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1. http://www.raspberrypi.org/downloads/ 2| AFO|E0f TH&3SH0] XA 9|

NOOBS.ZIPE L} ZE 2H0tE

L|C}.

SHA-T:

7d58586fbd0985d52d89965a21972b15ad7e%c24

NOOBS

Offline and network install
Version 1.4.0

Release date: 2015-02-18

[® Download Torrent | ) Download ZIP

= oA 235 Mi ITOSE S o C HtOo
2. 2t=i|2|molof AZs| ALE Micro SD 7tE S Z0ot 2, CH22E @2
(] =S _I.Olg EO-I =1 I-"'H LA A I I.
NOOBS = L= 20 SA| d&LC
& s0formatter V40 =)
Cﬁrﬁ;“uﬁfﬂ et s Formatting ... P
= >
50, SDHC and DG Locos are tradematks of . . . S Memory Cord Formt complete!
s LLe. Da not remave the drive during formatting ) lesse remove the Memory Card
ke [k =] [ Pafresn ] - Overliirite ERASE OFF Volume Information
Sizn 818 ME  Volume Label : RECOVERY File system : FAT32
- Flash ERASE OFF r'r‘ui:\y:p:?a: 144 GB (15,552,479,232 Bytes)
Formet Ortlon Gption - Cluster size = 32768 Bytes
QUICK FORMAT, FORMAT SIZE ADJUSTMENT OFF - Format 100%

Format | [ Ea_]

[Micro SD Card zCH]
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@Q-\ » Donghwa » Downloads » NOOBSM140 »

Organize v (5 Open  Sharewith v Bum  Newfolder
. Neme : Date modified Type Size

B Desktop defaults 4/3/2015 1145 AM__ File folder

& Downloads o5 4320151145 AM__ File folder

22 Dropbox || bootcode.bin 4320151145 AM BN File 18KB

1 Recent Places __| BUILD-DATA 4/3/20151145AM _ File 1KB

| INSTRUCTIONS-README bt 4320151145 A Te Document 3K8

A Libraries | recovery.cmdline 4320151145 AM __ CMDLINE File 1K8

[5 Documents | recovery.elf 4/3/20151145AM __ ELF File 542KB

& Music | recovery.img 4/3/201511:45AM  IMG File 2052KB

&) Pictures [ recovery.dfs 4320151145 AM__RFS File 19764 KB

H Videos || RECOVERY_FILES_DO_NOT_EDIT A0S 145 A File 0KB No preview

|| recovery.img 4/3/20151145AM  IMG File 2098 KB aakble

& Homegroup [ riscos-bootbin 43/0151145AM _ BIN File 10KB
{8 Computer

& os(c)

s HP_RECOVERY (D:)

o= RECOVERY (1)

€3 BD-ROM Drive (1) NEW
€ Network

N 12 items selected Date modified: 4/3/2015 11:45 AM

== 60 Seconds remaining

Copying 38 items (739 MB)

from NOOBS_vi_4_0 (C\User..\NOOBS5_v1_4_0) to RECOVERY (I:)
About 80 Seconds remaining

! Mare details

[NOOBS 9= mHl2 Z0| Micro SD 7tE 2 2 AFSH7|]

3. NOOBS mt&=0| Ot0|3 2 SD7LEO| SAL7E b2 5| M, 2h=|2|oto| 2| 5
ol A= OFO|3=SDItE 220 CHZa 20| 00|32 2SD7HES| 217t

2Ol Y22 NS LT (B2 2270 & W77HX]).
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Raspbian is a free operating
system based on Linux and
optimised for the Raspberry Pi

"-&@ = Raspbian

An operating system is the set of
basic programs and utilities that
make your Raspberry Pi run.

Raspbian: Creating filesystem (extd)

I o

14 M8 of 2349 MB written (2.1 MB/sec)
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7l 2EEYLICH 20 met @YW E A0/ 22 X| g2 <Finish> £ 52

E LI Tab?| § 0| 85}0] 0| 50| 7t gL tt.

=

Setup Dptions

"assuord Change
3 Enable Boot to Desktop/Scratch Choose
4 Internationalisation Options  Set up language and regional settings to match your locat fon
5 Enable Cancra

6 Add to Rastrack

9 About raspi-config

vy P Softuare Conf iguration Tool (raspl-config)

Ensures that all of the S
passuord for the it user (
uhether to boot into a desk:

Enable this Pi to work with the Raspherry Pi Canera
Add this Pi to the online Raspberry Pi Map (Rastrack)
Configure overclocking for your Pi

Configure advanced settings
Infornation about this configuration tool

<Select> <Finish>

ard storage Is available to the 05

top environment, Scratch, or the command-1ine
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Linux raspberrypi 3.12.22+ #691 PREEMPT Wed Jun 18 1§

The programs included with the Debian GNU/Linux systg
the exact distribution terms for each program are des
individual files in susr/sharesdoc/=/copyright.

Debian GNU/Linux comes with ABSOLUTELY NO WARRANTY,
pernitted by applicable law.
pi@raspberrypi ~ § startx

9. pi@raspberrypi ~$2} Z0| TE X E J} tc M “startx” @l 2150 RaspbianO|
X|&3St= Graphilcal User Interface (GUI)E A 3lSHA & LICE J2{® CHS

1t Z+2 Raspbian OSQ| £7| A E 3tHO| EO|A & L|C}.

10. Menu HE & %21, Programming, Internet, Games, Accessories, Help,
Preferences, Run, Shutdown?| M| 57} Ao 2tZE M= H&57F Q&L L}
Programming 0| 70| A= st&tdd =2 12 Q1B I O] A @1 Mathematica
QF WHO|4 Jjetst, HIZY T2 024 £ A3 K| (Scratch), Q| =
22§29l Sonic Pi, 2|1 ZEEO0|M AIRISZ Ot0| AFR E|= Wolfram

O A LIC}.
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C. efo|mo| AZAS}7|

1. Preferences M| =2 7}™ WiFi ConfigurationO|2t= ME 077t =0, O]
£ S M 2t=H|2|TH0|E H0|mo|of HZAL = ASLICH HA, USB HEY

O| 20| I}o| s== 2t=H|2[1}to|of 7|FLICt.

2} =H|2|m}0| St WiFi £2
HEE3:

http://mechasolution.com/shop/goods/goods_view.php?goodsno=32
9&category=006005

®
2. WIFi Config Of0|2 = Al

JiFi Conic) =

ofZfer Z2 2to|oto] 27 A =2 S =E = AFLICH

File Metwork Help

Adapter:

Network: |O: CaseGuest 'I

Current Status | Manage Networks | WPs |

Status: Completed (station)
Last message:
Authentication: NONE

Encryption: NOMNE

SSID: CaseGuest

BSSID: 74:a0:2f:d5:67:40
IP address: 172.19.39.168

Connect Disconnectll Scan I

SSID T I BSSID Ifrequency I signal |ﬂag
HP784C16 02:2bifh:i3d... 2457 -183 dBm [IBS
CaseWireless 74:a0:2f:dS:... 2462 -180 dBm [WP
CaseGuest 74:a0:2fdS:... 2462 -181 dBm [ES!

4]



http://mechasolution.com/shop/goods/goods_view.php?goodsno=329&category=006005
http://mechasolution.com/shop/goods/goods_view.php?goodsno=329&category=006005
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4. gE7HLAQE P20 CHS T 20| A 4 o, siEE
Authentification BHH 0| 2t US = Qlats Al AFRSH & Q& LT}

SsiD [CaseGuest

Authentication [Plaintext (open / no authentication) 3|
Encryption [None =l
PSK |

EAP method [0S =l
Identity [

Password |

CA certificate |
—WEP keys

C key0 |
Cokeyl |
C key2 |
Cokey3 |

—Optional Settings

IDstring | Priority [0 =

Inner auth

WPS | Add Remove

Add HHES =27 C}A| Connect =27 E|™ *x7| Q0|T}0| 2A 2ZL20]
o|&

o
StatusOf Completedet= A S =Qle = A2H, IP =27 HHO|EE A 2 SEE

= AgHE
QLO|mto| HZO| & E[A =X HetR X E H&sto] 2l & LT
Grien | ) £ W O () cae venen [ Wy graspbery | W pgrasbery | Mlpgrmbory | Hkumced:-v | K =, )09 ©|© S
fad S
om@
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at=
2~ 2¢ + AFLLHL HFM0 28 = AHA (7
) THof 3 7| 2ol sl gel, St H& S0l Ao
22X YLICH. SSH (22t & : Secure Shell)= 4 HFEHO| AZSH= 7Hy 2t
ol SR, 2t=H|2| oo M AEdtE 2E B0 7F SSHOM 7HsdtH, S4
=35t =0 22tof FOof Lt £ 50|+ tHY0|2HH SSHE CLI 2hE (H &

g&)ol2k= o YLICt.

—

[m

Aimecca

0| MEe}7| YIsHAE Chol U EAIE AHKOF FLLt

ch=Hf 2| tolof M el 2F (2t=H|2|m0[0| M SSH 7|5 AES 7HSBH

28531 et=H|2ntole] IPE HOotELCt)

2. A= R0|Mel @7 (Putty2t= Z2 1M HX|5H0] 2t=H|2|m}0[o| IPE

JECTARIS
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1. 2k=H2|zloloM 2] 4F

FM or 74) ol A8 FLIch

—

(1) 2k=2|ztol & lHU

HA
o
o
0jo
02
o
2
i
I°
_|.I.I.
it
r
o

(2) LX Terminal 2 A&s

gf=u|2|ofo] SHALH F
pi@raspberrypi ~ $ sudo raspi-config

(3) 8. Advanced Option — A4 SSH — Enable & ME45H FL|C}.
Al el gl=H| ot ol M= SSH 7t A5 2 2 &M 35t ffJUSH )

(&4

B0l Y e

=

o
mjo

(4) <Finish>2 S2| ClA| HHERC 2 L2

et=H| 2| a}o] IP=}el
pi@raspberrypi ~ $ ifconfig

SMolE{LUlo|2lH eth0 £ 22| inet addr £,
EMole{tlio|2tH wlan0 2| inet addr € A A& C}.
=)

.
&P pi@raspberrypi: ~
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2. dEPollMel MF

(1) otehel 2 3ol PUTTY & CIR2ZE 2ol Al FU C}.
http://www.chiark.greenend.org.uk/~sgtatham/putty/download.html

r

9' ~;‘1_§'r;;:7 v chéark greenend.ceg uk/~sgtatham/putt O + € || B PUTTY Download Page x| I
DN 2RO 22V FARA) =3 SEWH x  Google v 2P yu - gur» & jonghw
¥ &3 2Z9220] - wdpi A [ Connecting the Cobble t_. B Android Apps simple 3pp._ "B - o HOXP) > BBE)> SF0)v @
Google- 91 HOIXl= BO2 SI0f U@t Google et AB SN VASAAGUN? Das woie) g0 Guum > HEY 0

There are cryptographic signatures avaslable for all the files we offer below. We also supply cryptographically signed lists of checksums, To download our A
public keys and find out more about our signature policy, visit the Keys page. If you need a Windows program to compute MDS5 checksums, you could try the
one at this sute (This MDS program 15 also cryptographically signed by its author.)

