detailed Accuracy By Class —
TP Rate FP Rate Precision Recall F-Measure MCC ROC Are \
a.778 0.600 0.700 0.778 0.737 g.183 0.789
'IW"‘d“W d.400 0.222 0.500 0.400 0.448 0.188 0.789
VIEW I EeParate window Avg.  0.643  0.465  0.629 0.643  0.832 0.188 0,79
Save result buffer
Delete result buffer(s. usion Matrix ===
valuate model on cufrent
Re-apply this model's configuration
Visualize classifier errors
Visualize tree J5
o Visualize margin curve
s S
—~ Visualize threshiald curve 3 y
oK CostBenefit analysis » Log ‘ %0
Visualize cost curve »

g 75 F4d A

23}

3

ro
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“Visualize Tree" =2/3l Model2 =138} & X}.

"START"S 21
|£ | Weka Classifier Tree Visualizer; 1%:51:5.. — O X
Tree View
=sunny = owercast = rainy
==T75 =78 =TRUE =FALSE
ween|  wes]  mes  jwen

% 76 AR oA A4 Ee

CtEar 22 S[AEEEE| Model ot 0| A &= A =HQlg &= Ut
Xlg O] S[AHEEERE REES Sdlf ¢tES| 2= AL

Outlook?| AEHZF Overcast?l AL 2= AtEHESE2 HHO| L7 =RQULCT
A2{Lt sunnyZqL} rainy@ ZL LiZE Afgfar oF '—H_* AR E2 L0/

AL, HumidityZ} 75 O|MOI AL
O[5t 2 A o 7K £X| 2%Se 2

o
m
s
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2. ANNS 0|8% &g 0|53}

ANNIt A2 5 0|8510f 0| 23 “tsds 055t Z2-S
=0 X}

M wekaE 2A|5IH 7| 2H 22 MEE[= HOIH SOA StLIE HH
SHAF.

o 27| X

=AW [lﬁdala i'J @ [ﬁj @\

"] zirline arft | *| credit-gar | iris 20 art || ReutersGraintestar || L Invoke aptions dialog
|;| breast-cancer.arff diabetes.arff u iris arft |;1 ReutersGrain-train arff U
[ contactienses arf a55 \_" labor.arff D segment-challenge arff I_ Note:

|| couw.arf D hypothyroid.arff l_l ReutersCorn-test.ari |__1 segment-testarff |_J Some file farmats offer addiional
I__I cpu.with vendor.arff D lonosphere.arfi \_" ReutersCorn-rain.arff D soybean.arff D options which can be customized
. | when invaking the options dialog.
=% =
Lt DIy | diabetes.arf
DR SE@): | Af datafiles (<arf) ]
&3 Fz

a9 77 i v dHlelE AE

Sr2t= 58 7HEl diabetes.arff& QO £ X}

& Weka Explorer = O x

J Preprocess | Classify | Cluster | Associate | Select atiibutes | Visualize |

| openmie. || openumrL. || openbB.. || cenerate. || Undo il Edit. I Save.. J
Filter
o
| Chosse |Mane || Aepiy |
Current relation Selected attribute
Relalion: pima_diabetes Attributes: 9 Nams' preg Type: Numeric |
Instances: 788 Sum of weights: 768 Missing' 0 (0%) Distingt 17 Unique: 2.(0%)
Aunutes Statistic | value
Minimum 0
Maximum 17
| All |l mome || invert | | Pattern | Mesan 3,845
. StdDev 337
[Na. | |name |
| 2[ ] plas
3L pres
4[] skin
5[] insu | ciass: class (vom) 7| visuaize an |
5 ] mass
7] pedi

| 8] age
‘ 9 |class

a9 78 HolE =Y At

Ctedt 22 W8S wekallA =g 4 ATt
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Invert

I

Pattern ]

| | Name

2 [ ] plas
30 pres
4 [ ] skin
5[] insu
6 [ mass

7 L] ped

g g age
g [] class

1% 79 dolg

test
% 3. Diastolic blood pressure (mm Hg)
% 4. Triceps skin fold thickness (mm)
% 5. 2-Hour serum insulin (mu U/mi)
% 6. Body mass index (weight in kg/(height in m)™2)
% 7. Diabetes pedigree function
% 8. Age (years)
% 9. Class variable (0 or 1)
@ Weka Explorer — O X
[ Preprocess ImasssfyT Cluster TMswaie [ Select atfributes [ Visualize }
Classifier |
7 [ weka 0-50-E20-Ha |
¥ [ classifiers
Te » [ bayes out
[ '[;‘ﬁ_lm:huns “
- 3
| °| Logistic
[F] sep
=
Lo
] _J mplelogistic
I [ sMo
= il
| 7| VotedPerceptron
o
r,E? -ﬁmeta
i[ﬁmlsc
’[ﬁmles
'ﬁlrees
5
Clase
2
oK Log ‘xn
O 80 T dagFe] AE
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ot a|Z MEHO|A C}E ANNS MEASICH

-

Function/multiLayerperceptron & A}F23}HA}

b
Weka Explorer - o x
| Preprocess [ Classify | Cluster [ Associate | Selet aftributes | Visualize r
Classifier 4
I 1 I
Choosf | MultiayerPerceptron -L 0.3-M0.2-N 50} 0-8 0-E 20+ a -6 -R I |F
e
3
Test options Classifier output L
) tistliining set HEst mean squared erEor U498 ‘
= Relative absolute error 11427 2 P
ko Suppadiestac S Sl Root relative squared error 106.816 %
C Cioes diimion ok 10 Total Nurber of Instances 154
@ Percentagespit. % |80 = Detailed Accuracy By Class —
More options: TP Rate TP Rate Precision Recall F-Measure MOC
1.000  1.000  0.622 1000 o2l 0.00
—e—— 0.000 0.000  0.000 0.000  0.000 0.00
(Nom) class B[] [Fetomeed na. 0.6z nisez ouaes .62z 0.553 0.00
—— = —— Confuston Matrix =—
Result st (right.click for options) a b ¢ classified as
- 105 0| a-= tested negasive
ol

22:18:21 - functions. Mu\msyerf—‘erce‘ 43
22:16:48 - lunctions MuflilayerPercer

22:17:04 - funclions MultilayerPerceq
|=X | <X

b = teated_positive J

& weka.gui.GenericObjectEditor >
weka.classifiers functions WMultilayerPerceptron

About

A Classifier that uses backpropagation to classify instances i Wore.

[ Capabilities J

cul | | True 2] I

auteBuild | True o)

batchSize 100

debug | False m)
decay |False 2]
doNotCheckCapabilities | False om)

hiddenLayers  a

learningRate 0.3

momentum 0.2

nominalToBinaryFitter | True )
normalizeAtiributes | True o)
normalizetumericClass | True )

numDecimalPlaces 2

reset | False om)

seedi|l| 0

trainingTime | 500

valigationSetSize 0

validationThreshold 20

| Open... ||

19 82 GUI &4 &4 3)

Cancel |

=
dne|E
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= golg

== QUCt GUIZ TRUEZ
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|£| Neural Network = a X

T

. tested_negaive|

M/
| "”‘3’“
skin: L
e 7
S0 '
S
C NS

- tested_pus\wa}

PR

Controls )
[ Epoth 0 —
Stard P S Leaming Rate= 03
Num Of Epachs | A00
| Accet | ErorperEpach=0 Momentum= 102

% 83 Tl os) AdE WA
2EO| ued £He 2 = + ULk
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M 20| HYEZO|C HAEES
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mjr

rot

o

&£ weka.gui.GenericObjectEditor >
wweka.classifiers functions_MultilayerPerceptron
About .
A Classifier thatuses backpropagation to classify instances. ;|_ MoTe _|
|| capabiiities |
Ul | True =
autoBuild | True =]
batchSize | 100
debug | False 7"]
decay |False R
dollotCheckCapabilities | Falss 7-]
hiddenLayvers a
learningfRate 0.3
momentum | 0.2
nominalToBinaryFilter | True =]
normalizeattributes | True =]
nermalizetumericClass | True -
numDecimalPlaces 2
reset | False ]
seed O
trainingTime  S00
validationSetSize 0
validationThreshold 20
L open. il Save... il oK I cancel B

Y 85 w9 sl WA

AFEl &= MCH2 5000->8000->15000 S35t LC}.
Correctly Classified Instances 113 T3.3766 %
Incorrectly Classified Insatances 41 26.6234 %
Correctly Classified Instances 114 T4.026 %
Correctly Classified Instances 3 73.3766 %
Incorrectly Classified Instances 41 26.6234 3%
=XHCo 2 us 3+E X0 A §2¥Es SEUtL Sl=E 3
3L |FX|5= A0| otLzt 23|z O
Ol sldtE QHIE0|2} St=0 7t HF =0 20| = d%et
Ct
Yoz Hialde T 1§ A4S F MM =X ¢od o|= ol
g7t 283 Woixls FPE 8 & Utk
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import numpy as np

import matplotlib.pyplot as plt

# OOl F=H|
np.arange(0, 6, 0.1) # 00| A 67X 0.1 ZtHoZ MM

x
1l

np.sin(x)

<
Il

# Jej= 1z2|7|
plt.plot(x, y)
plt.show()
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a9 86 spolM o AT Al o=

Arrange =2 HO|EHE dd5t0] pltshow()E ==3l =tFHO| =&5|0]

A
flek €2 dai=7F J L,

CHZ2 22 pyplote| 7|s& O|&3A cosgt+5 2| FO{EX}
import numpy as np

import matplotlib.pyplot as plt

# OO|E FH]
x = np.arange(0, 6, 0.1) # 00|A| 67tX| 0.1 ZtHSZ MM

yl = np.sin(x)

y2

np.cos(x)

# 2= 2|7
plt.plot(x, y1, label="sin")
plt.plot(x, y2, linestyle = "--", label="cos") # cos gt HMOZ O2|7|

pltxlabel("x") # xZ O]

O Oju

pltylabel("y") # y= O|
plt.title('sin & cos")
plt.legend()

plt.show()

- 77 -



CIH=5)

%, Figure 1 - ] >

- € > + Q == EA

fit

sin & cos

1.00 A

0.75

0.50

0.25

> 0.00

—0.25 A

—0.50 A

—0.75

—1.00 +

®

TLE 87 ARQIFF FARQD Tref
2. ANNO| 73

21 HYEES ¢

HYEEO|Z Cho M= E Ot SiLte| M= E S,

20| gdetof ofsf EHEtE|l=0, 3 gkl AR

ot
(28 0OLCt 3W w20| 2deik/n ZMgez 15 S8ttt 70|
29X ol ANe R -1 S0t

=2|2|2 AND A O|ES| HEEES FolotH T3t &t

- 178 -



import numpy as np

def AND(x1, x2):
x = np.array([x1, x2])
w = np.array([0.5, 0.5])
b =-07
tmp = np.sum(w*x) + b
if tmp <= 0:
return 0
else:
return 1

if _Name__ =="' main_"
for xs in [(0, 0), (1, 0), (0, 1), (4, 1)I:
y = AND(xs[0], xs[1])

print(str(xs) + " -> "

+ str(y))

O #anacondaffpython . exe "Dt /untitle
(0, 0) =0

(1,0 =0
(0, 1) =0
(1, 1) =1

Process finished with exit code 0

=2|2|2 NAND A O|EQo| HMEZE

mjo
-1
rot
OF

NAND

import numpy as np

def NAND(x1, x2):
x = np.array([x1, x2])

w = np.array([-0.5, -0.5])
b =07
tmp = np.sum(w*x) + b
if tmp <= 0:
return 0
else
return 1
if Name == ' main "

y = NAND(xs[0], xs[1])
print(str(xs) + " -> " + str(y))

~ for xs in [(0, 0), (1, 0), (O, 1), (1, D]:
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[ Wanacondatiowl
(o, o) =1
01,0y =1
(o, 1) == 1

| .1 =0

HYERS 7Y 2 EHe dgez 77 2 + 8l A2 NMag
A= AOIRACE &L} O] ZXM= CHS HEEELZ NMIlg & UL,

@\ Q 11 0, AN 14 0, 11
m m \ ) \
5 \ 5 5 \
k= k= \ k=
e o, 10 0, 1.0 0. 10
Input N Input A Input

AandB AorB

18 88 XORY] A

z = XOR(x, y)

? A8XY XORE AUtz O ¢t8 728 & SUCh dA2L 52
olzf 7ff 2= Olof gt XM2|7F 7hsottt
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from and_gate import AND
from or_gate import OR
from nand_gate import NAND

def XOR(x1, x2):
sl = NAND(x1, x2)
s2 = OR(x1, x2)
y = AND(sl, s2)
return y

if _Name_ == "'_main_"
for xs in [(0, 0), (1, 0), (O, 1), (1, 1)L
y = XOR(xs[0], xs[1])
print(str(xs) + " -> " + str(y))

Ut Wanacondafiowt
(0, 0) -0
(1, 0y == 1
(o, 13 == 1
(1, 1) ->0

19 90 MNIST =34 9
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?l 272 MNISTOA 2 &2M At=zo| LHO|Ct

import sys, os

H1mo|Qt MNISTE 0[&3}0] ANNS T¥stn 0|2
olafol ool == -0|CE =|F JE0M BEX0[ 1

sys.path.append(os.pardir) # 232 Cl|aElKHZ|Q| mtYd= 7tH2 =+

28

import numpy as np

import pickle

from Dataset.mnist import load_mnist

from common.Functions import sigmoid, softmax

def get_Data():

(x_train, t_train), (x_test, t_test) = load_mnist(hormalize=True,

flatten=True, one_hot_label=False)

return x_test, t_test

def init_network():
with open("sample_Weight.pkl", 'rb’) as f:
network = pickle.load(f)

return network

def predict(network, x):

W1, W2, W3 = network['W1'], network['W2'], network['W3']
bl, b2, b3 = network['bl'], network['b2'], network['b3']

al = np.dot(x, W1) + bl
z1 = sigmoid(al)
a2 = np.dot(zl, W2) + b2
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z2
a3

sigmoid(a2)
np.dot(z2, W3) + b3

y = softmax(a3)

return y

X, t = get_Data()

network = init_network()

accuracy_cnt = 0

for i in range(len(x)):
y = predict(network, x[i])
p= np.argmax(y) # 50| 1% 52 49|
if p == t[i:

accuracy_cnt += 1

print("Accuracy:" + str(float(accuracy_cnt) / len(x)))

D:tanacondaffevthon.exe "D Auntitled/es/dee
Accuracy: 0,3352

Process Tinished with exit code O
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Al Iris H|O|E{E 0| &% Decision Tree QIS 7|