Binaries

The iatest release version (beta 0.64). This will generally be a version 1 think s5 reasonably likely to work well. If you have a problem with the release version,
it might be worth trying out the latest development snapshot (below) to see if I've already fixed the bug, before reporting it to me.

(or by FTP) (RSA s1g) (DSA sig)
patierexe Tor oy r1o] TRoR o] DR

PSCP: pscp.exe {or by FTP) (RSA siz) (DSA sig)
PSFTP: paftpexe (orby FTP) (RSA sig) (DSA sig)
Plink plisk exe (or by FTP) (RSA sig) (DSA uig)
Pageant: pageant exe (or by FTP) (RSA sig) (DSA sig)
PuTTYgen pUBVECR.CXe (or by FTP) (RSA s18) (DSA sig)
A ZIP file containing all the binaries (except PuTTYtel), and also the help files
Zip file: putty.zip (or by FTP) (RSA sig) (DSA sig)
A Windows installer for everything except PuTTYtel
Installer: pomty-0 64-inssaller cxe (or by FTP) (RSA sig) (DSA sig) X

H100% v

(2) PuTTy & Session — Host Name(or IP address)oll x| 33l &
gl=dz|zlole| IP & 3 e F Open 2 s &U L}

R PUTTY Configuration

| Basic options for your PuTTY session
the destination you want to connect to

Host Name {or IP address) i
g"“ 192.168.120.30 2
- Features Connection type:

- Window ©Raw (O Temet O Riogin @ SSH  (©) Seral
wz:e Load, save or delete a stored session
... Translstion Saved Sessions
... Sedection

=) Connection =
o
Sl [ Dekte |

[+ SSH

Close window on exdt:
() Mways (0 Never (@ Only on clean exit

(oo J| Concel |



http://www.chiark.greenend.org.uk/~sgtatham/putty/download.html
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(8) ofeh et Z+e =2 £ 20| LIEILIH 2f=H|2|zlo| 2|
ofolC|E g3, 1 = HAYES A FES gk

(=72 2l=H|z|Z}to] ID / Password : pi / raspberry)
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3. PuTTy &t38A4H

PuTTy0f = Session, Terminal, Window, Connection 52| OJ2{7}X| 7|24 ™0| Q&

LICt Sgot Ao OfL| 2t 27| 2 L2 ALEotM = FYSHA| T, HOlE 2

of HIHX| 280 CHel LOLE == SRS LT

A Ol A
88 PuTTY Configuration W £R PuTTY Configuration W
Categoy. Categary:
w% Basic options for your PuTTY sessicn Sesscn Basc optons for your PUTTY sesson
i Specty the destnation you wart to connect to . Logany Spacty the dastnaton you wart to cornact to
T “5“ Host Name for IP address) Port avrsen Host Nome for [P address) Pot
Bt 152168.120.30 2 u’t o 192168.120.30 2
Features Connection type: Festures Connection type:
= Window O Raw (D Teet ) Rogn @ SSH () Sead Window JRaw (O Tenat (O Rogn © SSH Seal
g Load, save or delete a stored session Nosumoe Load, save ce delete 3 stared session
Trarsiztion Saved Sessicos Translaticn Seved Sessons
Selection FECEIN Selection SHZHITON
e e ek [t ]
o =] = =
Proxy Proxy
Teow Tena
@ SSH )-SSH
Seel Close window on ext Setal Clase window on ext:
D Aways (O Never  © Onycnceanext ) Mwsys ) Never 9 Oriy on desn ext
Ao Com [ o ] [ [ o ][ s ]

(2) SWH, 37| ©Ze}7]

o _ = Sk A Ol
HHEZRO| YHE= ML 27[E BHEY = AS UL
£8 puTTY Configuration 2 ] (35
CHeny: ;
[S- Session Configre the appearance of PuTTY's wndow i;i':ﬁtim
Loggng Adjust the use of the curser T e —
 Temrs o 7| Cr—
rowo © Bock Undedns ) Vesscaline EEE 'ﬂi%ﬁi
o 7] Cursor plnks FAH B
£ Window = 34 R 2
s Foct ueed nth teminal window :_:::2:!& . :
Translation Fort: Couner New. 10pont
Selection 1] Alow selection of vaniable pich forts =7|
L Fort qualty:
=} Cm;.::n 1 Antiskased 7 NomArtiokased RAaBbYyZz
Py ) CearType © Defat
Teinet Adyust the use of the mouse ponter e ’
Flogn [ Hide mouse peinter when typing n window 23BER:
- SSH 0 -
Sensl Adust the window border
Gap between text and window edge. 1
[ || Sunken-edge border {shghtly thicker)
..... — S— 0= 28 8Al
oot Coom ][ Cemd ] o
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ch=H|2|ojo| & ot =, HUMEZQIO| QYA S FEAHE LHFA
ol AZ0| X522 ZTRELICE 22 oLt #HESHH A5 SRE o

OFEL|C} (Y S A|ZHOFC} null THZI S E H)

r ™Y
ER PUTTY Configuration (e

Category:
[=)- Session Options controliing the connection |

L Logging Sending of null packets to keep session active
(=1~ Terminal

- Keyboard Seconds between keepalives (0 to tum off)

- Bell
. Features Lowdevel TCP connection options

= Window Disable Nagle's algorthm (TCP_NODELAY option)
- Appearance [C] Enable TCP keepalives (SO_KEEPALIVE option)

- Behaviour e .
- Translation SMet prolocol version

.. Selection @ Auto ) IPvd ) IPvE

- Colours
- Data

- Prooy

- Telnet

. Flogin

[#-55H

- Serial

Logical name of remote host
Logical name of remote host {e.g. for S5H key lookup):

About [ Open ] [ Cancel ]
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E. XrdpE S axH|a|mto| LZx[o.

=]
Zot0] G 4 UKD HET}Cha LAHTICHE BHHO| YL

OF

O| & M¥sl7| fIsiM = ct2e M THAIE AHXof ghL|ct.
1. 2t=H2|oioloMel B
(2t=H|2|oto|o| IPE & O, xrdpE A X| B = xrdp & & 3H)

2. A=R0Mel 2

(] SHAE A 9n, ZRIUS UWSH0] IPE AT =)
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1. 2t =H|2|T}o| oMo M

(1) 2t=H|2|Tto|o] IPE M ATLCt (0jH Y P. 18 &)
(2) XrdpE EX|EfLIC.

LX TerminalS AI$45}0{ oo WHO{E Xch2 YeiEL|ch.
xrdp A X|5}7|

pi@raspberrypi ~ $ sudo apt-get update
pi@raspberrypi ~ $ sudo apt-get upgrade
pi@raspberrypi ~ $ sudo apt-get install xrdp

(3) HAX|7} t=2 ™ xrdp Ol 22 ™6 E LICH.

AI%} ~ Run — 48350l mstse /3. (0 3 X2 ZA| A5 4%)

< BA(D) == ] [(=e=0

y

—

(2) 2t=Hj|2|m}t0| Q| IDLt PasswordE Q28l|F=MH A 0| &2 F =l L|C}.

TPETYT) -
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F. 2f=H|2|oto] EF 2’85}

St=H|2|oH0| & Aol YU Z AFESH| RdiM = 2B 28 EE 0|80t 23

mjo

HZ ol & Of ghLlct.

1. EHolg (LXTerminal) 8 A& FAM .
W"-r'f:‘m ' = @’, (3 -P @raspberrypi: ~ -px@raspberrypl ~

\? <
| ]

Wastebasket

pifraspberrypi




= [

3. 2t=H|2|mo| &=
dyuch =M 2 o{EH7|slX| LotE =S S EH T

HEFoll st

[

Efo| 2E4y Fo| SEUCH 252 4¥F U, 2R
(e}

- PI@raspuemypl: ~ ==

2 d an%e User Passwor Change passwor
3 Enable Boot to Desktop/Scratch Choose whether to boot 1nto a des
4 Internationalisation Options Set up language and regional sett
S Enable Camera Enable this P1 to work with the R

6 Add to Rastrack Add this P1 to the online Raspber
7 Overclock Configure overclocking for your P ..
8 Advanced Options Configure advanced settings 3
9 About raspi-config Information about this configurat

<Select> <Finish>

(1) Expand filesystem
SD IS AL ol 2 MEsII|9IE YlUCh SD =] BE A2 ALRSHY| Sl
UEA| AR sl oo, Y2 MEslol OK B SeiFA 3 A RE S ste Mgyt

(2) Change User Password
gt=d|z|zlolo] H|UHS =X Bl cl P Mx|A| =7| H|LHS = raspberry 0|04,
B2 MElSt T HAMNFTAIH Lo

(3) Enable Boot to Desktop/Scratch

gt=delmolE ZE W, A3 E, AME 2iel, ATefR| 5H & ol=3He =
S8 X|MEHo| JtsEiHCH HATESZ FHA| ofo|C|/H|LHS I3 TPHO| Mk
oz AY S sl FAIH ZtEs| R L ct

(4) Internationalisation Options

Li2H = 3 A Lt 1)°*01 2)AIZH, 3)7|EE 2olot2 M™o| 7=l
AN E S0 Z Hat & A 3HHO0| WX HLE 20| AS £+ 2

et oo MY ukH

(1) Change Locale — ko_KR.UTF-8 UTF-8

Sh=r A2 A A dbH

(2) Change Timezone — Asia — Seoul

(5) Enable Camera
gt=|z|zlo| FiH 2} A FEE MY

_O'ﬂ
rir
i
I°
.
a
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(6) Add to Rastrack
M MAo 2t=H|z|Zlo] AFEXIe| 22 E Y F= B Y]

(7) Overclock
U Z HollZl 28 28 Al7|= 7|sYLC AFBSHA|H SE7F W2lE == Aol
71710l FE[7F 717| mf 2ol &Ho| M7, 77| nZE JtsAdol 444t

HHES 0| SotAH LS =L 5 UFHCH

wd pi@raspbernyp o|fx
File Edit Tabs Help

Chose overclock preset

700MHz ARM, 250MHz core, 400MHz SDRAM, O overvolt
Modest 800MHz ARM, 2S50MHz core, 400MHz SDRAM, O overvolt
Medium 900MHz ARM, 250MHz core, 450MHz SDRAM, 2 overvolt
High 950MHz ARM, 250MHz core, 4S0MHz SDRAM, 6 overvolt
Turbo 1000MHz ARM, S00MHz core, 600MHz SDRAM, 6 overvolt
Pi2 1000MHz ARM, S00MHz core, SO0OMHz SDRAM, 2 overvolt

(8) Advanced Options : ITZ2AM X {22 10 71X|e| MHo| 7} ct.
1. Overscan : 7+& C|AE&| 0] &X[of S 3tH S M6 E4H .

2. Hostname : SAEUQ 2 HASEH L 7|2 SAEU Q2 raspberrypi & HLCH
3. Memory split : GPU H 22| & MY ELIct.

4. SSH : SSH At8of st MMt Ao 7St

5. SPI: SPI &4l ALE0{RE MY &4t

6. 12C : 12C 2 AL20{ R E MYl FLct.

7. Serial : Serial 841 ALS0{ & & MHs FL .

8. Audio : AIBE 2C|2M 2 MYl FHCh.

0

. Update : raspi-config T7& Z[AMHE 2 AH| 0| E 3| FHCt.

(9) About raspi—config
raspi—config E0il ti st Y2 E A STt

4. 4¥ 2 oizl =, TAB 7| € 0| &35t01 Finish € =2{FH Md&Ho| SRELCH
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2. a}=w|2|T}o|Qt ZlEA

A. Bls2 7|2 B80=

2t=H| 2| THO| 0 A At& 3= Raspbian Debians 7|8t 2 ot 2 FH| A 0] 7] M=

of 2|52 YHOIE LOLF= ANO| 2t=H|Z|TH0|E Lt RE8H22 A 8Y + U
LICt D E MO E Q8 AL, 28 +5 YX|T XIF AIR L= HHOES Y3

28
FH E7| W20 R 7t E CHRIEES S E L

U, 2YHME MBS0 SX[2 O L X2 H YA HY, 2f=H|2|0t0| & 7t
|

gto] 23, oo LAt 2F S8 22E I Ch31t 20| & & ASLICH

SRSILAE:

SotH A HiE ol HO|20| E2|A &, HUE

=

3, 4% 52 HalR + UgLith

Ct21f 20| sudo raspi-configE =BHA A|LE 278 S BEd = AFLICH

2t =H|2|oto| &= E¢J|0f Configuration

pi@raspberrypi ~ $ sudo raspi-config




Eile Edit Tabs Help

Chaﬁgé User Password

Enable Camera

Add to Rastrack
overclock

Advanced Options
About raspi-config

DW= ouwe=wnd

<Selects>

| Raspberry P1 Software Configuration Tool (raspi-config) }

Enable Boot to Desktop/Scratch
Internationalisation Options

Page |29

Ensures that all of the SD card s
Change password for the default u
Choose whether to boot inte a des
Set up language and regional sett
Enable this P1 to work with the R
Add this P1 to the online Raspber
Configure overclocking for your P
Configure advanced settings

Information about this configurat

<Finishs

0] 7| M sudo 2t= 242 “substitute user do” 2|

OFXFZ M, 2F=H|2|THO|Of| A X1

B2 IR D M OAE, MM S & 4 YRS S FHOYLICH 2520 A
= ALEAe| Aetof| hatA 7hs et A0 L =0, sudoE AFESHA =B 2E 2| “1¢
I Ite"E 7HE super user2 LA 2| O] &, AL AMK| 2|2 == X 50| 7t
SOotA gLt

B0l shutdowng 2BHM AIAES MR LS LI SR 4 & UK/, THS
HO{Z OSE MFYSHAL T& & = AS LT

OS I K E]

pi@raspberrypi ~ $ sudo reboot

pi@raspberrypi ~ $ sudo shutdown —r now

OS E&

pi@raspberrypi ~ $ sudo halt

pi@raspberrypi ~ $ sudo shutdown —h now

O| [, Usernamell} Password& &4 &[=0l, 27|42 Ct2ar &L

Username: pi
Password: raspberry
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2l SAE AFESHEA 7t BO| AF8dt= A SO otz Z= 07 17| X| Y0l E
ot A 0| =LICE Th7|X| S Zte| 2| =-d(Dependency) O AN A} EX|7} &K
Ee EF7H A7| W20, 0| s &st7| ?loiM X HEC=Z RXBE BRI /U
S 2otk Y 0{0|0 upgrade= YHL|O[EE LY
4

5
SiA L= =QI5t D upgradeE S6ff CH2 & LICH

=277 of7| x| HH0|E

pi@raspberrypi ~ $ sudo apt-get update

Z2J% 171X gagol=

pi@raspberrypi ~ $ sudo apt-get upgrade

otof, 2% WX S X0t H2 BR0= sigkles 7| 0| F= HO 20

Z2I7 17| X] ZX|

pi@raspberrypi ~ $ sudo apt-get install <u{{7| x| 0| E>

olE S0, 23 UUNE & = UL E scrotO|2h= AES HEX|3}7| fI3l M= sudo
apt-get install scrot2 Q|24stH MX|7} =L C}t. O2|10 0|20 A scrot2 Q2381 A]

l:lﬂ
oM 23S WNME = A4, Ol= 8 CIMER2| 2l /home/piof XFO[ & L|Ct.

A2 0= scrot —cd 5 —uS AMRSHH 2| S C}.
=

58 =& WMo L= Tt2tol& 0|1, -cd=

—
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Grenu | (|= | X O

Wastebasket

ol

File ManagerZ O|23%}0] OfRA 2 ZA O IHQ/Z Q| 0]

A
she 20l BE O BRI & YL

Il

s= g+ AXT HOES ALE
k=3
=

Ofgfl= SHA LY &

o
(CIY =2l ECQ 22 ol0|2 AFEE LIC})

sixje| claea| x| ol

pi@raspberrypi ~ $ pwd

S ClMER) g B!

pi@raspberrypi ~ $ Is

ClMEZ @S7] (2 2 50| mechasolutionO|2t= E[HE2|F THEL|CH)

pi@raspberrypi ~ $ mkdir mechasolution

ot 9l C|3 E 2| 0| 55}7| (mechasolution C|2 £ 2| £ Desktop2 2 0| = ¢tL|C}.)

pi@raspberrypi ~ $ mv mechasolution Desktop

= HFs7|

pi@raspberrypi ~ $ cd Desktop

S AR Z 0|535}7|

pi@raspberrypi ~ $ cd
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F||e Edit Tabs Help

.png

2015-04-27-163407_65 rot.png

mkdir2 AF2350 mechasolutionO|2f= Cl|HIEZ|E MM,

a M w NP

6. cd Desktop= £} Desktop C|H EZ| 2 0| F &, IsE S8}l mechasolution
C|2 E2| 7} Desktop C|HEZ| 2 O| =&l A4S =H0I.

7. cdE B¢l B2 422 0|=.

m |
SIX|BH IR 22| 4R = AER &2 &9l OffA E2f1 82 Ctrl+C, Cirl+VE &
At = ASLICH HO| 22 AL S{OF 5t= 2= ELLE LHA0M FAL 0| 552
T3] 912 &%, sudo my, sudo cp, sudo rm S1t 20| FIHFA HBIC 2 HEHS

P
30
i)
C
Iu}
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B. 2|5A9| ut ojc|E

ot ofC|E3st7| QIBiM 25201 M & VIM, NANO, VI, EMACS, GEDIT, PICO
S= A8E = UG LI 2t=H|2[IH0[0f = vi, nano, picoZt 7|22 2 X[ (O]
USLICH 22 BAE OfC|EQF 22 FEHO|7| 2 0fl vi [T 2 0] F], nano [Lt O

AX
E], pico [L} 20| ]S HOI20|M YHMM AES 5= USLICE

o= T M-y

= Hw o= B nH AL 0| ZtEHot nanoS AE3| 2 =& StZlE LIC.

—

nano Of|C|E| 2 sample.txt T} 2HE 7|

pi@raspberrypi ~ $ sudo nano sample.txt

File Edit Tabs Help

pi@raspberrypi sudo nano sample.txtll

Sample.txt 2= 0| E2| HIAEMAUS HHSH7| oA ¢l2t 22 HHAHE
EO[ 2o 2L Ct oj0] 22 0|52 Lol EXYSHICIHH, 7| E2| Lp o

ge[A ELCt,
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File Edit Tabs Help
GNU nano 2.2.6

File: sample.txt Modified

File Edit Tabs Help
GNU nano 2.2.6

File: sample.txt Modiftied

Save modified buffer (ANSWERING "Mo" WILL DESTROY CHANGES) ?

n

Y £ EO[&oE XFE ot HEY|E B &Lt




Eile Edit Tabs Help
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GNU nano 2.2.6 File: sample.txt

erry P1 Sample text file

FIHE 2% HE5|

EfO|HE SICHE M, 3t 0| 20| = 7|9t +2 7|7t LX|SHX| b= HRE &
UAELICE O E S0 VEIEX| ‘@A €2 7|2 E =& &HEZE EO0|&= 42 0]
%240| O} L|C}. O] = Raspbian O A 4™ & U= 7|2

7
O+ 2lH[, o] = o Z5t7| flshM= CHZat 20| 282 HEY =+ ASLICH

X, Ct5at 20| 7|2 27 stz o| S LC}.

Modified

7|1RE 2% HE5

pi@raspberrypi ~ $ sudo nano /etc/default/keyboard




File Edit Tabs Help
GNU nano 2.2.6

File: /fetc/default/keyboard

MFELGL N FILE
sult the ard(5) manual p

ODEL="pclC

?lol A =20 A XKBLAYOUT 0| gb = 278 &|0f =L, O|E us 2 BIZStL

Ctrl+X £ E¢) H& = H©

Y718 5Lt

File Edit Tabs Help
GNU nano 2.2.85 File: /etc/default/keyboard

Modified

FIGURATION FILE

ard(5) manual page

=
=
AK|SI= HE =01 &~ &Lt

| 36
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C. g|ls22 Z22{US}7|

AER0M Z2a2YS of & E-H0| AL AL Visual Studio Z2 0|2 E 2~

Ot
=
oY
H
ne
X Mo m
Ot
rir
ox
o
rir
N
Tl
i
|o
HU
(0)
@)
o
oV
H
ne
_"E
_,>_
ol
_O_F
rir
ﬁ
o
N
o2
o

CH8f A LObE & = 8} 4 LICh To|MIt C T2z ele ches| € Z10|0, 22to]
Z2IU2 E3] Hello WorldS 24 8H(ZHM E0|Y) of TSR T2 3125

C}.