Iris Data Set

otol2[~ o[ M2 A= oAt 2EE
OIM7F 1936 19| =20|A oy &
2 =4S A HIOIH O[tt. O] Xt=Z
o= 47bX HdEEEES 20|, &0l
=%o| Zo|et @ops 7t 3ZRS x|
Atz7F S50ME0] U Of K=&
Miad 2 2ol nglgs =

71 |lgt 7|2 NERZ CHYSHA 285t

ALY

Iris Data (red=setosa,green=versicolor,blue=virginica)

Qgg :]_ED,I% EE 20 3.0 4.0 05 15 25
— L i i
R o 5 L
Ml 7Hx| 50| Zof o o Fior
- Sepal.Length & '.:ff’: . ] ‘5!%!' . ol I: “::-_ ©
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print(__doc_)

import numpy as np

import matplotlib.pyplot as plt

from sklearn.Datasets import load_iris

from sklearn.tree import DecisionTreeClassifier

# Parameters
n_Classes = 3
plot_colors = "bry"

plot_step = 0.02

# Load Data

iris = load_iris()

for pairidx, pair in enumerate([[0, 1], [0, 2], [0, 3],
[1, 2], (1, 3], [2, 3]]):
# We only take the two corresponding features
X = iris.Data[;, pair]
y = iris.target

# Train
clf = DecisionTreeClassifier().fit(X, y)

# Plot the decision boundary
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plt.subplot(2, 3, pairidx + 1)

X[;, 0l.min() - 1, X[;, Ol.max() + 1
X[;, 1]lmin() - 1, X[;, 1]l.max() + 1

XX, Yy = np.meshgrid(np.arange(x_min, x_max, plot_step),

X_min, X_max

y_min, y_max

np.arange(y_min, y_max, plot_step))

Z = clf.predict(np.c_[xx.ravel(), yy.ravel()])
Z = Zreshape(xx.shape)

cs = plt.contourf(xx, yy, Z, cmap=plt.cm.Paired)

plt.xlabel(iris.feature_Names[pair[0]])
plt.ylabel(iris.feature_Names[pair[1]])
plt.axis("tight")

# Plot the training points
for i, color in zip(range(n_Classes), plot_colors):
idx = np.where(y == i)
plt.scatter(X[idx, 0], X[idx, 1], c=color,
label=iris.target_Names][i],

cmap=plt.cm.Paired)
plt.axis("tight")
plt.suptitle("Decision surface of a decision tree using paired features")

plt.legend()
plt.show()
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Import cv2
Import numpy as np #importing libraries
cap = cv2.VideoCapture(0) #creating camera object
while( cap. |sOpened())
retimg = cap.read()): #reading the frames
cv2.imshow('input’,img) #disPlaying the frames
k=cv2.waitKey(10)
if k == 27
break
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import cv2
import numpy as np #importing libraries
cap = cv2.VideoCapture(0) #creating camera object
while( cap.isOpened()):
retimg = cap.read()): #reading the frames
gray = cv2.cvtColor(img,cv2.COLOR_BGR2GRAY)
blur = cv2.GaussianBlur(gray,(5,5),0)
ret,threshl
CV2 threshold(blur,70,255,cv2. THRESH_BINARY_INV+cv2. THR
ESH_OTSU)
cv2.imshow('input’,img) #disPlaying the frames
k=cv2. waltKey(lo)
if k == 27:
break
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for i in range(len(contours)):
cnt=contoursli]
area = cvZ.contourArea(cnt)
if(area>max_area):
max_area=area

ci=i
cnt=contours|ci]
hull = cv2.convexHull(cnt)

drawing = np.zeros(img.shape,np.uint8)
cv2.drawContours(drawing,[cnt],0,(0,255,0),2)
cv2.drawContours(drawing,[hull],0,(0,0,255),2)

ChE ZE= A Mz 71y 2 edds 0 7 £718e RAF
Bz t2 7 A4ds #2dE LEW= 20|50
import cv2
import numpy as np #importing libraries
cap = cv2.VideoCapture(0) #creating camera object
while( cap.isOpened()):
retimg = cap.read()): #reading the frames

gray = cv2.cvtColor(img,cv2.COLOR_BGR2GRAY)
blur = cv2.GaussianBlur(gray,(5,5),0)
ret,threshl

cv2.threshold(blur,70,255,cv2. THRESH_BINARY_INV +cv2. THRES

H_OTSU)
cv2.imshow('input’,img)  #disPlaying the frames
k=cv2.waitKey(10)
if k == 27:
break
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hull = cv2.convexHull(cnt,returnPoints = False)
defects = cv2.convexityDefects(cnt,hull)

mind=0

maxd=0

i=0

for i in range(defects.shape[0]):
s,e,f,d = defects]i,0]
start = tuple(cnt[s][0])
end = tuple(cnt[e][0])
far = tuple(cnt[f][0])
dist = cv2.pointPolygonTest(cnt,centr,True)
cv2.line(img,start,end,[0,255,0],2)
cv2.circle(img,far,5,[0,0,255],-1)
print(i)
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#include <SoftwareSerial.n>

SoftwareSerial bluetooth(2,3);

char a="x";

void setup() {

pinMode(8 INPUT);

pinMode(9,INPUT);

pinMode(10,INPUT);

pinMode(11,INPUT);
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pinMode(12,INPUT);

Serial.begin(9600);

bluetooth.begin(9600);

void loop() {

// put your main code here, to run repeatedly:

if(digitalRead(8)==1)

{

Serial.printIn('8");

bluetooth.write('x");

/10

}

else if(digitalRead(9)==1)

{

Serial.printIn('9");

bluetooth.write('b");

/73

}

else if(digitalRead(10)==1)

{

Serial.printIn(‘a’);

bluetooth.write('d");

/75

}

else if(digitalRead(11)==1)

{

Serial.printIn('b");

bluetooth.write('c’);

/74
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else if(digitalRead(12)==1)

{

Serial.printIn('c’);

bluetooth.write('a");

/12

}

else

delay(10);

#include <SoftwareSerial.n>

SoftwareSerial bluetooth(2,3);

char a="x";

void Go();

void Left();

void Right();

void Back();

void STP();

void setup() {

e

pinMode(8,OUTPUT); // &g K|
pinMode(9,0UTPUT); // EI3k

rEl

Of
of
pinMode(10,0UTPUT); // &&= N O3S
pinMode(11,0UTPUT); // £ & X 0|5

r|r rr| rir] rir
rH

e

Serial.begin(9600);

bluetooth.begin(9600);
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void loop() {

// put your main code here, to run repeatedly:

if (bluetooth.available())

char a=bluetooth.read();

Go();

else if(a=="c")

Left();

else if(a=="a")

Right();

else if(a=="'d")

Back();

else

STP();

delay(10);

void Go()

{

digitalWrite(8,1);

digitalWrite(9,1);

analogWrite(10,125);

analogWrite(11,125);

}

void Left();

{

digitalWrite(8,1);
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digitalWrite(9,0);

analogWrite(10,125);

analogWrite(11,125);

}

void Right();

{

digitalWrite(8,0);

digitalWrite(9,1);

analogWrite(10,125);

analogWrite(11,125);

}

void Back();

{

digitalWrite(8,0);

digitalWrite(9,0);

analogWrite(10,125);

analogWrite(11,125);

}

void STP();

{

digitalWrite(8,0);

digitalWrite(9,0);

analogWrite(10,0);

analogWrite(11,0);

- 99 -




KO

o/
ol
Kk

)
K
ofru

oS

|

2| &4 JH0f el Ee[Far 2

Thele ®7

5.1.1 Stop(5 or ZX|x)

Of 2310 2FHONM 2

=
o

2t0|E28{2|2l openCVo| 7|

A

RE

a9 103 g=wggte]Z g

- 100 -



512 M)

Ztele MTE 2OfetCh O7|Me & &£7tE8= HEs| 2 X5t

rir

740| EQ8}L}.

- T T T

aofato] si4 QlAe MER
loz pro| BREI= 2RI
20l openCv 2to|E2{2];
= m8sipt T oAlEI)

=

T 104 AR Az 214

a9 105 &7 370 Q14

5.1.4 %3 @471a712h
&7t 470 E2|ME Q|O|tCt &7te 47f= S20|= 2¥o| et

571t 20| & m7h B

- 101 -



1106 E=7FE 4709 14

5.1.5.5 X(527}2

At
(=]

o |
= 25

71t

a
—

5| HA 5742

- 102 -



&l
o
4
ol

o

1)
o
o
<

_ll_
o
od
ofu

o

1o
{n

ol
o

T

4]

3l
o
il

RIZfotof ECt MAEQ Q%S ofef APEI 2t

9 108 AReE AWER

=
—

£ AHEdl Lt

O|238}AH= 2HE bldc

Ng 43178

o oftl &

b= A
2

o
o

4

o
ol

==

H|

= A

HEH 2

A

2 Eh 9ok

Aot 222 T=

of o7t

HER| 2 M

olH}
= =

f

At

ol
0
T

_|

HEF 0l &= Kt

I

Jod

u

C

ag|n

FE2XO| 7k B A|Zto] ZEl= B &

- 103 -



2ottt o7hg 2OolL.

K

StA| Alof

2

bz E

s
T

=
[¢)

#2910 71

- 104 -



282 HEEy| 98 2ELS ctex 2ot
223 £E%

R EE 12V 0C 7| LE2E 120R0M
\’2 A7HEQT NEBQI1HE6/10mm
MR dBEICE0l
| A (2R D WebCam (310 52 AR
5| aces FHAX BLOC 25
\r 6 i) oft| & XRotor 204 Wired Type (HobbyWing £SC)
7] Agug 2H[E AHTZE SBCNKAS-03AT
8| DT | Dewo 2B+ RATOIAA
\! 0 | HUM2EAR  HYM 2EHA (nfrared Thermometer - MLX90614)_
10 558 A8 E48 AW
[ﬂ HiEre] Muttistar High Capacity 35 5200mAh Multi-Rotor Lipd
12 |sore 2ARHZ/TH0]3 0H0|3.2 5D 3268 DHOJ32 §p 2/
TolergEn |a0E
1 [ g0l o %Rt

—

S} HAE =
al
£l
&Ii—

¥ 12 R AL BE s

o CiApel 8l X

At
S

ZRo| XS vt
20| 9|82 Al HAE gaotn o
A sl1 3p = HNM AL ZFE RES
2 0|2310f & HE HYUS AldS
oot

- 105 -




2. 7|8 B EF HAE
ZXMZEE /ool MY A JHE £E5S M85t HAES +HSIALL

21 2H HAE

EQl- EE{EE}

HOHR2EE Ext REZ HZH
1 Pulse Type (DIR/Pulse)

ov/sV U=EHA]  pv/5V st
Start/Stop Cw/ccw

He(-) '. GlID | clock 2le

EEEEEN *J veep) P 1.0 P
DC8~2 a» ! | i

SBC=10

wiw Mocarbonkr

a9 113 B F5 =ghold

- 106 -



O 114 AA HAE A

agLh X =tFof Cfsto] HAE SfX|= ROHACE O|f= stuofM
S 7t 2Fotrloe "ol HF C27| WEO0|Ch mak of
el ol8otAel 24 22X #30= 2=dAM= O|8SHA| HRUCEH

o

>

- 107 -



4.7KQ
— m

4.7KQ
— g —

2% 116 S AAM 9 ool H =

- 108 -



23 IH HAE

BF 152 9% REE NF BEE OSSN NF BHO| YAHHS

flot 2B E2O|H= A 7 & U= 298NS O 8oL,

- 109 -



turmFRigh

SBEC2j0|EE HOo|= REQ}
20| 2749 AMsMo=z 17|19
2EHE ZHEE $iCt 0|2 0| A=

2 20| MUY

a9 119 H2EE 2E9 vl ne

- 110 -



3. Q2R &M A

o

ZXMZEE /ool MY A JHE £E5S M85t HAES +HSIALL

31 &H HE

A

SIATIR 2ROl SH4 £HE 227|S £
o 4 9t #E7L WasiCh 1302 %S
HAY 4 s B2 GHSOf FoUm WM g
Ol Sle BHe Lol Ut HE L2 HER
BLDCREIS TSAAA 431718 B 4 Y==

M ZSHRAEL
BLDCZE{Q| Blo| ZHIN EXNE As}7|7}
207t do] =K BE + 7t A28=

fo| 7Ho[=E ML

19 120 oFE H

2 121 A8 RHS 94 78 slo|=

- 111 -

ol
3¢)
K
re

HS AL 5104 Al
ooz 2oLt 7|

ﬂmmgwﬁ
lo

o

H

S IS T



a9 123 7 7hol= 2

L=y

18 122 FhHEl 7tol

= ZHHEL0f K]

FHO2F Yo

Ftofgt

o
0] 2mo|E& 1

HAIZACE a8 117

OjAf
2RO H0|AE LEAL

o

=
[==]

StO] LIAR AL

33 A3 EXN AL 7|08

O
(&)
=
T
1
)
o
of
iqn
~
<
o
m
”
J4
Kk

710f

A
Kk

I 2O

{0
Kr
]

i

!