CZ Hello World =2 E 5} 7|

pi@raspberrypi ~ $ sudo nano hello.c

File Edit Tabs Help
GNU nano 2.2.6

File: hello.c Modified

#include<stdio.h>

main()
I
!

ﬁrintf("HelIo world ) ;

[ Read 6 llnes ]
| -

GCC AF85t0] Hufdstu A5

pi@raspberrypi ~ $ gcc —o hello hello.c
pi@raspberrypi ~ $ ./hello
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Python2 £ Hello World =2l E 3} 7|

pi@raspberrypi ~ $ sudo nano hello.py

File Edit Tabs Help
GNU nano 2.2.6

File: hello.p

[rint "Hello World"

oM M5t

pi@raspberrypi ~ $ sudo python hello.py

File Edit Tabs Help

pidraspberrypi -0 hello hello.c

ython hello.py




3. 2}=H|2|m}0| 2} Mathematica, Wolfram, Scratch

A. MathematicaZ =2 12U 5}7|
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2t=H|2|ofol | RIZ APTHO| Eh7HAl BhE @ QFO| Mathematica OFO| 20| U & L|LCt.

'Menu (w = %

Wastebasket

¢l oto|Z2& 2 &t

o z
AFESH Hello World 28 &2 g &= Q&L C}.

Ct=at 20| Efo|HZ ot MathematicaE

1 Untitled-1 * - Wolfram Mathematica

Fle Edit Insert Format Cell Evaluation Palettes Window Help

In[1]:= Print ["Hello world"]

Hello world

mot
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In[2]:= 2 + 2

Il
o~

out[2]

In[3]:= 16254 / 32

Out[3]= 8127 / 16

1024 * 32

In(4]:

Out[4]= 32768

2+28 @23t F0f, Shift + EnterS |2 Z 1 (Out)o| Z2ELict
w3 WS A0 BN ZRIUS 2UY 25 AL

radius = 5;
diameter = 2 * radius;
circumference = 2 * Pi * radius;

HeS X G W, MOIZE()0] Bl= SE0|A Shift+EnterS 2 H5HH 10 2=

A7 SHEX| 2 MO 2 20| ACHH SHE K| 5 LI

O & 59 oA 32| Z0] (circumference)E 211 ALCHH A 22 S0 A
circumference@t Q12481 (M|O|22 ¢i0]), Shift+EnterS Z/L|Ct. 12 OQute 2 &
0

LERS

ot

o 2 20|7t £80| &= AS

J

Flle Edit Insert Format Cell Ewvaluation Palettes Window Help

In[gl:= radius = 5;
diameter = 2 % radius;
circumference = 2 % Pi % radius;
circumference

<+

Cutf[11]= 10 7

[«
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B. Wolfram U E 2}l Al 5}7|

A A [ 3
IR 1

Wolfram-& Mathematica?l & 2| HO|E & 7|89 2 In/Out AEFQS| T2 77 A =t

rtot

= radius = 3;
circumference = 2 * P1 * radius;
circumference

out[z]= 8 P1

inlal:= i
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Wolfram& AF25IYE o] &M O 2= Mathematica?} GUIE 7|EtO 2 3}0]

Graphics& AF23t=0| Hg O]9 S AFRSH| IR0 T2EMA ATEJI XF 4

BAE A3EE Y

pi@raspberrypi ~ $ sudo nano test.m

Print[*Hello World"|2 Q243 S0f Ctr+XZ E3) Tt MAStL|C 12|10 §o|g

= =2
Ol A CH21f Z+0| 245t Hello World7t £2ig|= g 2olst 4= Q& L|C}.

Alslis}7]

pi@raspberrypi ~ $ wolfram —script test.m




Page |43

C. d2j= S235}7)

MathematicaE ArE3t= R0|E O|0F7| & I, s=2{ot D2 =SS O|OF7|SHX| B &

= gl 4Lt

Graphics3D[{Opacity[.8], Glow[RGBColor[1,0,0]1],
EdgeForm[White], Lighting -> None,
PolyhedronData ["Echidnahedron", "Faces"]}]

SR

£ Mathematica0j @25t =0j Shift+EnterE X| ™ Mathematica OfO| 21}

—

H| 2=t WER 2| Echidnahedron0| £2{0| E/L|C}.

Flle Edit Insert Format Cell Ewvaluation Palettes Window Help

In[12]:= B

Graphics3D[{opacity[.8], Glow[RGEColor[l, 0, 0]], EdgeForm[White],
Lighting -+ None, PolyhedronData["Echidnahedron®, "Faces"]}]

Cui[12]=

Gl

[ B J<I*]
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D. ScratchZ H|FY T2 a2 Us}7|

232 X|(Scratch) 2t AFEALZ S5H0j5 OfLIH O] 22 A S 2Tt A8 =
THE £ QT2 Y UE HFY =2 084 Y (Visual programming) SHAQIL|CH A3

B E(Script)E 7|2t2 2 St= XtHt(Java), TtO| M (Python), C 52| 210 & =etE A

H—
S JHESHA L Of LI O] M S 2HE =+ Q= DHHO| AL E

O

£40F OfL| 2} Scratch GPIOE At&310] LED, 2 H S2| StEQ|0{ & 2t=Hj 2|uto| 9|

GPIOE At8510] 20t QIE{HE|ESHA AFB S 4= ASLICH

Seraresl &b i B File Edit Share Help

Control = § 5 Spritel

Scripts | V-

move steps
turn G degrees

turn & degrees

point in diraction

point towards

gotox: @ v: @
goto

glide @ secstox: @ v @

change x by
et xto @ New sprite: 5',‘;/ = ?k
change y by
set yto [ (X3
Spritel

ifan edge, bounce

x posttion
¥ position
direction




£8 2 720 Scripts2 E2j1%gfL|Ct.

2|3 AFR A}

HHE 7 FAH X X
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| HES F27| MK A% Bh=kl=

Looks Sensing

Sound Operators

Pen Variables
when clicked

when space | key pressed
when dancer clicked

[wiait €Y secs

roTever
-
r:peat

=

[broadcast

[broadcast | and wait

when I receive

roTeuerif -
=

=

TS

(ormt

Motion Control

New sprite: ﬁ/ ;'C? %
s 4

dancer

("

Stage
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A ChE, ¥% ZY EQ| Motion HES =M A|AYECZ Ot0|22 S2|l= 231t
HEA|A o= OI0| 2 & Z2l= 23S =AM forever 23 AZO 2 7|9 2
SLICH Ol I, R EF Yol =4 AUS 2 E2H NY0[7t {7 ®a| 156=4 At
HLCHote AS =g = ASHCLHL =5 MHS| S YS 27| fI8iA CHA| Control
HES S = wait 32 CHat 20| 719 E&LICH 2[5 %S =5
HH DYOI7H 5= of 12270 ZtH O =2 3| HStE AS &Y & UAFLI

doireill @ E 3 File Edit Share Help

Motion Control

2 o

Looks Sensing o A

Sound Operators Scripts Y Costumes Y Sounds |

Variables

| when | clicked

[hen| = ]

ancer clicked

[wiait €Y secs

roTever
-

r:peat

=
%204 y -238

(s ] new sprite: (557 By (7%
st | and wait
.

[ whenireceive | dancer

pa
E
2lsj=L|Ct 12| 1 play sound2hs 232 £
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Hew sound: i

Import Sound

[ Sounds

Computer

@

pi

Effects
Electronic
Human

]

Desktap

Instruments
Music Loops
Percussion

coeoppopbl

e

Sounds

vocals

OK Cancel
L -

(2oreil « B3 File Edit Share Help BRI

Motion Control

@ dancer

Looks Sensing e

sound Operators Scripts | Costumes Y Sounds |

Pan variables

play sound
when

play sound | until done ———
stop all sounds play sound v

turn (3 degrees
play drum EER for beats [t ) secs

turn &

rest for beats r_"t_
£

play note (5 for @ beats

set instrument to

change volume by

set volume to

volume

change tempao by
set tempo to @) bpm

tempo
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4. 2}=H|2|T}o| e} Tho|

A. THO|M A7H

oM 2|2 W2 Q7|2 e T2 0 d A Z M, L4 200 It 7tE
St wE NS 7|22 Qs 2202 d WS S NEAS0A 27| 21 s
LIC 2O} 2ot 538 Qs YR QoM 2Sotul st Sk O[S HiE
7 A2H K 2I0[ZS ?Ie TtO|M W= A|SOf| BO| TOfE| 1 LS L Ch 2t =H| 2|

mto| o] “nfo|7} o|0|sH 20| THo|4 g o|0|% F = 2 2ixH|2|Tto|9f Dol M &
W2 OF © 4= gt B70|0, T A2 E 047 Programming0f = T4 0] 7= R0l

IDLES XS5t ALt

oo|Me| S8 2=1) thedh 2) REAL, 3) HZE| 2He| 22K, 4) =2 0[44Y,5)
Hi 27| £ CH= H0| ASL| L} 0| & &0 Al Hello WorldE =245} 7| |8l A print “Hello

=
= =2
World"2to 2 E3g 4 U4, [ L2 OiO|M S TS 0X} ot MESO =3z 9
a

A =
S XAEHe = M| ASLCHL A2 W22 22| S22 MEH el 30| E
BHA—'— [=) H 5 %EEI _/'\_ (J?IIKE_;'I:

FRLATEQYAZ QM CHE 0s SO M X-F-E A Ab
2 O|A g2 7HX[ 2 JAELICEH Ehedhr| HE0 ZHAS0A B2~ &t
Lio|M el ArEALZE SO0{LtE Ol & StLELICH ot 6) QIE 2| H Q10{2tM ZH ot
27t E2egien, 7) 4N X Z2 0|2t H|0|H et 7| 50| e & HH2t=
NS A0 C++ Z2 Java ECHEH 2330 |2 YYo= AN Xets K-