2Eo] 7|0

9 124 AR E A7)0 (9119

- 112 -



@0 FECI0)7F 207HE & = JUAEF 7|09] o] A= A 8=

AL 7|0f7F SOt7HA| E|H Of7} Bt=| 2= LOop7hA| &Lt

E

a9 126 25 712 EY ol

=
=

2l O[2F AFA|

L o=
— =

07| M

ol
ol
m
H|

(=[]

Q3 Zao|=9t AFAIS HA

A/
o

o
K

]
4ar
r

o3

<

Jol

0o

mju

ul

d
A

m

A

19 127 3DE Al

- 113 -



oI

i=Ne}
E_—

A

2 MLt

1L

f

i

AN EH

=M MZZS O

7|2 5ol
BFEH9|

A/

ol
ofn
31
Kr

kd

1ol

ojn

L
=

- 114 -



4. T2 HE
ZRHES /510l MY A Y LES ML HAES $HY
41 YYQA g 9zt ool AE
import cv2
-
import RPi.GPIO as GPIO
import time

import numpy as np

GPIO.setmode(GPIO.BCM)
GPIO.setup(18,GPIO.OUT)
GPIO.setup(17,GPIO.OUT)

#setu pVid eoCapture# ##HH#HHHHHHHHHHHHHHHHHHHHHHHH
cam=cv2.VideoCapture(0)
cam.set(cv2.CAP_PROP_FRAME_WIDTH,320)

cam.set(cv2.CAP_PROP_FRAME_HEIGHT,240)

font=cv2.FONT_HERSHEY_SIMPLEX
#setupvideocapture#####H#H#HHHHHHHHHHHIHHHHHHHHHH

#othersettingVariable####H#H#H##HHHHHHHHHHHFHHHHHIHHH

lower_color =np.array([0,145,145])#hsv color
upper_color =np.array([20,255,255])

kernel=np.ones((7,7),np.uint8)#remove noise Var
#othersettingVariable###H#H#HHHHHHHHHHHHHHHHHHHHHHHHH
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#mainl OO pHH#HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

if _Name__=='_main__

while(1):
_, frame=cam.read()
hsv=cv2.cvtColor(frame,cv2.COLOR_BGR2HSV)#convert

hsv_color
detect_color(hsv,frame)
k=cv2.waitKey(5)&0xFF #=================(@)
if k==27:
break
except KeyboardInterrupt:
pwml.stop()
GPIO.cleanup()

#mMainloO p#H#HH#HH#HHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

#detectredcoloranddrawrectangle#######H#HH#HH#HFHHHHHH#

def detect_color(img,imgor):
mask=cv2.inRange(hsv,lower_color,upper_color)  #find  range

ofhsvcolor
opening=cv2.morphologyEx(mask,cv2.MORPH_OPEN, kernel)#remove
noise Function

x,y,w,h=cv2.boundingRect(opening)#draw rectangle

wow="temp:"+str((x+w)/2)
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imgor=cv2.rectangle(imgor,(x,y),(x+w,y+h),(0,255,0),2)

cv2.putText(imgor,wow,(10,10),font,0.5,(255,255,255),2,cv2.LINE_AA)

cv2.imshow('frame',imgor)

cv2.imshow('mask’,mask)

#print((x+w)/2)
if(0<(x+w)/2<70):
print("Left")
GPIO.output(18,True)
GPIO.output(17,False)
elif(160> (x+w)/2>100):
print("Right")
GPIO.output(18,False)
GPIO.output(17,True)
elif(100> =(x+w)/2>=70):
print("Centor")
GPIO.output(18,True)
GPIO.output(17,True)
else:
print('not detect’)
GPIO.output(18,False)
GPIO.output(17,False)

#detect red color and draw rectangle######HHHHHHHHHHHHHIH

£ 13 9EAAE A% doln 2=
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cv2.boundingRect2t= g5 O|8310] xywhets W0 22 42 &
O{EQUCE O Ch30f 4o AL HE A F = cv2rectangleZt= B+E
0| 8sf 7|2 FHo=E Ot imgor F&0f AHZYEES &L dg(n

cv2imshowS O83) YAS =|9IZ0i chemt Zo| Lo Ht.

S 133 GAelA 54 A i sl

O[M[= Oof= ?X[of et Hojl o= ks FOoIZX| E2Zoof St e
271e| = O|85t0] O|FA 4719 B2l =&

(X= off, O= on)

e o QEZ0IM | _

ARl 28 | @M 2R | T | S 2w
X o X o
X X o o

250 xgth wgks Het = Liw7| 28 o S

=il
71202 1 if~elseE2 2%t = GPIO.outputet+E 0|2l 17H T
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ap 18HEO| MBS gts FHAIZICE 2(1 SYO0A HZ (x+w)/2et
W= 27[%0 cv2putTextS O[3t F&o| =AE S2ICh 18 1282
i A

X=7x| Melet As 20 =

rr
08
O-|-
°
i

% 134 Aee shdvkets A% A

2ror 21y ol B

7|2%¢Ql openCV 2t0|E2{2|2t O|&3I0 = S QX += = UCH
deiL; otgel B ChHstr QX O MEQIX| F-H5t= A
=X ot et 7|0 M= 2tgel Fetet QA S flai Bl 2 7|
= 0|83 ERUCt. =2 +=F2| Hilgld a5l ftods o B2 At
25 0|83f ohgotd ZAXT o7|M= HAdS 0|85tH & O
ghot QM S o £ ULt dYHQ FHE Z ot}

2dn2|1EF2 SVM(Support Vector Machine)& O|&23}QULC}E. Support

vector Machine(SVM) 2 & & (Classification) 2 2| F#(regression) 0f &

Sh 4 9l X|EZ&HE (supervised learning) o YZ0|Ct.
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Feature Space

Input Space
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import os

import sys

import argparse

import cPickle as pickle

import numpy as np

from sklearn.multiClass import OneVsOneClassifier
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from sklearn.svm import LinearSVC

from sklearn import preprocessing

def build_arg_parser():

parser = argparse.ArgumentParser(description="Trains the Classifier
models')

parser.add_argument("--feature-map-file",  dest="feature_map_file",
required=True,

help="Input pickle file containing the feature map")
parser.add_argument("--svm-file", dest="svm_file", required=False,
help="Output file where the pickled SVM model will be stored")

return parser

Class ClassifierTrainer(object):

def _init_ (self, X, label_words):

self.le = preprocessing.LabelEncoder()

self.clf = OneVsOneClassifier(LinearSVC(random_state=0))

y = self._encodelabels(label_words)
X = np.asarray(X)

self.clf.fit(X, y)

def _fit(self, X):

X = np.asarray(X)

return self.clf.predict(X)

def _encodelabels(self, labels_words):
self le fit(labels_words)

return np.array(self.le.transform(labels_words), dtype=np.float32)

def Classify(self, X):

labels_ nums = self._fit(X)
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labels_words = self.le.inverse_transform([int(x) for x in labels_nums])

return labels_words

if _Name__=='_main_"
args = build_arg_parser().parse_args()
feature_map_file = args.feature_map_file

svm_file = args.svm_file

# Load the feature map
with open(feature_map_file, 'r") as f:

feature_map = pickle.load(f)

# Extract feature vectors and the labels
labels_words = [x['label'] for x in feature_map]
dim_size = feature_map[0]['feature_vector'].shape[1]
X = [np.reshape(x['feature_vector],  (dim_size,))

feature_map]

# Train the SVM

svm = ClassifierTrainer(X, labels_words)
if args.svm_file:

with open(args.svm_file, 'w') as f:

pickle.dump(svm, f)

for

¥ 15 SVMS o] 83 34 st58 S 3=

i
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5. 229 & X of

G QAS ot T2 M2 YA EGSIGLCE OO
et 220l 222 NASH| fIgt AEE 2d3l

2 BER2 AMEXIL AFARTY = Us BE 1ot AL
22 FE350] KMot 2txH|2|oto] EEoMe g
HYStD ZHX0& OFFO|0|M SIS StRALC

22 +=8MOoE st ZEQ| YRO|CL

finclude “ro_reh”
tinclude <Servo.h:

int Fleft=h;

int Fright=7;

int Bleft=9;

int Bright=11.

int FLO=6; //Lett motor

int FRO=8: //Lett motor Direction

int BLO=10: //right motor

int BRO=12; //right motor Directior|

int stepmotor=22,dir=23,0n=24;// AEIHE AH
int speedvalue=1000,5;

int bldemotor!=30,bldomotord=da2: //BLOC motor setting
Servo shoot 1.

Servo shoote;

HeS 2780 =L

- 126 -



void setup()
1
Serial.begin{1152000: /7 Initlizing serial port before calling init_ro_rx() function
init_roc_r=0);
pindodel led, OUTPUTY:
forfi=hri<13;i++)
pindoded i, QOUTPUT)

shoot1.attach(40y:

shoot 1, writeMicroseconds (2000, //BLOC motor setting
shootZ . attach(d41y;

shootZ  writeMicroseconds (2000, //BLOC motor setting
pindode(22, QUTPUT)

pinHude(ES,DUTPUT}1

pindode2d, QUTPUT)

M

AZ7| MElDt BLDCRE A, 2tz Z Q) x4

—

re

S| =LC}.

njo
MM

=

if (CHZ=40 &6 CHZ2<70 & CH1=40 &8 CH1<70 &% CHA=40 &% CH4<70)
i

digitalllrite(Freft,LO0Y;

digitalllrite(FLD,LONY:

digitalllrite(Fright.LON);

digitalllrite(FRD, LONY:

digitalWrite(Blett, LOWY.

digitalllrite(BLD, LOWY;

digitalWrite(Bright,LOWY .

digitalllrite(BRO, LOWY:

Serial . printin{ " 0000@UQEEARCAADACHeCk =top@QEDOGDDADUARDAED" ),

AAHIGH LOW - 2HEF LOW HIGH SEHEF
else T (CH=Y0 &6 CHZ=40 &8 CH2<P0 G CH4<70 &i CHA-40)

-

2HE HMOst=

>\I

= SAEC0= OfFEX Ly 7bY HESH if2S

AHESHY RHE =4e + bt
OffREs ifES Ol8ot0 ZHE ot Ao|tt if22 =HES 23
Z40| Lt SHSICE ol Tel iz E HHEs5r] fleh A2 AyE
(Thread)E O|85tH ZITHS| TS = RUX|TF OfF0|e= BE[E|AZO| X[ &



G| 7] 20| MBS ARE 4 gich

Mode 2= T2 10| of3) SXjoj= RE0|Ch MK BT HAto| 7}
o alxul2|mo|7t YAHEIE B Che PAMaE| Haof whaty 2749
OS0| CIXIZHO| ASE LU0 1 AIS0| Tats of50|w7} 2
so| £x2 Fofsict

=3
o

—

1% 138 39 23] Aol 74

SRR WODEZ MODEZ MODE? MODEZ MODE2 MOOE? MODEZ MOOEZ MODE? MODEZ MODEZ/////:
SRR WODEZ MODEZ MODE? MODEZ MODE2 MOOE? MODEZ MOOEZ MODE? MODEZ MODEZ/////:
SRR WODEZ MODEZ MODE? MODEZ MODE2 MOOE? MODEZ MOOEZ MODE? MODEZ MODEZ/////:
while(change_status==2)ﬂ
cam_pin_l=digitalReadlras_pin_1 ). /2= 2 TH]|
cam_pin_2=digitalReadlras_pin_1 ). /2= 2 TH]|
digitalllrite( 1edl, LONY;
digitallrite(led?, HIGH):
if (cam_pin_1==HIGH&Gcan_pin_2==HIGH)//CENTER /477400 AT TEEM SRR
{
digitalllrite(Fleft, LOUY;
digitallrite(FLO,LON:
digitalllrite(Fright,L00);
digitallrite(FRO,LON:
digitalllrite(Bleft, LOUY;
digitallrite(BLO,L0N:
digitallrite(Bright,L00);
digitallrite(BRO,LON:
Serial.print [n(" @080B00RAEAERRAChack stoplEddtoEdatAROAORED" )
for(speedya |ue=300; speedva | ue<=2000; speedva lue=speedva | ue+100)
{
shoot 1, writelicroseconds(speedval ue)
shant? writeMinrnzernnzi <orrva iR
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21 =%}

211 FXE st A FE

—

while(Robot.IRSensor[1]>10)
{
Steering(3); //HF Q| WetE =Hot= &=

Go(500,500); /YO JHe EH4IialOlEls 2AZ,Q2% HF
o|ct.

Robot(0); //Robot&Efel TEH MA S wots

Go(0,0);

while(Robot.IRSensor[3]<5)// &%= AIEIZ IRSensor[3]0| QA= [f

MR A% gHE8] =Lt

{
Steering(3);
Go(-300,-300);
delay(100);
Steering(2);
Go(300,300);
Robot(0);

}

Steering(2);
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MR A L.

{
Go(100,100);
Robot(0);

}

/FRE S| A A

= (=)
232

2
MHA
o

Go(0,0);

Steering(1);

Go(-100,-100);

delay(200);

Go(0,0);

Steering(3);

while(Robot.IRSensor[1]>5) /XSt HE K|

{
Go(100,100);

Robot(0);

while(Robot.IRSensor[0]>5 && Robot.IRSensor[1]>5 &&

RobotIRSensor[2]>5) // £k} 37t Eo2 E07t=

Ho| Lt f

PPN
N
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212 &= J|HE AA M
-Open():
UE|-ot HREE o

X

st}
-Go(int left,int right):

%52 oSt

ot2+0| H:

left: 21Z BEH £ (0~1000)
rightt 2% 2E 2T (0~1000)

-Steering(int steeringvalue):
AT HF| HES MFBLL

= =0

ot2to| H:
steeringValue: tZHtH| 9| 2t (0~180)

-Steering2(int valuel, int value2):

U HIFQ Z4EE 247 MFLL,
ot2t0| H:

valuel: 21Z QtZH}H| o 2t (0~180)
value2: @2z Q& H}3| 0| Zt=(0~180)
-chekData():

LE[=0M S0{2= GIO|HE =HQlotLt.

-Sensor(int command):
ozl MMOIM E0E U2 &S &= UL
u}2fo| E:

command: MAEHS
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213 LE|0| ALEE opencv g
-cv2DRotationMatrix()
-cvCvtColor()

-cvRectangle()
-cvHoughLines2()
-cvinRange()
-cvMatchShapes()
-cvRead()
-cvWaitKey()

-cvContourArea()

214 g ALEYH
-cv2DRotationMatrix(D,2,3),®):
a2 DTN 7| AL A7[HetS AlFICH

Th2tol&:

@: center: 2|51 St 2| S (XHH)
t |
—

@: Angle: BIRIZHE (Y5 HAIAWE 4 A7 %EY

®3: Scale: 2} EE= =43 Zf

@: mapMatrix: 2*3 matrix ZQIE. 3™ HAO| ANt MEE. O] map
2 o

Matrix= Ct2idt 22 &5 X[HCh

-cvCvtColor(®,®,®): 0|0|X|o| A& HshA|ZICE.

o}2fo| Ef:

@: src. |2 HfE. 8-bit(8u), 16-bit(16u), single-precision floating
point(32f)@Eff S| O|O|X|.

@: dst: HISHEl HYRS M B

®: code: A Hzt Q0| ghot mE0|E. 1 {82 Ctgdt &Lt

El
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Conversion code Meaning

CV_BGR2RGB Convert between RGB and BGR color spaces (with or without alpha channel)
CV_RGB2BGR

CV_RGBAZBGRA

CV_BGRAZRGBA

CV_RGBZRGBA Add alpha channel to RGB or BGR image

CV_BGR2ZBGRA

CV_RGBAZRGB Remove alpha channel from RGB or BGR image

CV_BGRA2BGR

CV_RGBZBGRA Convert RGB to BGR color spaces while adding or removing alpha channel

CV_RGEA2BGR
CV_BGRAZRGB
C\V_BGRZRGBA

CV_RGB2GRAY Convert RGB or BGR color spaces to grayscale

CV_BGR2GRAY

CV_GRAYZRGB Convert grayscale to RGB or BGR color spaces (optionally remaoving alpha channel
CV_GRAY2BGR in the process)

CV_RGBA2GRAY
CV_BGRAZGRAY

CV_GRAYZRGBA Convert grayscale to RGB or BGR color spaces and add alpha channel
CV_GRAY2BGRA

CV_RGB2BGRS6S5 Convert from RGB or BGR color space to BGR565 color representation with
CV_BCR2BGR565 optional addition or removal of alpha channel (16-bit images)

CV_BGRS652RGB
CV_BGR5652BGR

CV_RCBA2BGRS65
CV_BGRA2BCRSES
CV_BGRS652RGBA
CV_ BGRS652BGRA

CV_GRAY2ZBGR565 Convert grayscale to BGR565 color representation or vice versa (16-bit images)
CV_BGRS652GRAY

-cvRectangle(®,@,®,@,int thickness = 1, int lineType = &, int shift = 0)

LRI EE Bl ALY S DRI

uf2fo| E:

@: img: |& O|0|X|

@: ptl: AtZQ|

®: pt2: gy 23

@: color: AFZ&O| Mol AHAf

thickness: AtZI&g TAJst= Mo| S, BHF O] to| S4:0|7L}

CV_FILLEDZ} AMBE|T ALZIEol Lf27t XHYZICH

-lineType: Mo 7

-shift

-cvHoughLines2(@,@,3,®,®,®,double paraml = 0, double param2 = 0)
O|TIStEl O|O|K|OfA BlEHBS Sef M HESICL

otebo| | :

g 3 o HE=tw)

ox JH
>

@: image: 5| H2H(Hough Transform)2 StiXt St |2 O|0O|X|.
@: storage: A=E M(Line)g MAE Storage.

®: method: &{= Hzto| HIHS o|O|.

—t—
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- CV_HOUGH_STANDARD: 7|& &= H=zlHough Transform).

- CV_HOUGH_PROBABILISTIC: &EX &= Wz} K| AM0| of
Mo| UEOH BreidiC Mo YRR AXHI B Mo Y2
LIEFERCE

- CV_HOUGH_MULTL SCALE: 7| &|= Higl0jA HE| AHY HEHS
s A

@: tho: TA CHQ|2 LiEtLE= 2| 3
®): theta: 2}C|QF CHQ|E LIEILI= ZtE Zf
®: threshold: 2 A|Zt SHE =X ZrO| O] ZfELCH 3™ Line0| =¥ =L}
paraml: O| I}2t0/E{= method0| 2t Ct2CE.
- 7|2 o= BB M = O] 2o ARELE|X| BEE=CH=0).

- Probabilistic 3| HSIOM= M ZI0|9] %A 7S L}EFLHCE.

- Multi Scale &= HSIO|M = H2| o TSt L= 42 o|O|siC}
param2 : O| Ift2t0|E = method0f 2} CtELCE

- 7|12 5= g2t = O] 0] AMEE[X| BeC

- Probabilistic 3| H3I A= ME ARO|9| ?.SlI:H gap= 2|0|

- Multi Scale 3| HBlO|M= ZtZ 0| [t L= 42 o|O|siC).

-cvinRange(®,@,3),®):
& HiEo| AAS0| & 7ie| CHE HiE S AMO|Of Zgtk[=X| 2HRIBHCt
o}2t0| H:

@: src: Y2 H|E.
@: lower: 7}% e L
®: upper: 71 =2 F=FO| HiE E£= AZet gl

o
@: dst: Hlu A7} MY &= HE

-cvMatchShapes(®,@,3.,®@):

T 2SS H|WoH.

ot2t0| H:

@: objectl: & BAFY H|m AL HHM £ ZHo| ofo|X]
@: object2: & WA ]I AL HAM £ Zuo| o|0|X]
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®: method: H|WQO| gtE 7 === [}

@: parameter: AF2L|X| Q= Lf2t0|H

cV_CONTOUR MATCH 11: Li(4:B)= Y |

0° ojo

|

I

C}.

fm].. 7

1

mn'

4

m,

I

| A a
CV_CONTOURS MATCH 12: I,(4,B)= Z'm. -m |

CV_CONTOURS MATCH 13: [i(A, B)=

- cvRead(®@,2),d):

WHE siMsto] O ZOIE ZHe dhetstc

—_

oj2to|E:

@: fs: otY X & A|(File Storage).

@: node: 7|4 2| Node.

3): Attributes: AP E|X| = mabolH.

- cvWaitKey(@):
F| 0| F|(Key) Q3 M2 7|t

mh2tolE:

r

Ct.

.

d

@: delay: 7|(Key)2| Q20| el 7|cta|= Lajol. &,
7| Y™HO| O|FQ Xof 7| YHS HOI=0/= A
EH2| = millisecond.

- cvContourArea(®,,®):

B Qe BE wl MY FHMO| mE Yol

Y Qe 2L Ho|g Tte 7|FE2 g 1
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9 145 BAR @ ALt

Q.

ot2tolH:

@: contour: SequencelL} H|E HEjO| HAAM

@: slice: 2t YOl A|ZEHI £ . 0 440 QY™ TH ZAHMO
I A0 AHAHEICE

—

- cvline(®,@,®3,@), int thickness = 1, int lineType = 8, int shift = 0):
o|OlX[of M= gICt.

ot2tolH:

@: img: M2 1% & 0|0k

@: ptl: Mol & 2 & & ot&Z F.

®: pt2: Mol & & ® & LIHX| ot&F F

@: color: MO A7zt
thickness: A 9| F=74|
lineType: M

-8: 8-Connected Line

-4: 4-Connected Line
-CV_AA: Anti-Aliasing Line

Shift: Fractional BitsQ| ZHZ=.
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#include "opencv2/objdetect.hpp”
#include "opencv2/highgui.hpp"

#include "opencv2/imgproc.hpp”
#include <iostream>

#include "Altino.h"

void main(){
while(1){
Mat trans;
Mat frame,img;
int left=0;
int right=0;
img = imread( inputName, 1 );
Mat right=imread(/right.jpg,1);
Mat left=imread(/left.jpg,1);

Mat matrotation = getRotationMatrix2D( Point(160, 120),
180, 1);

warpAffine(img, img, matrotation, img.size());

for(int i=0;i<10;i++){

cvIinRange(img,Scalar(0,0,0),Scalar(61,61,61),trans);
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float
right_acc=cvMatchShapes(right,img,CV_CONTOUR_MATCH_I2,0);

float
left_acc=cvMatchShapes(left,img,CV_CONTOUR_MATCH_I2,0);

(right+=right_acc)/2;
(left+=left_acc)/2;
}
if(right>left){
cout <<"maybe this shape is right arrow";
Steering(1);
}
else if(right<left){
cout <<"maybe this shape is left arrow";
Steering(3);
}
else if(right==left){

cout <<"can't detect";

Steering(2);

}

elsef
cout <<"can't detect";
Steering(2);

}

}
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23 MAsE

HHE2 dtEE FAE fIe 25 820|0k 07| M= openCVE AtE
Sto] M H=S AlYSRIct O &A= Chgdh 2ot
231 dAE a2

#include "opencv2/objdetect.hpp”

#include "opencv2/highgui.hpp"

#include "opencv2/imgproc.hpp”

#include <iostream>

#include "Altino.h"

void main(){

while(1){

120), 180, 1);

Mat trans;

Mat frame,img;

Mat gray;

img = imread( inputName, 1 );

Mat matrotation = getRotationMatrix2D( Point(160,

warpAffine(img, img, matrotation, img.size());

cvCvtColor(img,gray,CV_BGR2GRAY);

for(int i=0;i<10;i++){

cvHoughLines2(gray,line, CV_HOUGH_PROBABILISTIC,5,10,2,double
paraml = O, double param2 = 0);

Scalar xy=cvContourArea(line,CvSlice slice =
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CV_WHOLE_SEQ);

cvLine(img,xy[0],xy[1],Scalar(255,255,255), int
thickness = 1, int lineType = 8, int shift = 0);

}

cvShowlmage("hello",img);

}

=]
)
2
o,
it
B>
[
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3. {xEHA
HEHAL oS HS SIX| YD TASIE MS QXS HX|sH=

HEZ SUBIC

void main(){
while(1){
Mat trans;
Mat frame,img;
Mat gray;
img = imread( inputName, 1 );
Mat matrotation = getRotationMatrix2D( Point(160,
120), 180, 1);

warpAffine(img, img, matrotation, img.size());
cvCvtColor(img,gray,CV_BGR2HSV);
cvlnRange(img,(0,100,100),(0,255,255),trans);
x,y=cvBoundingRect(trans, int update = 0);

cvRectangle(img,x,y,(0,255,255),int thickness = 1, int
lineType = 8, int shift = 0);

cvShowlmage("hello",img);

}

}

320 WRAIEE S A
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#include "rc_rx.h"

#include <Servo.h>

int Fleft=5;

int Fright=7;

int Bleft=9;

int Bright=11;

int FLD=6;

int FRD=§;

int BLD=10;

int BRD=12;

int stepmotor=22,dir=23,0n=24;//? D' ?c
int speedvalue=1000,s;

int bldcmotorl=30,bldcmotor2=32;//BLDC motor setting
Servo shootl;

Servo shoot2;

int stat;

int rasl,ras2;

#define led 13
#define dt 20 // [ms] Task time

int Up;
int Down;
int left;
int right;
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int Pright;//

int Pleft;

int i

int k=0;

unsigned long t=0;
void setup()

{

Serial.begin(115200); // Initlizing serial port before calling init_rc_rx() Function
init_rc_rx();
pinMode(led, OUTPUT);
for(i=5;i<13;i++)
pinMode(i,OUTPUT);

shootl.attach(40);
shootl.writeMicroseconds(200);
shoot2.attach(41);
shoot2.writeMicroseconds(200);
pinMode(22,0UTPUT);
pinMode(23,0UTPUT);
pinMode(24,0UTPUT);

1

void loop()

{

while(stat==0)

T 1T1177117 1177177 1INODEL /11177177111 711117711171711117171111111717711

{
t = micros()/1000;

read_rc_rx(); // CH1, CH2, CH3 and CH4 float variables will be calculated with

this Function is called
analogWrite(led,2.55*CH1);
Up=map(CH1,48,98,0,240);
Down=map(CH1,48,0,0,240);

left=map(CH2,48,98,0,240);
right=map(CH2,48,0,0,240);
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Pleft=map(CH4,48,98,0,240);
Pright=map(CH4,48,0,0,240);

if(CH3>80)

{

while(k<1)

{
for(speedvalue=800;speedvalue<=2000;speedvalue=speedvalue+100)
{

shootl.writeMicroseconds(speedvalue);
shoot2.writeMicroseconds(speedvalue);

delay(100);

Serial.println("/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\CHAEGING
/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\");//?EE'EE@W ON|

if(speedvalue==2000)

{

digitalWrite(On,HIGH);

digitalWrite(dir, LOW);

Serial.printin("PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH
PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH");

Serial.printin("PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH
PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH");

Serial.printIn("PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH
PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH");

Serial.printIn("PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH
PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH");

Serial.printIn("PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH
PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH");

Serial.printIn("PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH
PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH");

Serial.printIn("PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH
PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH");

Serial.printIin("PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH
PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH");

Serial.printin("PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH
PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH");

delay(3500);

digitalWrite(On,HIGH);
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digitalWrite(dir,HIGH);

Serial.printin("

PULL PULL

PULL PULL

Serial.printin("

)i

PULL PULL

PULL PULL

Serial.printin("

)i

PULL PULL

PULL PULL

Serial.printin("

)i

PULL PULL

PULL PULL

Serial.printIn("

)i

PULL PULL

PULL PULL

Serial.printIn("

)i

PULL PULL

PULL PULL

Serial.printIn("

)i

PULL PULL

PULL PULL
delay(3500);
digitalWrite(On,LOW);
1

}

k++;

}
speedvalue=800;

)i

shootl.writeMicroseconds(speedvalue);

shoot2.writeMicroseconds(speedvalue);

Serial.printIn("out out
Serial.printIn("out out

Serial.printIn("out out

Serial.printIn("out out

Serial.printIn("out out

Serial.printIn("out out

"

Serial.printIn("out out

"

Serial.printIn("out out

"

(
(
(
(
¢
(
(
Serial.printIn("out out
}

else if(CH3<80)

{
speedvalue=800;

out
out
out
out
out
out
out
out

out

out
out
out
out
out
out
out
out

out

out out
out out
out out
out out
out out
out out
out out
out out

out out

shootl.writeMicroseconds(speedvalue);

out
out
out
out
out
out
out
out

out
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out

PULL

PULL

PULL

PULL

PULL

PULL

PULL

out
out
out
out
out
out
out
out

out

PULL

PULL

PULL

PULL

PULL

PULL

PULL

out out
out out
out out"
out o
out o
out o
out out
out out

out out"

PULL

PULL

PULL

PULL

PULL

PULL

PULL

PULL

PULL

PULL

PULL

PULL

PULL

PULL

PULL

PULL

PULL

PULL

PULL

PULL

PULL
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shoot2.writeMicroseconds(speedvalue);
digitalWrite(On,LOW);

k=0;

}

if(CH2>40 && CH2<70 && CH1>40 && CH1<70 && CH4>40 && CH4<70)
{

STOP();
Serial.printin("@@@Q@Q@EPRPRAQQPRRAQOAPAPARAA@OPRPA@@@@@@@Check
Stop@@PR@@A@@EPR@E@@E@E@@@@");

}

//HIGH LOW ?5R8©7??LOW HIGH ??7Zt?? else if(CH1>70 && CH2>40 && CH2<70
&& CH4<70 && CH4>40)

{

Goforward();

Serial.println (" ssrirssfopyrad s srirr sy,

}

else if(CH1<40 && CH2>40 && CH2<70 && CH4<70 && CH4>40)
{

Gobackward();

Serial.printIn("*******+*B ACKWARD****##k¥xt).

}

else if(CH4<40 && CH2>40 && CH2<70 && CH1>40 && CH1<70)
{

TTRY);

Serial.printin("*********Tq the right*****+**"),

}

else if(CH4>70 && CH2>40 && CH2<70 && CH1<70 && CH1>40)
{

TTL();

Serial.printin("*********TQ the |eftr***rrrksr),

1

else if(CH2<40 && CH1>40 && CH1<70 && CH4<70 && CH4>40)
{

turnright();

Serial.printIn("******xxktyrn right*xxsxresn).