C}.
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HSEAM A

L=

=

E
=1

.I

Z 240 2A|H Python 2 =2 Python 32 4

Lict. &, apxu|alat
Ay upetol Ef 0|

—

ojo|M 7| =

B.
Python ShellO|2t= A& &%

._Uﬁv“ T
T K0 Mo TO % o)
5 RO ro 30 3 g1 5 g
ofu o Moo b e g @
on T o2 W U ujm o ._|n.vm
I Mo & 8 % m X hl
% oWoE oo om B
_: ot T o W X
i S ol W X g% © 5|=_
o | W s Ul W
] HO ) Be S w
™ <r BT z
« >t #o © B
q 5! o R T o< W
< &l B B oo W ogyp .o
o- = g = = O
¢ 5 P i N &S
K 5 = M= T
. 2 T > L
o o) jo o 0l o [ 2
¢ E o W ol 1
—_ [J] ._o*ﬁ Ll ~ _A_| _.___._._ o
4 0O < KO - D 30 - 0
S & £ KT g o =
K0 G £ gow s N
ok ofo < I R
o ] oA or O WU g
ol < oI ™ Ol o U g
W= H o B XS
i T e NN = 5 - O M
W " < ol 3] m_._.m O ir w o]
of T = W gz T & :
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pi@raspberrypi ~ $ sudo nano cal.py

cal.py
length
width

5
3

area = length * width

print ‘Area is’, area

print ‘perimeter is’, 2*(length+width)

pi@raspberrypi ~ $ sudo python cal.py

Areais 15

Perimeter is 16
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D. {5 A =AUE
1. If
if 22 =S HEY M AL LI if (2Hef) =4 0| FHo|2tH, f =5 o BEES
A else (OFL| ) _else S5 _S A AT LICE 07| A elif (OFL|FH 2HOF) S AL S}

& L|C} O] elses= if2t 2

30

AAFE FH|

pi@raspberrypi ~ $ sudo nano If.py

If.py

number = 23

guess = int(raw_input('Enter an integer : "))

if guess == number:

# New block starts here

print 'Congratulations, you guessed it.'

print '(but you do not win any prizes!)'

# New block ends here

elif guess < number:

# Another block

print 'No, it is a little higher than that'

# You can do whatever you want in a block ...
else:

print 'No, it is a little lower than that'

# you must have guessed > number to reach here
print 'Done’
# This last statement is always executed,

# after the if statement is executed.
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AFBRIZ HE £AHE @20} 7| E 0| Aot HlmEe T2 QLI HX) 7| E
SAH= 2302 MOIE|Of AL LIC raw_inputO] 2He B4 2ALS QRIS Shag)
Lct. =01 Q2ey| FMoj g EXIYS E2|0] FL|Th 0f7]

24
24
E Xt Hl gk L CF A ifZ 0] Al [0 X7t Z-2X| H]

Wt Ch Z20EH =5 QU= print FEO 50| ZAEH OfL|2HH THZ elif 2 FOf

SXP7h O K2 X| B S CE O 7hK| T A K 0|2} ®

A
HEHOZ else7t HHELICEL AEHOZ elsel| H& T U2 A LA = $40

A= s I YLt
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=
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=
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pi@raspberrypi ~ $ sudo python If.py
Enter an integer : 50

No, it is a little lower than that

Done
pi@raspberrypi ~ $ sudo python If.py
Enter an integer : 22

No, it is a little higher than that
Done

pi@raspberrypi ~ $ sudo python Ifpy
Enter an integer : 23

Congratulations, you guessed it.

(but you do not win any prizes!)

Done
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pi@raspberrypi ~ $ sudo nano While.py

While.py

number = 23

running = True

while running:

guess = int(raw_input('Enter an integer : ")
if guess == number:

print ‘Congratulations, you guessed it.'
# this causes the while loop to stop
running = False

elif guess < number:

print 'No, it is a little higher than that.'
else:

print 'No, it is a little lower than that.’
else:

print 'The while loop is over:'

# Do anything else you want to do here

print 'Done’

O =2 R0 M while@ 0] F7IE|JAESLICH BIE7| S FIIA2M AL =2

s ZAAIZ|X| @Otz E LT XZ0f runningO| & QIX| EH TSI HO|2HEH 25

]
HALCH HE O 2> ECHH CHA running®| & / AXO| £ & THESIL 0| & e
YLCE AXNY B2 whileZ S EES 1 elsez & A A LIC
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N 7

pi@raspberrypi ~ $ sudo python While.py
Enter an integer : 50

No, it is a little lower than that.
Enter an integer : 22

No, it is a little higher than that.
Enter an integer : 23
Congratulations, you guessed it.
The while loop is over.

Done
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3. For &
forin 22 K2 EHY S MatN BHESIY Ml E|= StLto| HtEZ QIL|CH 2t o=
= S AKX AHELICH 07| EHHE2 0l 2 =50| LIEE SE 3ozt

pi@raspberrypi ~ $ sudo nano For.py

For.py

for i in range(l, 5):
print i
else:

print 'The for loop is over'

range(1, 5)0f S &ot= AHE E=ol= T2 YLICE range= RN Xt 0|
FRM XL 0| 2RI BB S Bretet L Ok M <At= 20N HE AKX S LHEfLY

0 7|2 27 UL E 22 1Y UCH whileS It Ot 7HX| 2 else 20| AL 7HSREL

C}.

9 Zat

pi@raspberrypi ~ $ sudo python For.py
1

2
3
4

The for loop is over
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break22 ZUE0| A ROl ZHE EZ5HL oS W AHESHE T2 LICH 21t
2 8tL|C}. 0HOf break 22 AHESHA] for 2Lt while 2 TZ B LSS

Zz A
BP0 =UZ0| ANL I 2L = else 52 HA X FS LI

AARAE FH|

pi@raspberrypi ~ $ sudo nano Break.py

Break.py

while True:

s = raw_input('Enter something : ')
if s == "quit":

break

print 'Length of the string is', len(s)

print 'Done'’

SEYLICE O

= =
O] while2&8 Et=61A ElL|Ct 1 Q|

£ 2

pi@raspberrypi ~ $ sudo python Break.py
Enter something : Programming is fun

Length of the string is 18

Enter something : When the work is done

Length of the string is 21

Enter something : if you wanna make your work also fun:
Length of the string is 37

Enter something : use Python!

Length of the string is 11

Enter something : quit

Done
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5. Continue

(K

continue 22 C}

dlo

2202 YO|7kES BLICH 0|1 HOIUs AR SL M

=
e o =

E|X| k5Lt

AATE FH|

pi@raspberrypi ~ $ sudo nano Continue.py

Continue.py

while True:

s = raw_input('Enter something : ')

if s == 'quit"
break
if len(s) < 3:

print 'Too small'
continue
print 'Input is of sufficient length'

# Do other kinds of processing here...

if2 0] StLt F7HE| S LICH YR S XS] 20|17t 30| Y FL Toosmall S &

1E

St continueE A AT L|CE O|If Tt RZ2 HO{7tE 2 Of2fOf print FHEOA = &Y

£|X| Q&L while 20| A S 2Tats = 0| goLtor® 22 2 g 22

t
£ 57| EAHY Qrof M= SHLEE HiA R 4= A0 Ol 2K 2|off SF AFEE LI

pi@raspberrypi ~ $ sudo python Continue.py
Enter something : a

Too small

Enter something : 12

Too small

Enter something : abc
Input is of sufficient length

Enter something : quit
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L3
pi@raspberrypi ~ $ sudo python Function1.py

hello world
hello world

e
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pi@raspberrypi ~ $ sudo nano Param.py

Param.py

def print_max(a, b):
ifa > b:
print a, 'is maximum’
elif a == b:
print a, ‘is equal to, b
else:

print b, ‘is maximum’

print_max(3, 4)

y="7

print_max(x, y)

07| M OH7i B4~ a, bE 7t print_max2t= g 4E FolSt RS L L ifH2S 0| &3t0] 37|
EHUGN ST H 24US Y= A YLLL S-E I EL M NS0 =3, 42t &+ E
21Xtz Y=ot A LI Ol Of 7 H 4= a0f = 30|, bOfl = 47 YH ELILE FRHMO= a0fl= &
= x2| gtO|, bOjl = Bl yo| 4Ol YHELICE O x=5,y= 70|22 242} 5, 70| Y& & E0|

il
-
n

u At

pi@raspberrypi ~ $ sudo python Param.py
4 is maximum

7 is maximum
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pi@raspberrypi ~ $ sudo nano FunctionLocal.py

FunctionLocal.py

x =50
def func(x) :

print 'x is', x

X =2

print 'Changed local x to ', x
func(x)

print 'x is still', x

ot
i)
]
o

—

= 500]2t= gh2 5] HHYA| BEQtE LIEL funcs EHX| O§ 7 B0 x2| gf2
AL

B RS YL CE 2Z 7|0 X2 M= AT x= B0l S

rm
5
1)

Ny Z

pi@raspberrypi ~ $ sudo python FunctionLocal.py
x is 50

Changed local x to 2
x is still 50
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pi@raspberrypi ~ $ sudo nano FunctionGlobal.py

FunctionGlobal.py

x =50
def func():

global x

print 'x is’, x

X =2

print ‘Changed global x to’, x
func()

print 'Value of x is’, x

Yot o2l =5 ot S Lot o
W0l HF ohHO|| XF3 & = ASLICE OSSO global x, y, z 2F Z0| s F=A|H
x,y, 27t H& M Ha2h= 2|0 YL T

dY 2

pi@raspberrypi ~ $ sudo python FunctionGlobal.py
X is 50

Changed global x to 2

Value of x is 2
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pi@raspberrypi ~ $ sudo nano Return.py

Return.py

def maximum(x, y):
if x>y:
return x
elif x ==vy:
return ‘The numbers are equal’
else:
return y

print maximum(2, 3)

|C}. if.else T2 0| 28}0] H| w }HH

3
Q
X,
3
c
3
oot
+
rir
=2
=
re
P
of
ru
£N
u o
rc
i
ot
s

return2 O| 5} gt 2 Btatst=0 €2 42+ ‘The numbers are equal’O|2t= EX 2

Y Zn

pi@raspberrypi ~ $ sudo python Return.py
3
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pi@raspberrypi ~ $ sudo nano moduleusingsys.py

moduleusingsys.py

import sys

print( The command line arguments are:’)

for i in sys.argv:

print i
print ‘'Wn¥nThe PYTHONPATH is’, sys.path, "“#n’