}
else if(CH2>70 && CH1>40 && CH1<70 && CH4<70 && CH4>40)
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{
turnleft();

Serial.printIn(" turn left );
}

Serial.print(CH1);//3%'¢"  #&? Serial.print("#t");
Serial.print(CH2);

Serial.print("#t");

Serial.print(CH3);

Serial.print("#t");

Serial.print(CH4);

Serial.print("Wt");

Serial.print(left);

Serial.print("Wt");

Serial.print(right);

Serial.print("Wt");
Serial.printIn(((micros()/1000)- (float)t)*100/dt);

while (dt > (micros()/1000)- t){
// do nothing
1

while(stat==1)
I11111711111111111117111111/MODE2///11111111111111111111111111/
{

rasl=digitalRead(3);

ras2=digitalRead(4);

if(rasl==1 && ras2==0)

{

turnleft();

1

else if(rasl==0 && ras2==1)
{

turnright();

1
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else if(rasl==1 && ras2==1)
{

shoot();

}

1

void turnleft()

{

digitalWrite(Fleft, HIGH);
digitalWrite(FLD,LOW);
digitalWrite(Fright,LOW);
digitalWrite(FRD,HIGH);
digitalWrite(Bleft, HIGH);
digitalWrite(BLD,LOW);
digitalWrite(Bright,LOW);
digitalWrite(BRD,HIGH);

}

void turnright()

{

digitalWrite(Fleft, LOW);
digitalWrite(FLD,HIGH);
digitalWrite(Fright,HIGH);
digitalWrite(FRD,LOW);
digitalWrite(Bleft, HIGH);
digitalWrite(BLD,LOW);
digitalWrite(Bright,LOW);
digitalWrite(BRD,HIGH);
1

void TTL()

{

digitalWrite(Fleft, LOW);
digitalWrite(FLD,HIGH);
digitalWrite(Fright, HIGH);
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digitalWrite(FRD,LOW);
digitalWrite(Bleft,LOW);
digitalWrite(BLD,HIGH);
digitalWrite(Bright, HIGH);
digitalWrite(BRD,LOW);

}

void TTR()
{
digitalWrite(Fleft, HIGH);
digitalWrite(FLD,LOW);
digitalWrite(Fright,LOW);
digitalWrite(FRD,HIGH);
digitalWrite(Bleft, LOW);
digitalWrite(BLD,HIGH);
digitalWrite(Bright, HIGH);
digitalWrite(BRD,LOW);

}

void Gobackward()

{

digitalWrite(Fleft, LOW);
digitalWrite(FLD,HIGH);
digitalWrite(Fright,LOW);
digitalWrite(FRD,HIGH);
digitalWrite(Bleft,LOW);
digitalWrite(BLD,HIGH);
digitalWrite(Bright,LOW);
digitalWrite(BRD,HIGH);
}

(
(
(
(
(
(
(
(

void Goforward()

{

digitalWrite(Fleft, HIGH);
digitalWrite(FLD,LOW);
digitalWrite(Fright,HIGH);
digitalWrite(FRD,LOW);
digitalWrite(Bleft, HIGH);
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digitalWrite(BLD,LOW);
digitalWrite(Bright, HIGH);
digitalWrite(BRD,LOW);

}

void STOP()
{
digitalWrite(Fleft, LOW);
digitalWrite(FLD,LOW);
digitalWrite(Fright,LOW);
digitalWrite(FRD,LOW);
digitalWrite(Bleft, LOW);
digitalWrite(BLD,LOW);
digitalWrite(Bright, LOW);
digitalWrite(BRD,LOW);

}

void shoot()

{

while(k<1)

{

for(speedvalue=800;speedvalue <=2000;speedvalue=speedvalue+100)
{

shootl.writeMicroseconds(speedvalue);
shoot2.writeMicroseconds(speedvalue);

delay(100y);

Serial.println("AAAAAAAANANNANAANNANANNAAARANANAAAANAAACHAEGING
AAAAAAANAANAANANAANAANANAAA":/ /2B ZaGY® ONI

if(speedvalue==2000)

{

digitalWrite(On,HIGH);

digitalWrite(dir, LOW);

Serial.printin("PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH
PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH");

Serial.printin("PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH
PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH");

Serial.printin("PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH

PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH");
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Serial.printin("PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH
PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH");
Serial.printin("PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH
PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH");
Serial.printin("PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH
PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH");
Serial.printIn("PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH
PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH");
Serial.printin("PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH
PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH");
Serial.printin("PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH
PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH PUSH");
delay(3500);

digitalWrite(On,HIGH);

digitalWrite(dir, HIGH);

Serial.printIn(" PULL PULL PULL PULL PULL PULL
PULL PULL )i

Serial.printIn(" PULL PULL PULL PULL PULL PULL
PULL PULL )i

Serial.printin(" PULL PULL PULL PULL PULL PULL
PULL PULL )

Serial.printin(" PULL PULL PULL PULL PULL PULL
PULL PULL )

Serial.printin(" PULL PULL PULL PULL PULL PULL
PULL PULL )

Serial.printin(" PULL PULL PULL PULL PULL PULL
PULL PULL )

Serial.printin(" PULL PULL PULL PULL PULL PULL
PULL PULL )

delay(3500);

digitalWrite(On,LOW);

speedvalue=800;

shootl.writeMicroseconds(speedvalue);

shoot2.writeMicroseconds(speedvalue);
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"

Serial.printIn("out out out out out out out out out out out out
Serial.printIn("out out out out out out out out out out out out"

Serial.printIn("out out out out out out out out out out out out"

Serial.printIn("out out out out out out out out out out out out"

Serial.printIn("out out out out out out out out out out out out"

"

Serial.printIn("out out out out out out out out out out out out"

"

Serial.printIn("out out out out out out out out out out out out"

"

( )
( )
( )
( )
Serial.printIn("out out out out out out out out out out out out");
( )
( )
( )
( )

Serial.printIn("out out out out out out out out out out out out");//?5{" OFF!!

sSalg D= AHUWe ZEE THALE otJACH Omer lkram ul Hagot MES ZEE

AFSoIRALM ot mte2 il e = AL22 WIIME Mttt

#include <Arduino.h>

#define CH1_int 0 // Channel 1 interrupt #

#define CH1_pin 2 // Respective channel Hardware interrupt pin number

#define CH2_int 1 // Channel 2 interrupt #

#define CH2_pin 3 // Respective channel Hardware interrupt pin number

#define CH3_int 4 // Channel 3 interrupt #

#define CH3_pin 19 // Respective channel Hardware interrupt pin number

#define CH4_int 5 // Channel 4 interrupt #

#define CH4_pin 18 // Respective channel Hardware interrupt pin number

#define valid_pulse_limit 3000 // [uS] Valid output high pulse time limit for RC
controller

#define max_high_time 1895 // [uS] Maximum expected high time

#define min_high_time 1090 // [uS] Minimum expected high time

volatile unsigned long CH1_t=0, CH1_delta=0, CHZ2_t=0, CH?2_delta=0, CH3_t=0,

CH3_delta=0, CH4_t=0, CH4_delta=0 ;
float CH1,CH2,CH3,CH4;
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// Interrupt ISRs

void CH1_int_ISR()

{

if ((micros()-CH1_t) < valid_pulse_limit){
CH1_delta = micros()-CH1_t;

}

CH1_t = micros();

}

void CH2_int_ISR()

{

if ((micros()-CH2_t) < valid_pulse_limit){
CH2_delta = micros()-CH2_t;

}

CH2_t = micros();

}

void CH3_int_ISR()

{

if ((micros()-CH3_t) < valid_pulse_limit){
CH3_delta = micros()-CH3_t;

}

CH3_t = micros();

}

void CH4_int_ISR()

{

if ((micros()-CH4_t) < valid_pulse_limit){
CH4_delta = micros()-CH4_t;

}

CH4_t = micros();

}

// Call able Function
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void init_rc_rx(){

Serial.print("Channel 1 connected to pin number...
Serial.printin(CH1_pin);

Serial.print("Channel 2 connected to pin number...
Serial.printin(CH2_pin);

Serial.print("Channel 3 connected to pin number...
Serial.printin(CH3_pin):

Serial.print("Channel 4 connected to pin number...
Serial.printin(CH4_pin);

pinMode(CH1_pin, INPUT):

pinMode(CH2_pin, INPUT);

pinMode(CH3_pin, INPUT):

pinMode(CH4_pin, INPUT);

attachinterrupt(CH1_int, CH1_int_ISR, CHANGE);
attachinterrupt(CH2_int, CH2_int_ISR, CHANGE);
attachinterrupt(CH3_int, CH3_int_ISR, CHANGE);
attachinterrupt(CH4_int, CH4_int_ISR, CHANGE);

}

void read_rc_rx(){
CH1 =
CH2 = ((float)CH2_delta
CH3 = ((float)CH3_delta
CH4 = ((float)

(
(float)min_high_time)*100/
(

w')s

wt')s

RSk

)

((float)CH1_delta—(float)min_high_time)*100/(max_high_time—min_high_time);

) ) )
float)min_high_time)*100/(max_high_time—min_high_time);
) ) )
) ) )
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I £715 Hof 2%

import cv2

import numpy as np
import math

import serial

import RPi.GPIO as GPIO

GPIO.setmode(GPIO.BCM)
GPIO.setup(17,GPIO.OUT)
GPIO.setup(18,GPIO.OUT)
GPIO.setup(27,GPIO.OUT)
GPIO.setup(22,GPIO.OUT)
GPIO.setup(23,GPIO.OUT)

countin=0
cap = cv2.VideoCapture(0)
suml=0.1

las=0

while(cap.isOpened()):

suml1=0.1

for i in range(1,5):

ret, img = cap.read()
cv2.rectangle(img,(350,350),(100,100),(0,255,0),0)
crop_img = img[100:350, 100:350]

grey = cv2.cvtColor(crop_img, cv2.COLOR_BGR2GRAY)
value = (35, 35)

blurred = cv2.GaussianBlur(grey, value, 0)

_, threshl = cv2.threshold(blurred, 127, 255,
cv2.THRESH_BINARY_INV+cv2. THRESH_OTSU)
#cv2.imshow('Thresholded', threshl)

(version, _, ) = cv2._version__split(.")

if version is '3"
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image, contours, hierarchy = cv2.findContours(threshl.copy(),
cv2.RETR_TREE, cv2.CHAIN_APPROX_NONE)

elif version is '2"

contours, hierarchy = cv2.findContours(threshl.copy(),cv2.RETR_TREE, W
cv2.CHAIN_APPROX_NONE)

cnt = max(contours, key = lambda x: cv2.contourArea(x))

xyw,h = cv2.boundingRect(cnt)
cv2.rectangle(crop_img,(x,y),(x+w,y+h),(0,0,255),0)

hull = cv2.convexHull(cnt)

drawing = np.zeros(crop_img.shape,np.uint8)
cv2.drawContours(drawing,[cnt],0,(0,255,0),0)
cv2.drawContours(drawing,[hull],0,(0,0,255),0)

hull = cv2.convexHull(cnt,returnPoints = False)

defects = cv2.convexityDefects(cnt,hull)

count_defects = 0

cv2.drawContours(threshl, contours, -1, (0,255,0), 3)
for i in range(defects.shape[0]):

s,e,f.d = defects]i,0]

start = tuple(cnt[s][0])

end = tuple(cnt[e][0])

far = tuple(cnt[f][0])

a = math.sqrt((end[0] - start[0])**2 + (end[1] - start[1])**2)
b = math.sqrt((far[0] - start[0])**2 + (far[1] - start[1])**2)
¢ = math.sqrt((end[0] - far[0])**2 + (end[1l] - far[1])**2)
angle = math.acos((b**2 + c**2 - a**2)/(2*b*c)) * 57
if angle <= 90:

count_defects += 1

cv2.circle(crop_img,far,1,[0,0,255],-1)

#dist = cv2.pointPolygonTest(cnt,far, True)
cv2.line(crop_img,start,end,[0,255,0],2)
#cv2.circle(crop_img,far,5,[0,0,255],-1)

fir=count_defects

if i>1:

suml=(fir+las)/2
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if count_defects ==

cv2.putText(img,"2", (50,50), cv2.FONT_HERSHEY_SIMPLEX, 2, 2)
elif count_defects ==

cv2.putText(img, "3", (5,50), cv2.FONT_HERSHEY_SIMPLEX, 2, 2)
elif count_defects ==

cv2.putText(img,"4", (50,50), cv2.FONT_HERSHEY_SIMPLEX, 2, 2)
elif count_defects ==

cv2.putText(img,"5", (50,50), cv2.FONT_HERSHEY_SIMPLEX, 2, 2)
else:

cv2.putText(img,"none”, (50,50), cv2.FONT_HERSHEY_SIMPLEX, 2, 2)

las=sum1l

#cv2.imshow('drawing’, drawing)
#cv2.imshow('end’, crop_img)
cv2.imshow('Gesture’, img)

all_img = np.hstack((drawing, crop_img))
#cv2.imshow('Contours', all_img)

print(sum1)

if suml>=15 and sum1<2.5:
GPIO.output(17,True)
GPIO.output(18,False
GPIO.output(27,False
GPIO.output(22,False

(
(
(
GPIO.output(23,False

)
)
)
)

elif sum1>=25 and suml1<3.5:
GPIO.output(17,False)
GPIO.output(18,True)
GPIO.output(27,False)
GPIO.output(22,False)
GPIO.output(23,False)

elif sum1>=3.5 and suml<4.5:
GPIO.output(17,False)
GPIO.output(18,False)
GPIO.output(27,True)
GPIO.output(22,False)
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GPIO.output(23,False)

elif sum1>=4.5:
GPIO.output(17,False)

GPIO.output(18,False)
GPIO.output(27,False)
GPIO.output(22,True)
GPIO.output(23,False)
else:
GPIO.output(17,False)
GPIO.output(18,False)
GPIO.output(27,False)
GPIO.output(22,False)
GPIO.output(23,True)

k= cv2.waitKey(5) &OxFF

if k==27:
GPIO.cleanup()
break

2 OLFO= B2 AxzC

#include <SoftwareSerial.h>
#define m1G 4

#define m1P 6

#define m2G 7

#define m2P 5
SoftwareSerial bluetooth(2, 3);
char a;

void Go();

void Left();

void Right();

void Back();

void Stop();

void setup()
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pinMode(m1G,1);
pinMode(m1P,1);
pinMode(m2G,1);
(

pinMode(m2P,1);
Serial.begin(9600);
bluetooth.begin(9600);

1

void loop()

{
if (bluetooth.available()) {

Serial.printIn(" ");
a=bluetooth.read();
}
if (Serial.available()) {
bluetooth.write(Serial.read());

}
Serial.print("xx");

Serial.print(a);

ifla=="x")
Stop();

else if(a=='a")
Go();

else if(a=="b")
Left();

else if(a=='c")
Right();

else if(a=="'d")
Back();

else{}

void Go()
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digitalWrite(m1G,1);
analogWrite(m1P,125);
digitalWrite(m2G,1);
analogWrite(m2P,125);

void Left()

{

digitalWrite(m1G,1);
analogWrite(m1P,125);
digitalWrite(m2G,0);
analogWrite(m2P,125);

void Right()

{

digitalWrite(m1G,0);
analogWrite(m1P,125);
digitalWrite(m2G,1);
analogWrite(m2P,125);

void Back()

{

digitalWrite(m1G,0);
analogWrite(m1P,125);
digitalWrite(m2G,0);
analogWrite(m2P,125);

void Stop()

{

digitalWrite(m1G,1);
analogWrite(m1P,0);
digitalWrite(m2G,1);
analogWrite(m2P,0);
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3. O}F0|E A&A 2
#include <SoftwareSerial.h>

SoftwareSerial bluetooth(2,3);

char a='x";

void setup() {
pinMode(8,INPUT);
pinMode(9,INPUT);
pinMode(10,INPUT);
pinMode(11,INPUT);
pinMode(12,INPUT);
Serial.begin(9600);
bluetooth.begin(9600);

}

void loop() {

// put your main code here, to run repeatedly:
if(digitalRead(8)==1)

{

Serial.printin('8");
bluetooth.write('x');

/10

}

else if(digitalRead(9)==1)
{

Serial.printin('9');
bluetooth.write('b');

/13

}

else if(digitalRead(10)==1)
{

Serial.printin('a');
bluetooth.write('d");

/15

}

else if(digitalRead(11)==1)
{

- 165 -



Serial.printin('b");
bluetooth.write('c');
/14

}

else if(digitalRead(12)==1)
{

Serial.printin('c');
bluetooth.write('a');
/12

}

else

delay(10);

}
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// This source all right resered SAEON
s

//Header area/////////1/11111111111111111111111711111111111111111111111]
#include "iostream"

#include "fstream"

#include "cstdlib"

#include "raspicam_still_cv.h"
#include "stdio.h"

#include "pthread.h”

#include "string.h"

#include "stdlib.h"

#include "vector"

#include "map"

#include "opencv2/core.hpp"
#include "opencv2/imgproc.hpp"
#include "opencv2/highgui.hpp"
#include "opencv2/videoio.hpp"
#include "opencv2/calib3d.hpp"
#include "opencv2/imgcodecs.hpp"
#include "opencv2/features2d.hpp"
#include "opencv2/xfeatures2d.hpp"
#include "opencv2/imgcodecs.hpp"
#include "opencv2/opencv.hpp"
#include "vector"

#include "errno.h"

#include "wiringPi.h"

#include "wiringSerial.h"

#include "raspicam_cv.h"
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#include "ctime"

#include <sys/time.h>

#include <signal.h>

#include "Altino.h"

#include <wiringPi.h>

#include <stdio.h>

#include <stdlib.h>

#include <softPwm.h>

//Header area/////////1]11111111111111111111111711111111111711111111117]

void missionl(void);

void mission2(void);

void mission2_2(void);

void mission3(void);

void mission3_2(void);

void mission4(void);

void mission5(void);

//Oefine area///////1111111111111111111111111111111111111111111111111111
#define IR_INTEGRAL_VALUE 5

#define TIMER_VALUE 20000

//Define area////////11]1]1111111111111111111111111111171711117111111717

int RobotV[7][2]={};
int Robot1=0;

int Robot2=0;

int Robot3=0;

int Robot4=0;

int Robot5=0;

int turn_C=0;

int c_right=0;

int c_left=0;

int missionb=0;

int line_trace_count=0;

//Namespace area//////////1]1111]111111111111111111111717711117171171717
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using Namespace std;
using Namespace cv;
using Namespace cv:xfeatures2d;

//Namespace area//////////11]1111111111111111111111111111111111111111717

//Create Object///////////11111111111111111111111111111111111111111111]/
raspicam::RaspiCam_Still_Cv Camera;
SensorData AltinoSensor_id1;

SensorData AltinoSensor_id129;
//Create Object/////////1/111111111111111111111111111111111111111111111/

//Nariable area////////1111111111111111111111111111111111111111111111717
Mat video_img; //orignal img

unsigned int ul6_capture_counter = 0;

unsigned char u8_capture_flg = 0;

int lower_color[3]={3,3,125};

int higher_color[3]={40,40,255};

//Nariable Altino control///////1/111/11111111111111111111111111111111]]
unsigned char u8_steering_value = 0;

unsigned char u8_steering_mode = 0;

unsigned char u8_steering_direction_value = 0;

int s16_left_motor_value = 0;

int s16_right_motor_value = 0;

unsigned char u8_sound = 0;

unsigned char u8_dot_command = 0;

unsigned char u8_dot_array[8] = {0, 0, 0, 0, O, O, O, O};

unsigned char u8_led;

unsigned int ul6_ir_sensor[6] = {0, 0, 0, O, O, O}
unsigned int ul6_drive_torque[2] = {0, O}
signed int s16_gsensor[3] = {0, 0, 0};

signed int s16_msensor[3] = {0, 0, O};

unsigned int ul6_steering_position = 0;

unsigned int ul6_steering_torque = 0;
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unsigned int ul6_cds = 0;
unsigned int ul6_temp = 0;
unsigned char u8_ir_remote = 0;

unsigned int ul6_battery = 0;

signed int s16_ir_move_vector[3][6] = {(0,0,0,0,0,0), (0,0,0,0,0,0), (0,0,0,0,0,0)};
signed int s16é_ir_integral[2][6] = {(0,0,0,0,0,0), (0,0,0,0,0,0)};

unsigned char u8_ir_integral_counter = 0;

unsigned char u8_steer_status_var = 0;

unsigned int ul6_strategy value[2] = {0, O};

unsigned char u8_final_status_Machine_code = 0;

//Nariable Altino control////////1//11111111111111111111111111111111111]

unsigned char u8_drive_conter = 0;
unsigned char u8_drive_status = 0;

unsigned char u8_wall_counter = 0;

//NVariable Vision control///////111//1111111111111111111111111111111//1]
Mat arrow_left;

Mat arrow_right;

double d_arrow_left_probability = 0;

double d_arrow_right_probability = 0;

unsigned char u8_arrow_direction_flg = 0; //0 Emty 1 Right 2 Left
//Nariable Vision control////////111/111111111111111111111111111111111]]

//Nariable area//////]1]1111111111111111111111117171111111111111171771]7

//thread Function/////1/1/1111111111111111111111111]1

pthread_t thread_m_1; //Video capture//
pthread_t thread_m_2; //
pthread_t thread_m_3; //

int thread_err m_1 = O;
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int thread_err m_2 = 0O;

int thread_err m_3 = 0;

//thread Function///////1/11111111111111111111111111]
SensorData Robot;

//parameter read///////11/1111111111111111111111111111111111111111111717
float getParamVal ( string id,int argc,char **argv,float defvalue ) {

for (int i=0; i<argc; i++ )

if (id== argv[i] )
return atof ( argv[i+1] );

return defvalue;
}
//parameter read///////11/1111111111111111111111711111711111711111717717

//camera open///////1111111117111711171111117117711111171117111711111171
void camera_setting(int argc, char *argv([])
{

Cameraset ( CV_CAP_PROP_FRAME_WIDTH, getParamVal  (
"-w",argc,argv,320 ) );

Camera.set ( CV_CAP_PROP_FRAME_HEIGHT, getParamVal (
"-h",argc,argv,240 ) );

Camera.set ( CV_CAP_PROP_BRIGHTNESS,getParamVal (
"-br",argc,argv,80 ) );

Camera.set ( CV_CAP_PROP_CONTRAST ,getParamVal (
"-co",argc,argv,60 ) );

Camera.set ( CV_CAP_PROP_SATURATION, getParamVal (
"-sa",argc,argv,60 ) );

Camera.set ( CV_CAP_PROP_GAIN, getParamVal ( "-g",argcargv ,50 )

Camera.set ( CV_CAP_PROP_EXPOSURE, getParamVal ( "-ss",argc,argv,
50) )
Camera.open();

}
//camera open///////111]11111111111717111111171771717111171171711711717
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//Nision templat matching////////1///1111111111111111111111111111111111]
double templat_match(Mat video_mat, Mat target_mat)
{
Mat img_disPlay;
Mat result;
int match_method = 5;
video_mat.copyTo(img_disPlay);
int result_cols = video_mat.cols - target_mat.cols + 1;
int result_rows = video_mat.rows - target_mat.rows + 1;
result.create(result_rows, result_cols, CV_32FC1);
matchTemplate(video_mat, target_mat, result, match_method);
double minVal; double maxVal; Point minLoc; Point maxLoc; Point
matchLoc;
minMaxLoc(result, &minVal, &maxVal, NULL, &maxLoc);
//matchLoc = minLog;
matchLoc = maxLoc;
rectangle(img_disPlay, maxLoc, Point(maxLoc.x+target_mat.cols,
maxLoc.y+target_mat.rows), Scalar:all(0), 2, 8, 0);
//cout << "X=" << maxLocx << " Y=" << maxLocy <<
Maxvalue=" << maxVal << endl;
imshow("templat match", img_disPlay);
waitKey(10);
return maxVal;
}
//Nision templat matching/////////11/1711111117111111111111111111111111]

//Perfomance setting/////////11/1111111111111111111111111111111111111]1]
void performance(Mat video_mat){

Mat img_disPlay;

Mat hsy;

Mat mask,maskl,mask?2;

Mat result;

int morph_size=2;

//Mat element=getStructuringElement
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video_mat.copyTo(result);
result.convertTo(result,CV_16U);
cvtColor(video_mat,hsv,CV_BGR2HSV);
inRange(hsv,Scalar(0,50,50),Scalar(10,255,255),mask1);
inRange(hsv,Scalar(170,70,50),Scalar(180,255,255),mask2);
mask=mask1|mask2;
morphologyEx(mask,mask, MORPH_OPEN,2);
vector<Point> pts;
findNonZero(mask,pts);
Rect box=boundingRect(pts);
rectangle(video_mat,box,Scalar(0,0,255),3);
imshow("result2",mask);
imshow("Color",video_mat);
printf("x:%d,y:%d", box.x,box.y);
if(box.x>120){//rightturn

Steering(3);

Go(350,350);

Go(250,250);

Robot=Sensor(1);

if(Robot.IRSensor[0]>202 && Robot.IRSensor[1]>260

Robot.IRSensor[2]>150)
{
while(1)

Go(0,0);
DisPlay('D");
delay(1000);
DisPlay('T);
delay(1000);
DisPlay('C");
delay(1000);
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else if(box.x<120){//leftturn
Steering(1);
Go(350,350);
Go(250,250);
Robot=Sensor(1);

//Perfomance setting//////////111]1]11111111111111111111111111111111111]

/Nision hough transform///////////1]11111111111111111111111111111111111

void hough_transform(Mat video_mat)

{

Mat gray_video;
Mat result;
int failed_count=0;
video_mat.copyTo(result);
cvtColor(video_mat, gray_video, CV_RGB2GRAY);
Canny(gray_video, gray_video, 100, 200, 3);
//vector<Vec2f> lines;
vector<Vec4i> lines;
HoughLinesP(gray_video, lines, 1, CV_P1/180, 100, 0, 0);
Vecdi params;
int x1,y1,x2,y2;
for(int k=0; k<lines.size();k++){
params=lines[k];
x1=params[0O];
yl=params[1];
x2=params[2];

y2=params[3];
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Point ptl(x1,yl),pt2(x2,y2);

if(x1+2<=x2&8x2>=x1-2&8&lines.size()>110&&lines.size() < 180&&y1>170&8&y2
>170)
printf("lines[%2d]=P1(%4d,%4d)=P2(%4d,%4d) count:
%d lineSize: %d¥#n" kx1,y1,x2,y2 line_trace_count,lines.size());
line(result,ptl,pt2,Scalar(0,0,255),2);
if(yl>310&8&y2>310){line_trace_count++;}
}

//imshow("hough transform", result); waitKey(10);

}

/*for( size t i = 0; i < lines.size(); i++ )

{
float rho = lines[i][0], theta = linesl[i][1];
Point ptl, pt2;
double a = cos(theta), b = sin(theta);
double x0 = a*rho, yO = b*rho;
cvRound(x0 + 1000*(-b));

ptly = cvRound(yO0 + 1000*(a));

pt2.x = cvRound(x0 - 1000*(-b));

pt2.y = cvRound(y0 - 1000*(a));

line(result, ptl, pt2, Scalar(0,0,255), 3, CV_AA);

ptl.x

Y/

//imshow("canny edge", gray_video);

/Nision hough transform///////////1111111111111111111111111111111111111
/7img capture/////111111111117117171111111717117171111111117117171111117

void img_capture(void)

{
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if ( /Camera.grab () ){ printf("Camera ErrorWn"); }
else
{
ul6_capture_counter++;
//cout<< ul6_capture_counter << endl;
u8_capture_flg = 1;
Camera.retrieve (video_img);
Mat matrotation = getRotationMatrix2D( Point(160, 120), 180, 1);
warpAffine(video_img, video_img, matrotation, video_img.size());
u8_capture_flg = 0;
//imshow("Video imgage", video_img);
d_arrow_right_probability = templat_match(video_img,
arrow_right);

d_arrow_left_probability = templat_match(video_img, arrow_left);

if(d_arrow_right_probability > 0.5) && (d_arrow_left_probability >
0.5))

//cout << "Right Probability <<

d_arrow_right_probability
//<< "Left Probability = " << d_arrow_left_probability;

if(d_arrow_right_probability > d_arrow_left_probability)

{
u8_arrow_direction_flg = 1;
c_right++;
//cout << " It will be right arrow" << end|;
}
else
{
c_left++;

u8_arrow_direction_flg = 2;

//cout << It will be left arrow" << endl;
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}

else

cout << " Did not find any kind of arrow " << end|;

//hough_transform(video_img);

//performance(video_img);

/7img capture/////111111111117117171111111717117171111111117117171111111

//altino control send///////////111/11111111111111111111111111111111171/
void altino_send_Data(void)

{

-1000; }

//streering control///////11/1111111111]1/

Sendbuf[5] = u8_steering_value; //steering value

Sendbuf[24] = u8_steering_mode; //steering mode

Sendbuf[25] = u8_steering_direction_value; //steering direction value

//streering control//////111/1111111111]1/

//drive motor control////////111/1/1/1111/

if(s16_right_motor_value > 1000){ s16_right_motor_value = 1000; }

else if(s16_right_motor_value < -1000) s16_right motor_value =

else{ }

if(s16_left_ motor_value > 1000){ s16_left motor value = 1000; }
else if(s16_left_ motor_value < -1000){ s16_left_ motor value = -1000;

else{ }
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if(s16_right_motor_value < 0){ s16_right_motor_value = 32768 -
s16_right_motor_value; }
if(s16_left_motor_value < 0){ s16_left_ motor_value = 32768 -

s16_left_motor_value; }

Sendbuf[7]
Sendbuf[8]

(byte)(s16_right_motor_value / 256);
(byte)(s16_right_motor_value % 256);

Sendbuf[10] = (byte)(s16_left_motor_value / 256);
Sendbuf[11] = (byte)(s16_left_motor_value % 256);
//drive motor control/////////11/1///111//