T}O|M0j| A Of =
ol MM el oi2tolH et g5

=
[

HX sys 2 & import 22 0| 830 22{gt&LICt O

A

YLICH sys RE2 A

I L|C}. import & SHA | 7|

2O BT 2
{L|Ct.

o
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e
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=
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24 St 7.

b= 2=0| SiCHHE o2& &5
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sys @& Q9| argv

=
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L|C}. sys.argv
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Ujny
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Z|0f| we are argumentsz2}

e



Page |64

syspath Hr= RES 2 S [ H=ots B25S LIEHRLICE 07| R Y2 M8

0|2 & Xt0[7} )l = UG LIL}. importE O]
=

HY 20

pi@raspberrypi ~ $ sudo python moduleusingsys.py we are arguments
The command line argumets are:

moduleusingsys.py
we
are

arguments

The PYTHONPATH is ['//home/pi’, ‘/usr/ ...
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5. 2t=H|2|z}o| 2} GPIO

A. 2}=H|2|od}o] GPIO=l 7| X

2t=H| 2| I}0|20] &= 40017 2| GPIOE O] LS L|Et. Of TS O|83HH SPI, Al2[H 2
E, 2CetZ2 AZ LY Z R7|7|E MO, S5 & = ASFHCL HS2 HE
ey oz AFEE & U2H, 3.3VE X J3t7| 20 3.3V 0ld S SaUEAl
71719l £40| & == A28 2 FOfsfjoFetL Lt

Pin# NAME NAME Pint
01 3.3v DC Power ° DC Power 5v 02
03 GPIO02 (SDA1 , 12C) 0 DC Power 5v 04
05 GPIO03 (SCL1 , 12C) O Ground 0t
07 GPIO04 (GPIO GCLK) ) ( “D0) GPIO14 08
09 Ground [ ) GPIO15 10
11 GPIO17 (GPIO_GENO) ) (GPIO_GEN1) GPIO18 12
13 GPI027 (GPIO_GEN2) o Ground 14
GP1022 (GPI ° (GPIO_GEN4) GP1023 16
17 3.3v DC Powe ° (GPIO_GENS5) GPI024
19 GPIO10 (SPI MOSI) O Ground 20
21 GPIO09 (SPI_MISO) ° (GPIO GENG6) GPI025
23 GPIO11 (SPI_CLK) O ’|_CEO_N) GPIO08 24
25 Ground ° (SPI 1_N) GPIO07 26
27 ID_SD (12C ID EEPROM) [HO] (12C ID EEPROM) ID_SC 28
29 GPIOOS o Ground 30
31 GPIOU6 ° GPIO12 32
33 GPIO13 0 Ground
GPIO19 0 GPIO16 36
GPI1026 e GPI020 3
39 Ground ° GPIO21 10
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for Raspberry Pi
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ALY HYEHE ALY 20 BCMY|ZE 17H(WPI7|ZE 0)0| MSME AZBLOf
FAIE Lo HEE ArYE wiringPih X220 TE50] UG LITH 2222A0 M

=
GNDEE2 emitter, 7+ 0 AlSMO0| S0{7H= 282 base, 5V7t Q7tgle 22

collector@| L|C}.
1. c3g

M, wiringPi.hS 2X|off 2 =5 52 & LICH

wiringPi.h A X]|

pi@raspberrypi ~ $ cd

pi@raspberrypi ~ $ sudo apt-get update
pi@raspberrypi ~ $ sudo apt-get upgrade
pi@raspberrypi ~ $ sudo apt-get install git-core
pi@raspberrypi ~ $ git clone git://git.drogon.net/wiringpi
pi@raspberrypi ~ $ cd wiringpi

pi@raspberrypi ~ $ ./build
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GPIO T Y }Ql5}7]

pi@raspberrypi ~ $ gpio readall

ol &, wPigt2 Mol =2
ALESHA 2 B HE
o )

ohof, MA|I7FEX| §h2 ERoE w522 Al 5 ASH T

i)
L
n o

https://git.drogon.net/?p=wiringPi:a=summary ol &35l = A2 19|
snapshot2 & gt Ch.

shortlog

o

on Henderson Updated the board types to cope with an 0014 version... master

2015-02-03 Gor Hende OK. So the Pi v2 | have had older firmware and it wasn...
2015-01-31 Gor Hende OK, so an easier way to manage versions.
2015-01-30 Gor Hende Updates to the build process

=]

Henderson Updated a technicality in softPwm, and added a suggeste...
Henderson Updated versions for new maker - mbest

Henderson Minor changes to the PiGlow code - got the orange ...
Henderson Fixed a bug in the gpio readall command on model B...
Henderson Updated mostly to the gpio readall command to support...
Henderson Fixed a small bug in the ISR code where it was looking...
Henderson Bumped version to 2.15

Henderson Updates for the Raspnerry Pi Compute Module - changes...

[= I~

=]

g g

2

~
G
~
G
G
~
G
~
G
G
~
G
~
G
~
G
G
~
G
~
G
G
~
G
~
G
G

2014-05-20 Gor Henderson changed to pin mode to support softPwm.

2013-08-03 Gor Henderson Added some tweaks to gpio to set alt modes on pins...
2013-07-28 Gor Henderson Bumped version

2013-07-28 Gordon Henderson It helps if you add the files into GIT...

heads

7 weeks ago master

P 'like library for the Raspbery Pi

-A Wi
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T2 =ubl ol Downloads EH 0 A &0| =0, E{o|E & AE5to] &5S 1 wiringPi
A S

pi@raspberrypi ~ $ cd downloads

pi@raspberrypi ~ $ Is

pi@raspberrypi ~ $ tar xfz wiringPi-5edd177 .tar.gz
pi@raspberrypi ~ $ Is

pi@raspberrypi ~ $cd wiringPi-5edd177
pi@raspberrypi ~ $./bulid

File Edit Tabs Help

tar xfz wiringPi-Seddl177.tar.gz
1s
wiringPi-sedd17

. /build

ol = git2 AF23 S uf et o}EH7HX| 2 gpio —ve} gpio readallE 2 5}

oS 2l Mz s e et oals MM 2 EU Tt
AAAE FH|

pi@raspberrypi ~ $ mkdir ~/c_sources
pi@raspberrypi ~ $ cd ~/c_sources
pi@raspberrypi ~ $ sudo nano servo.c
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servo.c

#include <wiringPi.h> //wiringPi.h 41 21
#include <stdio.h>

#include <stdlib.h>

#include <softPwm.h>

int main (int argc, char *argv[])
{
int pos =180 ;
intdir=1;
if (wiringPiSetup() == -1) exit(1) ; //init wiringPi

pinMode(0, OUTPUT) ; //set the 0 pin as OUTPUT
digitalWrite(0, LOW) ; //0 pin output LOW voltage
softPwmCreate(0, 0, 200) ; //pwm initialize HIGH time 0, LOW time 200ms

while(1) {
pos += dir ;
if (pos < 180 || pos > 194) dir *= -1 ;
softPwmWrite(0, pos) ;
delay(50) ;

return O ;

}

HIY 3 M|

pi@raspberrypi ~ /c_sources $ gcc servo.c -0 servo —lwiringPi
pi@raspberrypi ~ /c_sources $ sudo ./servo

SE5}7|

Ctrl + C

Mo
=S

softPwmE 0| 2350 pwmAl S E BHE 0| =& L|LC}. softPwmCreateE 0| 2310
200ms2| F=7| £ OHE0{F 11 softPwmWriteE 0| 835}10] 72 MEL|CH 180 22

1940] CtCHE S M -1 &510] L2 SOV Ut
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AATC FH|

pi@raspberrypi ~ $ mkdir ~/py_sources
pi@raspberrypi ~ $ cd ~/py_sources
pi@raspberrypi ~ $ sudo nano servo.py

servo.py

import RPi.GPIO as gpio
import time

gpio.setmode(gpio.BCM)
gpio.setup(27, gpio.OUT)

val =1
inc=0.1
try :

while True :

gpio.output(27, False)
time.sleep(val / 1000.0)
gpio.output(27, True)
time.sleep((20 - val) / 1000.0)
val +=inc
time.sleep(0.05)
if val >2 orval < 0.6 :
inc *= -1
except KeyboardIinterrupt :
gpio.cleanup()

ki

pi@raspberrypi ~ /py_sources $ sudo python servo.py

SE5}7|

Ctrl+ C
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C. 2SIt 2| A ArE3}7]

CIXE H=2 & AEdts HAME BFLER =S Tt M (HC-SR04)E A8 H =5 SHlE
LICE A2l HE2 2 tHEH 2l MMO|0] trighl it echo T S 0| 830 ALE LI SVE
A&tz HAO[7]0f 2| = -g0] B3t Mot H|Wdto] = 2tFo| Jeks

2 27 20 Eol AFg |1 ULt

3EE

Adafruit T-Cobbler Plus @
for Raspberry Pi
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fritzing

trigll 2 wPi 7| & 23 (BCM7|& 13 H)ofl eAds FuLCh.

echo® 2 wPi 7| & 24HE (BCM7|&E 19 & )ofl sl Zu ct.
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AATC FH|

pi@raspberrypi ~ $ cd ~/c_sources
pi@raspberrypi ~ $ sudo nano ultra.c

ultra.c

#include <wiringPi.h>
#include <stdio.h>
#include <stdlib.h>

int main (int argc, char *argv[])
{
int trig = 23 ;
int echo =24 ;
int start_time, end_time ;
float distance ;

if (wiringPiSetup() == -1) exit(1) ;

pinMode(trig, OUTPUT) ;
pinMode(echo , INPUT) ;

while(1) {
digitalWrite(trig, LOW) ;
delay(500) ;
digitalWrite(trig, HIGH) ;
delayMicroseconds(10) ;
digitalWrite(trig, LOW) ;
while (digitalRead(echo) == 0) ;
start_time = micros() ;
while (digitalRead(echo) == 1) ;
end_time = micros() ;
distance = (end_time - start_time) /29./ 2. ;
printf("distance %.2f cm\n", distance) ;

}

return O ;

}

Ao = dds|

$gcc ultra.c -o ultra -lwiringPi
$sudo ./ultra
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2. mojd 3