//sound control//////11//11111111111111]]]
Sendbuf[22] = u8_sound;

//sound control///////1111111111111111111]

//disPlay control//////11111111111111111]]
Sendbuf[12]
Sendbuf[13] = u8_dot_array[0];
Sendbuf[14] = u8_dot_array[1];
Sendbuf[15] = u8_dot_array[2];
Sendbuf[16] = u8_dot_array[3];
Sendbuf[17] = u8_dot_array[4];
Sendbuf[18]

Sendbuf[19] = u8_dot_array[6];
Sendbuf[20]

//disPlay control//////11/11111111111111]]

u8_dot_command;

= u8_dot_array[5];

= u8_dot_array[7];

//\ed control//////111111111111111111111]

Sendbuf[23] = u8_led;

//\ed control//////111111111111111111111]

SendData(Sendbuf);
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//altino control send///////1///11111111111111111111111111111111111111]1

//IR sensor vector control /////////]1]11111111111111111111111111111171]

void ir_sensor_vector_calculator(void)

{

s16_ir_move_vector[0][0]
s16_ir_move_vector[0][1]
s16_ir_move_vector[0][2]
s16_ir_move_vector[0][3]
s16_ir_move_vector[0][4]

s16_ir_move_vector[0][5]

s16_ir_move_vector[2][0]

s16_ir_move_vector[0][0];

s16_ir_move_vector[2][1]

s16_ir_move_vector[0][1];

s16_ir_move_vector[2][2]

s16_ir_move_vector[0][2];

s16_ir_move_vector[2][3]

s16_ir_move_vector[0][3];

s16_ir_move_vector[2][4]

s16_ir_move_vector[0][4];

s16_ir_move_vector[2][5]

ul6_ir_sensor[0];

[
ul6_ir_sensor[1];
[

ul6_ir_sensor[2];

ul6_ir_sensor|[3];

ul6_ir_sensor[4];

ul6_ir_sensor[5];

s16_ir_move_vector[1][0]

s16_ir_move_vector[1][1]

s16_ir_move_vector[1][2]

s16_ir_move_vector[1][3]

s16_ir_move_vector[1][4]

s16_ir_move_vector[1][5]

s16_ir_move_vector[0][5];

/*

s16_ir_move_vector[1][0]
s16_ir_move_vector[1][1]
s16_ir_move_vector[1][2]
s16_ir_move_vector[1][3]
s16_ir_move_vector[1][4]

s16_ir_move_vector[1][5]

system("clear");
printf("IR0O= %d ",

s16_ir_move_vector[0][0];
s16_ir_move_vector[0][1];
s16_ir_move_vector[0][2];

]
]
]
s16_ir_move_vector[0][3];
s16_ir_move_vector[0][4];

]

s16_ir_move_vector[0][5];

s16_ir_move_vector[2][0]);
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printf("IR1= %d ", s16_ir_move_vector[2][1]);
printf("IR2= %d ", s16_ir_move_vector[2][2]);
printf("IR3= %d ", s16_ir_move_vector[2][3]);
printf("IR4= %d ", s16_ir_move_vector[2][4]);

printf("IR5= %d¥n", s16_ir_move_vector[2][5]);

*/

}

//IR sensor vector control ///////1]11111111111111]11111111171111111111]

//IR sensor integral control //////////1111]111111111111111111111111111]

void ir_sensor_integral_control(void)

{

if(u8_ir_integral_counter < IR_INTEGRAL_VALUE)

{
s16_ir_integral[0][O] =
s16_ir_move_vector[0][0];
s16_ir_integral[0][1]
s16_ir_move_vector[0][1];
s16_ir_integral[0][2]

s16_ir_move_vector[0][2];

s16_ir_integral[0][3]
s16_ir_move_vector[0][3];

s16_ir_integral[0][4]
s16_ir_move_vector[0][4];

s16_ir_integral[0][5]
s16_ir_move_vector[0][5];

u8_ir_integral_counter++;

else

s16_ir_integral[1][0] =

s16_ir_integral[0][0]

= sl6_ir_integral[0][1]

s16_ir_integral[0][2]

= sl6_ir_integral[0][3]

= sl6_ir_integral[0][4]

= sl6_ir_integral[0][5]

(slé_ir_integral[0][0]

s16_ir_move_vector[0][0]) / (IR_INTEGRAL_VALUE + 1);

s16_ir_integral[1][1] =

(s16_ir_integral[0][1]

s16_ir_move_vector[0][1]) / (IR_INTEGRAL_VALUE + 1);
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s16_ir_integral[1][2] = (slé_ir_integral[0][2] +
s16_ir_move_vector[0][2]) / (IR_IINTEGRAL_VALUE + 1);

s16_ir_integral[1][3] = (slé_ir_integral[0][3] +
s16_ir_move_vector[0][3]) / (IR_.INTEGRAL_VALUE + 1);

s16_ir_integral[1][4] = (slé_ir_integral[0][4] +
s16_ir_move_vector[0][4]) / (IR_INTEGRAL_VALUE + 1);

s16_ir_integral[1][5] = (slé_ir_integral[0][5] +

s16_ir_move_vector[0][5]) / (IR_INTEGRAL_VALUE + 1);

[05;
(1];
(2];
(3]
[4];
(55

s16_ir_integral[0][0] = s16_ir_move_vector[0
s16_ir_integral[0][1] = s16_ir_move_vector[0
s16_ir_integral[0][2] = s16_ir_move_vector[0
s16_ir_integral[0][3] = s16_ir_move_vector[0

s16_ir_integral[0][4] = s16_ir_move_vector[0

[ s S s S e T W T

s16_ir_integral[0][5] = s16_ir_move_vector[0

u8_ir_integral_counter = 0;

printf("IR0O= %d ", s16_ir_integral[1]{0] );
printf("IR1= %d ", s16_ir_integral[1]{1] );
printf("IR2= %d ", s16_ir_integral[1]{2] );
printf("IR3= %d ", s16_ir_integral[1]({3] );
printf("IR4= %d ", s16_ir_integral[1]{4] );
printf("IRS= %d ", s16_ir_integral[1][5] );
printf("arrow %d ", u8_arrow_direction_flg);
printf("status %d¥#n", u8_drive_status);
}
//IR sensor integral control //////////1111111111111111111111111111117]/

//drive steering control ////////11111111111111111111111111111111111111]
void drive_direction_maker(signed int t8_motor_right_value, signed int

t8_motor_left_value)

{
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s16_right_motor_value = t8_motor_right_value;

s16_left_motor_value = t8_motor_left_value;

void  drive_steer_maker(unsigned char t8_steer_value, unsigned char
t8_steer_mode_value)
{

/

if(t8_steer_value < 128)

//if(s16_ir_integral[1][0] > 100){ u8_ steering_mode = 1;
u8_steering_value = 100; }
if(s16_ir_integral[1][0] > 50){ u8_steering_mode = 0;
u8_steering_value = 3;}
else{ u8_steering_mode = 1; u8_steering_value =
s16_ir_integral[1][0] * 2; }
}

else
{
//if(s16_ir_integral[1][2] > 100){ u8_steering_mode = 1;
u8_steering_value = 100; }
if(s16_ir_integral[1][2] > 50){ u8_steering_mode = 0;

u8_steering_value = 1;}

else{ u8_steering_mode = 1; u8_steering_value
s16_ir_integral[1][2] * 2 + 128; }
}
*/
//printf("%d", u8_steering_value);
u8_steering_value = t8_steer_value;

u8_steering_mode = t8 steer_mode_value;
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void drive_control(void)

{

//drive_direction_maker(0, 0);
//drive_steer_maker(100,1);

switch(u8_final_status_Machine_code)

{

case O:

break;

case 1:

break;

case 2:

break;

// Error Status //
drive_direction_maker(0, 0);

drive_steer_maker(0,1);

// Drive Front //
drive_direction_maker(300, 300);

drive_steer_maker(0,1);

// Drive Rear //
drive_direction_maker(-300, -300);

drive_steer_maker(0,1);

case 5: // Drive Forward Turn Right //

break;

drive_direction_maker(300, 300);

drive_steer_maker(100,1);

case 6: // Drive Rear Turn Right //

break;

case 9:

drive_direction_maker(-300, -300);
drive_steer_maker(100,1);

// Drive Forward Turn Left //
drive_direction_maker(300, 300);
drive_steer_maker(100+128,1);
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break;

case 10: // Drive Rear Turn Left //
drive_direction_maker(-300, -300);
drive_steer_maker(100+128,1);
break;

//drive Function/////1/11/11111111111111111111111111111111111111111111]
void drive_wall_dect(void)
{
if((u8_steer_status_var & 0x07) == 0x07)
{
u8_wall_counter++;
if(u8_wall_counter > 200){ u8_drive_status++;
u8_wall_counter = 0; }

else{ u8_wall_counter++; }

else

u8_wall_counter = 0;

void drive_wall_disappear(void)
{
if((u8_steer_status_var & 0x07) == 0x00)
{
u8_wall_counter++;
if(u8_wall_counter > 200){ u8_drive_status++;
u8_wall_counter = 0; }

else{ u8_wall_counter++; }
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else

u8_wall_counter = 0;

void drive_left_wall_dect(void)
{
if((u8_steer_status_var & 0x04) == 0x04)
{
u8_wall_counter++;
if(u8_wall_counter > 200){ u8_drive_status++;
u8_wall_counter = 0; }

else{ u8_wall_counter++; }

else

u8_wall_counter = 0;

void drive_right_wall_dect(void)

{
if((u8_steer_status_var & 0x01) == 0x01)
{

u8_wall_counter+ +;
if(u8_wall_counter > 200){ u8_drive_status++;
u8_wall_counter = 0; }

else{ u8_wall_counter++; }

else

u8_wall_counter = 0;
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void drive_front(void)
{

if(u8_wall_counter == 0){ drive_direction_maker(250,
drive_steer_maker(0,1); }

else{ drive_direction_maker(0, 0); }

drive_wall_dect();

void drive_back(unsigned char t8_streering_buf)
{

if(u8_wall_counter == 0){  drive_direction_maker(-400,
drive_steer_maker(t8_streering_buf,1); }

else{ drive_direction_maker(0, 0); }//

drive_wall_disappear();

void turn_left(void)
{

if(u8_wall_counter == 0){ drive_direction_maker(300,
drive_steer_maker(110+128,1); }

else{ drive_direction_maker(0, 0); }

drive_left_wall_dect();

void turn_right(void)
{

if(u8_wall_counter == 0){ drive_direction_maker(300,
drive_steer_maker(110,1); }

else{ drive_direction_maker(0, 0); }

drive_right_wall_dect();
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void missionl(void)

{

%d

Go(350,350);
delay(400);
Go(0,0);
while(Robot.IRSensor[1]<2700)
{
Go(400,400);
Go(230,230);
Robot=Sensor(1);

for(int countIR=0;countIR<6;countIR++)

",countIR,Robot.IRSensor[countIR]);

Go(-350,-350);
delay(400);
Go(0,0);

printf("aaaaaaaaaadADADA");
Go(0,0);

delay(6000);
Robot=Sensor(1);
Go(-400,-400);

delay(1200);

Go(0,0);

delay(300);

if(c_right>c_left)

{
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{
printf("print  %d=
Robot=Sensor(1);

}

printf("#n");



mission2();

mission3();
mission4();
mission5();

}

else if(c_left>c_right)

{
mission2_2();
mission3_2();

}

else

{
mission2();
mission3();
mission4();
mission5();

}

void mission2(void)

{

int RightV=0;
Robot=Sensor(1);
if(c_right>c_left)
{
while(Robot.IRSensor[1]<275 && Robot.IRSensor[0]<200 &&
RobotIRSensor[2]<143)

{
Robot=Sensor(1);
Steering(3);
Go(450,450);
Go(270,270);

!
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Go(0,0);

delay(1000);

while(RightV <12000)

{

Steering(3);
Go(-230,-230);
Go(-400,-400);

printf("aaaaaatn");

Robot=Sensor(1);
while(Robot.IRSensor[2]<162)

{

printf("00000000000000000000000%N");
Steering(2);

Go(450,400);

Go(240,250);

Robot=Sensor(1);
printf("RightV=%d#n",RightV);

if(Robot.IRSensor[3]>135)
{

RightV++;
}

else

if(RobotIRSensor[3]<108 && RightV>1)

{
Go(0,0);
while(Robot.IRSensor[2]<180 &&
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Robot.IRSensor[1]<350)

printf("aaaaaaaaaaaaaaaattn");

G

0(0,0);

Go(450,450);
Go(250,250);
Robot=Sensor(1);

printf("ccccccecccccccccccccccccn';

delay(2000);

while(RightV<9999)

{
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Robot.IRSensor([3]=3;

while(Robot.IRSensor[3]<118)

{
Steering(1);
Go(-400,-400);
Go(-250,-250);
Robot=Sensor(1);

}

Go(0,0);

delay(300);

Steering(2);

Go(350,350);

delay(400);

Go(0,0);

delay(300);

while(Robot.IRSensor[2]<160)
{

Steering(3);



Go(400,400);
Go(250,250);
Go(200,200y;
Robot=Sensor(1);

Go(-330,-330);
delay(700);
Go(0,0);
delay(1000);
Steering(1);
Go(350,350);
delay(400);

while(Robot.IRSensor[0] <500 &a&
Robot.IRSensor[2]< 500)

printf("bbbbbbbbbbbbin");
Steering(2);
Go(400,400);
Go(250,250);
Robot=Sensor(1);
for(int countIR=0;countIR<6;countIR++)
{
printf("print  %d=
%d ",countIR,Robot.IRSensor[countIR]);
Robot=Sensor(1);

}
printf("#n");
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Steering(2);
Go(-350,350);
delay(400);

Go(0,0);
RightV=14000;
//mission5();
DisPlay('1");
delay(1000);
DisPlay('2";
delay(1000);
DisPlay('3");
delay(1000);
DisPlay(0);

void mission2_2(void)

{

int RightV=0;
Robot=Sensor(1);
if(c_right>c_left)
{
while(Robot.IRSensor[1]<275 && Robot.IRSensor[0]<200 &&
Robot.IRSensor[2]<143)

{
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Robot=Sensor(1);
Steering(3);
Go(450,450);
Go(270,270);

Go(0,0);
delay(1000);

while(RightV <12000)
{

Steering(1);
Go(-230,-230);
Go(-400,-400y;

printf("aaaaaattn");

Robot=Sensor(1);

while(Robot.IRSensor[0] <200)

{
printf("00000000000000000000000%N");
Steering(2);
Go(450,400);
Go(240,250);
Robot=Sensor(1);
printf("RightV=%d#n",RightV);

if(Robot.IRSensor[4]>220)
{
RightV++;

else
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Robot.IRSensor[1]<350)

ifRobot.IRSensor[4]<220 && RightV>1)