AATC FH|

pi@raspberrypi ~ $ cd ~/py_sources
pi@raspberrypi ~ $ sudo nano ultra.py

ultra.py

import RPi.GPIO as gpio
import time

gpio.setmode(gpio.BCM)

trig =13
echo =19

print "start"

gpio.setup(trig, gpio.OUT)
gpio.setup(echo, gpio.IN)

try :
while True :
gpio.output(trig, False)
time.sleep(0.5)

gpio.output(trig, True)
time.sleep(0.00001)
gpio.output(trig, False)

while gpio.input(echo) == 0 :
pulse_start = time.time()

while gpio.input(echo) == 1:
pulse_end = time.time()

pulse_duration = pulse_end - pulse_start
distance = pulse_duration * 17000
distance = round(distance, 2)

print "Distance : ", distance, "cm"
except :
gpio.cleanup()

ikl

$sudo python ultra.py
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A-IIEI::,I
c RE0AE micros()2s B4E 0[8YOLE TOHOIA £ time.time()0l2ts
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AATC FH|

pi@raspberrypi ~ $ cd ~/c_sources
pi@raspberrypi ~ $ sudo nano dht.c

dht.c

#include <wiringPi.h>

#include <stdio.h>
#include <stdlib.h>
#include <stdint.h>

#define MAXTIMINGS 83
#define DHTPIN 7

int dht11_dat[5] = {0, } ;

void read_dht11_dat()

{
uint8_t laststate = HIGH ;
uint8_t counter =0 ;
uint8_tj =0, i;
uint8_t flag = HIGH ;
uint8_t state = 0 ;
float f ;

dht11_dat[0] = dht11_dat[1] = dht11_dat[2] = dht11_dat[3] = dht11_dat[4] =0 ;

pinMode(DHTPIN, OUTPUT) ;
digitalWrite(DHTPIN, LOW) ;
delay(18) ;

digitalWrite(DHTPIN, HIGH) ;
delayMicroseconds(30) ;
pinMode(DHTPIN, INPUT) ;

for (i = 0; i < MAXTIMINGS; i++) {
counter =0 ;
while ( digitalRead(DHTPIN) == laststate) {
counter++ ;
delayMicroseconds(1) ;
if (counter == 200) break ;
}
laststate = digitalRead(DHTPIN) ;
if (counter == 200) break ; // if while breaked by timer, break for
if ((i>=4)&& (i % 2==0)){
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dht11_dat[j / 8] <<=1;
if (counter > 20) dht11_dat[j/ 8] |=1;
i+
}
}
if ((j >= 40) && (dht11_dat[4] == ((dht11_dat[0] + dht11_dat[1] + dht11_dat[2] +
dht11_dat[3]) & 0xff))) {
printf("humidity = %d.%d %% Temperature = %d.%d =C Wn", dht11_dat[0],
dht11_dat[1], dht11_dat[2], dht11_dat[3]) ;
3
else printf("Data get failed¥n") ;

}

int main(void)

{
printf("dnt11 Raspberry pi#wn") ;
if (wiringPiSetup() == —-1) exit(1) ;

while (1) {
read_dht11_dat() ;
delay(1000) ;

}

return O ;

}

HIY T Yot

$gcc dht.c -o dht -lwiringPi
$sudo ./dht

Ol FEO|AM = BT} uint8_t2t =0 AUELICE Ol user—defined typeO|2t £ =04
unsigned 8 bit type H1=& 2|o| gt C}.

DHT112 ofE} MM e} Cl=2H AlS2| Zo|2 Ho|EE WEYL|CH XS0l MSMeZ LOW
£ 18ms=¢2H 2|1 HIGH A& 20 ~ 40uss2t &M start Al QL Cl

07| M= &7Hgkel 30ustHE HIGHAM S E FASHCEH O3 ¥ DHT110AM AT E WHELT|
Alztgh et & 83712 g7t 27K=dl ol= XS 3702l H|E(Response, pullup ready,
start to transmit bit) + 40712 HIO[E{H|E » 2(LOW, HIGH gt5 1t Z 1742 M E L}
EtiZ| i &) 2 o|F0o H A&t

if AMAS 2 M-S 370= ClolE et BAZE 870 | >= 45 MFAJALD | % 2 == 0= s A
HolE{E LiEIHE HIGHAE oM 2 ZtE5tE 2 sHch H0|E|E LIEI= HIGHA S =
26~28us™ 0, 70us™ 12 <lo|ghCt. 3Lt AdtA|ZEo| RL7[oll 047|A = counterZt 200|
Hoi7t= Ag 7|22 2 sil&H .
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2. 2}=H|2]|o}o] sp1 X

ADCE &3 gletEl ofg 21 M= & 2h=H|2|ato|0 M SPIS Z2EZS AEst

0l 17| RIS M= 2t=H|2|mO[0 M SPIZ ALE™ & RUA 8lfF=0fOf ghLLt.

SPI Al ™

pi@raspberrypi ~ $ sudo raspi-config
— 8. Advanced Options — A6 SPI — Yes and OK
pi@raspberrypi ~ $ sudo nano /etc/modules

o 520 spidev =7t

pi@raspberrypi ~ $ cd ~

pi@raspberrypi ~ $ sudo apt-get install python-dev

pi@raspberrypi ~ $ git clone git://github.com/Gadgetoid/py-spidev.git
pi@raspberrypi ~ $ cd py-spidev/

pi@raspberrypi ~ $ sudo python setup.py install

pi@raspberrypi ~ $ sudo shutdown —r now

3. 2t=H[2jmio] IE 78 A LY

AAAE FH|

pi@raspberrypi ~ $ cd ~/py_sources
pi@raspberrypi ~ $ sudo nano MCP3008.py
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MCP3008.py

import spidev, time

spi = spidev.SpiDev()
spi.open(0,0)

def analog_ read(channel):
r = spi.xfer2([1, (8 + channel) << 4, 0])
adc_out = ((r[1]1&3) << 8) + r[2]
return adc_out

while True:
reading = analog_read(0)
voltage = reading * 3.3 / 1024
print("Reading=%dWtVoltage=%f" % (reading, voltage))
time.sleep(1)

ki

pi@raspberrypi ~ $ sudo python MCP3008.py

A3

analog_readel= &t=8 =1 ¢S A S LICE. spixfer2et= gt== 20 A=
IO E &0 2[HE IS ghetetL|Ch 2H2 A|ZHHIE, HEM HO|HE S2{2 A
OIX[, Oz XtHF=E HF7| flot LCt Htete|= r2 R 8H|E= H|O{ /U2 H
FHR 8HIES 1, 24| = ADC G|O|E{2| 9, 10 | H|E, MHW= 5} 8HIE

HIE
gozM S 10| EQ| HIO[H 7} RHY = ASLICE. O] £L0)l 3.3
T2E2MN S0 e YOl of HVRIX| A L35t LIL.

mjo ﬂJIrIJ

o|ojgtL|Ct. 0| & O
=5l 10242 LIy

£ pidraspbarrypic ~ EE—
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F. ADCE 0|83l 2= M AL83t7| (o] )

TMP36 R MM L= 3mOo 2 ME OfL 2] AXIEMN, L0 [Mj2tA ofg 21 2t
S Z=HELICE 2 oM E 0| 8510 O 21 242 A S0|H 34
=

=
=L

Vin
Gnd
Vout

EEMAQ SUBH 3|20 37+ HASICLH, MCP30082| CH10| TMP36 2= MIA
9| Vout& A5, Vinof|= 3.3V, GND= 2} =H|2|L}0|°| GNDZ ¢ ZdslH 2= 7t

FO|

—

mjo
ot
ot
>

UgLILf.

AAFE FH|

pi@raspberrypi ~ $ cd ~/py_sources
pi@raspberrypi ~ $ sudo nano MCP3008 tmp36.py

MCP3008_tmp36.py

import spidev
import time
import os

spi = spidev.SpiDev()
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spi.open(0,0)

def ReadChannel (channel):
adc = spi.xfer2([1, (8+channel)<<4,0])
data = ((adc[1]&3) << 8) + adc[?]
return data

def ConvertVolts(data,places):
volts = (data = 3.3) / float(1023)
volts = round(volts,places)
return volts

def ConvertTemp(data,places):

# ADC Value

# (approx) Temp Volts
# 0 =50 0.00
# 78 -25 0.25
# 155 0 0.50
# 233 25 0.75
# 310 50 1.00
# 465 100 1.50
# 775 200 2.50
# 1023 280 3.30

temp = ((data * 330)/float(1023))-50
temp = round(temp,places)
return temp

Il
o

[ ight_channel
temp_channe|

1l
—

delay = 5
while True:

light_level = ReadChannel(light_channel)
light_volts = ConvertVolts(light_level,2)

temp_level = ReadChannel (temp_channel)
temp_volts = ConvertVolts(temp_level,?2)
temp = Conver tTemp(temp_level,?2)
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print
print("Light: {} ({}V)".format(light_level,light_volts))
print("Temp : {} ({}V) {} deg C".format(temp_level,temp_volts,temp))

time.sleep(delay)

21 8o

pi@raspberrypi ~ $ sudo python MCP3008 tmp36.py

r@ pi@raspberrypi: ~ X P Lﬁl ‘i@ﬁ'

m
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6. 2}=H|2|z}o|2} Node.js

A. Node.jszt?

AHIAT R E ARR0|M Sotrt= EREZSZ W21, JHH0| 0|8t Z=2 I3
ARl ZEX| ALOJOl M event—driven, non—blocking #HAl2 71X 7pH T 5 &2 0|0
AAZERIR RIS dol elHSHA 2tE0o| &L T - node.js &H O|X| g

=

=
%3@_ $J°'71| .:.'—lEF StX[2F non-

EH7|°|'E °|'A 2~
S cizoz dHolsluz L|c+. 723 B4 Aol 2 E B ChAl

blocking 2| &
=0F2tM Ehe

o —|0 ﬂl\

At a22H 2t=H|2]oll node.js & MXIsH 25 st Sl

Node.js & X|5}7|

pi@raspberrypi ~ $ cd

pi@raspberrypi ~ $ sudo apt-get update

pi@raspberrypi ~ $ sudo apt-get upgrade

pi@raspberrypi ~ $ wget http://node-arm.herokuapp.com/node_latest_armhf.deb
pi@raspberrypi ~ $ sudo dpkg -i node latest armhf.deb

A7t ERtEUch & MR ==X &helsta

2 ol2{s|Fo Euch T2{H WMol Hel™ Heluch,

GPIO HZ37| #let M & npm M|

pi@raspberrypi ~ $ git clone git://github.com/quick2wire/quick2wire-gpio-admin.git
~/gpio-admin

pi@raspberrypi ~ $ cd ~/gpio-admin

pi@raspberrypi ~ /gpio-admin $ make

pi@raspberrypi ~ /gpio-admin $ sudo make install

pi@raspberrypi ~ /gpio-admin $ sudo adduser pi gpio

pi@raspberrypi ~ /gpio-admin $ exec su -l pi

pi@raspberrypi ~ $ npm install onoff

{7 7tX| 2t2 = ActH O|F mE S & Azt ch
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Hello World 2 E|AEE sHE &L}

GPIO F=5t7| #Igt MY & npm MR

pi@raspberrypi ~ $ mkdir js
pi@raspberrypi ~ $ cd js
pi@raspberrypi ~ /js $ sudo nano hello.js

olC|® ctoll ctZ2 2= et Foll Ctri+X & ALESH0d M35t oC|ef & B&LITh

console.log('Hello World!") ;
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ASAFE |ed.js

var GPIO = require('onoff').Gpio,
led = new GPIO(18, 'out'),
button = new GPIO(17, 'in', 'both') ;

function light(err, state) {
if (state == 1) {
led.writeSync(1) ;
console.log(‘on') ;
}
else {
led.writeSync(0) ;
console.log('off') ;
}
}

console.log('start') ;
button.watch(light) ;

E435| =0 2lotg Z42 button.watch(light) &L .

o2
o
T

watche &7t BRI S I Ml == OfH EZ putton AEfT} HFH M light 2+& A
ct.