{

Go(0,0);
while(Robot.IRSensor[0]<230 &’

Go(0,0);
delay(2000);

Go(450,450);
Go(250,250);
Robot=Sensor(1);

printf("ccccccccccccccccccccceccWn™);

while(RightV<9999)

{
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Robot.IRSensor[4]=3;

while(Robot.IRSensor[4]<250)

{
Steering(1);
Go(-400,-400);
Go(-250,-250);
Robot=Sensor(1);

}

Go(0,0);

delay(300);

Steering(2);

Go(350,350);

delay(400);

Go(0,0);

delay(300);



while(Robot.IRSensor[0]<200)
{

printf('aaaaaaaaaaaaaaaattn”);
Steering(1);
Go(400,400);
Go(250,250);
Go(200,200y;
Robot=Sensor(1);

Go(-330,-330);
delay(700);
Go(0,0);
delay(1000);
Steering(3);
Go(350,350);
delay(400);

while(Robot.IRSensor[0] <500 &&
Robot.IRSensor[2]< 500)

printf("bbbbbbbbbbbbn");
Steering(2);
Go(400,400);
Go(250,250);
Robot=Sensor(1);
f o r ( i n t

countIR=0;countIR<6;countIR++)
printf("print  %d=

%d ",countIR,Robot.IRSensor[countIR]);
Robot=Sensor(1);
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1
printf("#n");

Steering(1);
Go(-350,350);
delay(400);

Go(0,0);
RightV=14000;
//mission5();
DisPlay('1");
delay(1000);
DisPlay('2";
delay(1000);
DisPlay('3";
delay(1000);
DisPlay(0);

printf(“iiiiiiiiiiiiiiiiiiiiigtn");

void mission3(void)

{

printf("mission3#n");
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Steering(1);

Go(-350,-350);

delay(800);

Steering(2);

while(Robot.IRSensor[5]<200)

{
Go(0,0);
Go(-200,-200y;
Go(-450,-450);
Robot=Sensor(1);

}

Go(0,0);

delay(1000);

Steering(1);
Go(350,350);
delay(1200);

while(Robot.IRSensor[1]<245 && RobotIRSensor[2]<135)

{
Steering(2);
Go(270,270);
Go(350,350);
Robot=Sensor(1);

Go(0,0);
Steering(2);

void mission3_2(void)

{

printf("mission3#n");
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Steering3;

Go(-350,-350);

delay(800);

Steering(2);

while(Robot.IRSensor[5]<200)

{
Go(0,0);
Go(-200,-200y;
Go(-450,-450);
Robot=Sensor(1);

}

Go(0,0);

delay(1000);

Steering(3);
Go(350,350);
delay(1200);

while(Robot.IRSensor[1]<245 && Robot.IRSensor[0]<180)

{
Steering(2);
Go(270,270);
Go(350,350);
Robot=Sensor(1);

Go(0,0);
Steering(2);

void mission4(void)

{
line_trace_count=0;

printf("mission4#n");
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while(1)

Steering(2);
Go(400,400);
Go(270,270);
Robot=Sensor(1);

while(Robot.IRSensor[0]>202 && Robot.IRSensor[1]>276
Robot.IRSensor[2]>140)
{
Steering(3);
Go(-300,-300y);
Steering(2);
Go(-300,-300y);
Robot=Sensor(1);
}
while(Robot.IRSensor[0]>202 && Robot.IRSensor[0]<280)

{

Steering(3);
Go(350,350);
Robot=Sensor(1);
}
while(Robot.IRSensor[0]>280)
{

Steering(1);
Go(-350,-300);
Steering(2);
Go(-350,-350);
Robot=Sensor(1);
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while(Robot.IRSensor[2]>147 && Robot.IRSensor[2]<180)

{

Steering(1);
Go(350,300);
Robot=Sensor(1);

while(Robot.IRSensor[2]>170)

{

Steering(3);
Go(-350,-300y);
Steering(2);
Go(-350,-350);
Robot=Sensor(1);
if(missionb==1)

{

missionb=2;

while(Robot.IRSensor[4]>260)

{

printf("print %d= %d

Steering(3);
Go(350,350);
Steering(2);
Go(270,270);
Robot=Sensor(1);

missionb=1;

for(int countIR=0;countIR<6;countIR++)
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",countIR,Robot.IRSensor[countIR]);

Robot=Sensor(1);



1
printf("#n");

Go(0,0);

while(Robot.IRSensor[3]>105 && Robot.IRSensor[3]<700)
{

Steering(1);
Go(350,350);
Steering(2);
Go(270,270);
Robot=Sensor(1);

}

if(missionb==2)

{
Go(0,0);
Steering(1);
Go(400,400);
delay(800);
Go(0,0);
delay(3000);
for(int i=0;i<70000000;i++){}

missionb+ +;

Go(0,0);
delay(1000);
}
//cross
void mission5(){
line_trace_count=0;

printf("mission4#n");
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while(1)

Steering(2);
Go(400,400);
Go(270,270);
Robot=Sensor(1);
if(Robot2>2)
break;

while(Robot.IRSensor[0]>202 && Robot.IRSensor[1]>276
Robot.IRSensor[2]>140)
{
Steering(3);
Go(-300,-300);
Steering(2);
Go(-300,-300y);
Robot=Sensor(1);

if(Robot2>2)
break;

while(Robot.IRSensor[0]>202 && Robot.IRSensor[0]<280)
{

Steering(3);
Go(350,350);
Robot=Sensor(1);
}
if(Robot2>2)
break;
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while(Robot.IRSensor[0]>280)
{

Steering(1);
Go(-350,-300);
Steering(2);
Go(-350,-350);
Robot=Sensor(1);
}
if(Robot2>2)
break;

while(Robot.IRSensor[2]>147 && Robot.IRSensor[2]<180)
{
Steering(1);
Go(350,300);
Robot=Sensor(1);
}
if(Robot2>2)
break;

while(Robot.IRSensor[2]>170)
{
Steering(3);
Go(-350,-300);
Steering(2);
Go(-350,-350);
Robot=Sensor(1);
if(missionb==1)
{

missionb=2;
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if(Robot2>2)
break;
while(Robot.IRSensor[4]>260)
{
Steering(3);
Go(350,350);
Steering(2);
Go(270,270);
Robot=Sensor(1);

}
if(Robot2>2)
break;

while(Robot.IRSensor[3]>105 && Robot.IRSensor[3]<700)
{

Steering(1);
Go(350,350);
Steering(2);
Go(270,270);
Robot=Sensor(1);

}
if(Robot.IRSensor[0]<180 && RobotIRSensor[1]<240 &&
Robot.IRSensor[2]<140)
{
Robot4++;
printf(" %d #n",Robot4);
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Go(0,0);
delay(1000);
}

void turn_check(void){

if(u8_arrow_direction_flg==1){
mission1();

}

else if(u8_arrow_direction_flg==2){
turn_left();

}

else{printf("cannot find Arrow!");}

drive_direction_maker(300, 300);

u8_drive_status=3;

void drive_rear(void)
{
}

void drive_Function(void)

{
switch(u8_drive_status)
{
case 0:
delay(1000);
break;
case 1.

drive_back(50+128);
break;

case 2:
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/*

*/

break;

case 3:

break;

case 4.

break;

case 5:

break;

case 6:

break;

case 7:

break;

case 8:

break;

default:

break;

turn_check();

drive_back(70);

drive_control();

drive_back(0);

turn_right();

drive_back(0);

drive_front();
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//drive Function///////111111111111111111111111111111111117111111171717

void strategy_maker(void)

{

switch(u8_steer_status_var)

{

53: case 56:

case 31:

58: case 63:

57:

62:

60:

case 0: case 5: case 8: case 13: case 16: case 21: case 24:

case 29: case 32: case 37: case 40: case 45: case 48: case

case 61: case 64:

u8_final_status_Machine_code = 1;

break;

case 2: case 7. case 10: case 15: case 18: case 23: case 26:

case 34: case 39: case 42: case 47: case 50: case 55: case

u8_final_status_Machine_code = 2;
break;

case l:case 9:case 17:case 25:case 33:case 4l:case 49:case

u8_final_status_Machine_code = 5;
break;

case 6:case l4:case 22:case 30:case 38:case 46:case 54:case

u8_final_status_Machine_code = 6;
break;

case 4:.case 12:case 20:case 28:.case 36:case 44:.case 52:case

u8_final_status_Machine_code = 9;
break;
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case 3:case ll:case 19:case 27:case 35:case 43:case 51: case

59:
u8_final_status_Machine_code = 10;
break;
default:
u8_final_status_Machine_code = 0;
break;

void drive_status_maker(void)

{

//basic status maker////////1//1/

u8_steer_status_var = 0,

if(s16_ir_integral[1][0] > 7){ u8_steer_status_var = 0x01;}

else{}

if(s16_ir_integral[1][1] > 7){ u8_steer_status_var = u8_steer_status_var
+ 0x02;}

else{}

if(s16_ir_integral[1][2] > 7){ u8_steer_status_var = u8_steer_status_var
0x04;}

else{}

+

if(sl6_ir_integral[1][3] > O0){ u8_steer_status_var =u8_steer_status_var
0x08;}

else{}

—+

if(s16_ir_integral[1][4] > 0){ u8_steer_status_var = u8_steer_status_var
0x10;}

else{}

+

- 208 -



if(s16_ir_integral[1][5] > 0){ u8_steer_status_var = u8_steer_status_var
+ 0x20;}

else{}

//printf("%d", u8_steer_status_var);
//basic status maker////////11]]/

//strategy maker///////11111//11/
strategy_maker();
//strategy maker//////11//111/11/

drive_Function();

//strategy maker//////1///1111/1/
drive_control();
//strateqy maker//////111111/111]
}
//drive steering control //////////11111111111111111111111111111111111]]

//altino control read/////////11/11111111111111111111111111111111111111]
void altino_sensor_disPlay(void)
{
system("clear");
printf("IRO= %d ", ul6_ir_sensor[0]);
printf("IR1= %d ", ul6_ir_sensor[1]);
printf("IR2= %d ", ul6_ir_sensor[2]);
printf("IR3= %d ", ul6_ir_sensor([3]);
ul6_ir_sensor[4] = AltinoSensor_id1.IRSensor[4];
ul6_ir_sensor[5] = AltinoSensor_id1.IRSensor[5];
ul6_drive_torque[0] = AltinoSensor_id1.TorqueSensor[0];
ul6_drive_torque[l] = AltinoSensor_id1.TorqueSensor[1];
ul6_cds = AltinoSensor_id1.CDSSensor;

ulé_temp = AltinoSensor_idl.TemperatureSensor;
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AltinoSensor_id129.GSensor|[0];
AltinoSensor_id129.GSensor[1];
AltinoSensor_id129.GSensor[2];

s16_gsensor[0]

s16_gsensor[1]

s16_gsensor[2]

s16_msensor[0] = AltinoSensor_id129.MSensor[0];
s16_msensor[l] = AltinoSensor_id129.MSensor[1];
s16_msensor[2] = AltinoSensor_id129.MSensor[2];

ul6_battery = AltinoSensor_id129.Battery;

//altino_sensor_disPlay();
}
//altino control read/////////1//11111111111111111111111111111111111111/

//Thread Function/////////111111111111111111111111111111111111111111111]
void *thread_m_1_Function(void *arg)
{
while(1)
{
img_capture();

//printf("Thread module 1#n");

}
void *thread_m_2_Function(void *arg)
{
while(1)
{
//img_capture();
//printf("Thread module 2#n");

}

void *thread_m_3_Function(void *arg)

{
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while(1)

//printf("Thread module 3#n");

}
//Thread Function////////111111111111111111111111111711111111111111711]7

void altino_read_Data(void)

{

AltinoSensor_idl = Sensor(1);
AltinoSensor_id129 = Sensor(129);

AltinoSensor_id1.IRSensor[0];
AltinoSensor_id1.IRSensor[1];
AltinoSensor_id1.IRSensor[2];

ul6_ir_sensor[0]

ul6_ir_sensor[1]

ul6_ir_sensor[2]
ul6_ir_sensor[3] = AltinoSensor_id1.IRSensor[3];
ul6_ir_sensor[4] = AltinoSensor_id1.IRSensor[4];
ul6_ir_sensor[5] = AltinoSensor_id1.IRSensor[5];
ul6_drive_torque[0] = AltinoSensor_id1l.TorqueSensor[0];
ul6_drive_torque[l] = AltinoSensor_idl.TorqueSensor[1];
ul6_cds = AltinoSensor_id1.CDSSensor;

ul6_temp = AltinoSensor_id1l.TemperatureSensor;

AltinoSensor_id129.GSensor[0];
AltinoSensor_id129.GSensor[1];
AltinoSensor_id129.GSensor[2];

s16_gsensor[0]

s16_gsensor[1]

s16_gsensor[2]

AltinoSensor_id129.MSensor[0];
AltinoSensor_id129.MSensor[1];
AltinoSensor_id129.MSensor[2];

s16_msensor[0]

s16_msensor[1]

s16_msensor([2]

ul6_battery = AltinoSensor_id129.Battery;

//altino_sensor_disPlay();
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//Tieer Function//////1/111171111111111111711111111111111111111111171111

void timer_handler (int signum)

{

altino_send_Data();
altino_read_Data();
ir_sensor_vector_calculator();
ir_sensor_integral_control();

drive_status_maker();

void timer_start(void)

{

}

struct sigaction basic_timer;

struct itimerval timer;

memset (&basic_timer, 0, sizeof (basic_timer));
basic_timer.sa_handler = &timer_handler;
sigaction (SIGVTALRM, &basic_timer, NULL);
timer.it_value.tv_sec = O;

timer.it_value.tv_usec = TIMER_VALUE;
timer.it_interval.tv_sec = 0;
timer.it_interval.tv_usec = TIMER_VALUE;
setitimer (ITIMER Virtual, &timer, NULL);

//Timer Function////////1111111111111111711111111111111111111111111111

//Main Function/////////11111111111111111171111111111117111171111111117]

int main(int argc, char *argv[] )

{

arrow_left = imread("arrow_leftjpg", 1);

arrow_right = imread("arrow_right.jpg", 1);
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camera_setting(argc, *(&argv));
Open();

thread_errm_1 = pthread_create(&thread_m_1,

thread_m_1_Function, NULL);

mission1();

while(1)

{/*
int pos=180;
int dir =1;
if(wiringPiSetup () ==-1)
break;

pinMode(7,0UTPUT);

softPwmCreate(7,0,254);
while(1);
{
pos+=dir;
if(pos<180 || pos>194)
dirt=-1;
softPwmWrite(7,pos);
delay(50);
Y/

}
//Main Function////////1111111111111111111111111111111711117111171111717
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