QIX= err(oll 2 2 =) 2} state(AtEl) 2 0| F 0] H UAESH LT

[e]

| €42 watcholl Z2=[0] U= RS2 XM Tt HE2 A HHAE = BRI CH

https://github.com/fivdi/onoff#watchcallback

F=E o ey ofM A2 s EMEH L

A5

pi@raspberrypi ~ /js $ node led.js



https://github.com/fivdi/onoff#watchcallback
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C. Yl O0|X|2 A}236}0{ Hello World Z218}7|

node js £ A X|5t0] ZIetEt HAEE SR o[ AlZtoll= A O[X|E 5 B 5

Bl

rir
0k

>
I°
r
n

grAl2 ZHERSHL O node js ol S & QEO| 2MH O himl T S 4 F
o|7 Z|&o| o] of2{7}X|E & F= U7|oll A SHE L= S &LICH

MK express & M XI5 F0{of gt

express 2 X|s}7]

pi@raspberrypi ~ /js $ nom install express

hello.js AATE

var express = require('express'),
http = require('http'),
app = express(),
server = http.createServer(app) ;

app.get(‘/hello’, function(req, res) {
res.sendfile('hello.htm!', {root : __dirname }) ;

R

server.listen(8000, function() {
console.log('express server listening on port ' + server.address().port

hE

hello.html 2A3 E

<IDOCTYPE html>
<htmI>
<head>
<title>Hello</title>
</head>
<body>
<h1>Hello World!</h1>
</body>
</htm|>




require 2| A SlE 29 BES FEEYCL
3 71 b AFESiotE ofo| QY

S 71X 2FM express off M=
OfEE7EX| L

express =
http =

2|10 app 22 express & Ald gt}
1 F server 7 app 2
OlM MHE & 5= JULITL?

Obgl e,

ZET MY oFD Y BXE aYoune,

server.listen(8000, function() {
console.log('express server listening on port '

S 0[ &35t M E W gt

+ server.address().port
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0{7|M html ZEE #2{&E Z0|EZ res.sendfile 2 AFE S CF.

app.get('/hello', function(req, res) {
res.sendfile('hello.htm!', {root : __dirname }) ;

1
FAEO /hello 2= gt 22 ™ hello.htm!| 2 %2 &4t

hello.html ol = Hello World! 7t EHEE & =0 J2E8=2 H&EsHEH chgot 2ol L2

PARIE

Hello World!
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D. fHO|X|E AL23L0] LED H|0{3}7]

@ Adafruit T-Cobbler Plus
for Raspberry Pi

fritzing

18 ¢ ol LED 2| +, GND ofl LED o| -& A Zslf FAlH ELC}.

Aol A HHA|ZEol| express & AR5 FUE WX B body-parser € M5l FU C}.

body—parser & x|5}7|

pi@raspberrypi ~ /js $ npm install body—parser

2AZE ZM P

pi@raspberrypi ~ /js $ sudo nano led_web.js
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AAFAE

var express = require(‘express'),
http = require('http"),
app = express(),
server = http.createServer(app) ;
var bodyParser = require('body-parser’) ;
var GPIO = require('onoff').Gpio,
led = new GPIO(18, 'out') ;

app.use(bodyParser.json()) ;
app.use(bodyParser.urlencoded({ extended : false })) ;

app.get('/led’, function(req, res) {
res.sendfile('led_web.html', {root: _dirname });

N

app.post('/data’, function(req, res) {
var state = req.body.led ;
if (state =='on") {
led.writeSync(1) ;
}
else {
led.writeSync(0) ;

console.log(state) ;
res.sendfile('led_web.html', {root: _dirname });

E

server.listen(8000, function() {
console.log('Express server listenling on port ' + server.address().port) ;

e

Htm| Zpel ZtM 50|

pi@raspberrypi ~ /js $ sudo nano led_web.html

led_web.html

<IDOCTYPE htmlI>
<html>
<head>
<title>led</title>
</head>
<body>
<h1>LED page</h1>
<form action = '/data’ method = 'post'>
<input type = 'submit' value = 'on' name ="led' >
<input type = 'submit' value = 'off' name ="led' >
</form>
</body>
</html>
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html2 29 HEQ 20| =M g2 Zul &Lt
JOFH7oll led_web.jsF 20| ZL2HH non-blocking &&l0[2 =& &t 4= JEU

A Bixf HaMel Bl

var express = require('express'),

http = require('http'),

app = express(),

server = http.createServer(app) ;
var bodyParser = require('body—parser') ;
var GPIO = require('onoff').Gpio,

led = new GPIO(18, 'out') ;

e vare| & A[tA|Zholl PR 22 o7t =S St G T

g axs| FAI7|

254 2E2 http://blog.naver.com/roboholic84/220340563379 &

server.listen(8000, function() {
console.log('Express server listenling on port ' + server.address().port) ;

B
8000 HH ZEZ MHE Aldli g Cl.
2|0 2&E0| Express~~~~, 047|0 M| ZEE H5lo{(FIIH 2 2) £ 5t

J8{H chga 2ol L At



http://blog.naver.com/roboholic84/220340563379

0|% 8000 ZE 11 ool led 2 H
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app.get('/led', function(req, res) {
res.sendfile('led_web.html', {root : __dirname }) ;

1
/led Bl= gt2 2HS < A E Lt
2 H 0| X|of| = led_web.htm| 2 g FL|C}

app.post('/data', function(req, res) {
var state = req.body.led ;
if (state == 'on") {
led.writeSync(1) ;
}
else {
led.writeSync(0) ;
}
console.log(state) ;
res.sendfile('led_web.html', {root : __dirname }) ;

b

/data ol post 2 42 2 A Al FHL

FAE 2GS body &, OF led 22 @S H = state off M&eH = M2l Ct
stateﬂon%‘ A led € A1, off d 2 HYCH

&0l = state & FAISHD Ied_web.html o S CiA| e FU

Mg o Heluich.

on, off & 2t ShHY =2{EAF L Ct olmf LED 7+ AR AR Ct gL CL.
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Npm serialport A X|s}7|

pi@raspberrypi ~ $ cd ~/js
pi@raspberrypi ~ $ npm install serialport

OlM 2E & s 2R &t

Serial.js
var express = require('express'),
http = require('http'),
app = express(),
server = http.createServer(app) ;
var bodyParser = require('body-parser') ;
var SerialPort = require('serialport').SerialPort,
serial = new SerialPort('/dev/ttyAMAQ', {
baudrate : 9600
B

app.use(bodyParser.json()) ;
app.use(bodyParser.urlencoded({ extended : false })) ;

app.get('/serial', function (req, res) {
res.sendfile('serial.htm!', {root : __dirname }) ;

R

app.post('/serial', function (req, res) {
var val = reqg.body.send ;
console.log(val) ;
serial.write(val, function(err) {}) ;
res.sendfile('serial.html!', {root : __dirname }) ;

1)
serial.on('data’, function(data) {
console.log(data.toString()) ;

1)

server.listen(8000, function() {

b

console.log('Express server listening on port ' + server.address().port) ;
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X AlZbo| 2 2 Xfo|7} el& L

— ()

HERL 2 20| ofs) A% SHALH

—

var SerialPort = require('serialport').SerialPort,
serial = new SerialPort('/dev/ttyAMAQ', {

baudrate : 9600

1

/dev/ttyAMAQ O|2l= Al2|¥ EZEE baudrates 96002 2 AlEsich= 2kl ),

1 2ol HIOIEH|IE, ARHIE, H2|EH|ESS MY F0{of X2 CIZEZLS ALSSH

710 ' FAEHCEL

0{7|M CI|ZEEZt2 data = 8, stop =1, parity — none@ L C}.

AIMI gt L2 https://github.com/voodootikigod/node—serialport & ZEZ&FA|Z7| BHIE
=

1 ol ctgnt e IEJ} US| C
serial.on('data’, function(data) {

console.log(data.toString()) ;

1
A2l ZEof S0{2 o] U™ &5t el

Ciot

02

Al String 2 2 iR &g}

24
=

=l

e

A ASCI ZEJ}L Lt27|of HHY & Zd L ot

TH

d2{™ html ZEL2UCH

Serial.htm|


https://github.com/voodootikigod/node-serialport

<IDOCTYPE htmI>
<htmI>
<head>
<title>Serial node</title>
</head>
<body>
<form action = "/serial" method = "post">
<input type = "text" name = "send">
<input type = "submit" value = "send">
</form>
</body>
</html>

—

text@ A2 g2 2l HES F2H postd A2 gt MEL T

Agld s4 Z2a2 ofzf A9 222 AFE} S

http://blog.daum.net/pg365/276

X Y Ho|X|oM piel ip + :8000/serial2 &g Cl

X = piel ip7t 192.168.120.280[2 2 192.168.120.28:8000/serial 2 &

Elal=g

s
=
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of 25 5t


http://blog.daum.net/pg365/276

Page | 104

J2|n B AEdtA BillE 22 std sendE 28 =
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a2(n A2l 2UHEES EAEH T



xoff

BN BN 24: O HEX @ Asco J&n
wlE 20E BY
SRS EARY: D rEX @ ASCH (Escape Seq. R SNE 201 @OID):

Verzion 1,15 (Updated: 2014.4.28)
btsp; {/bdoq, daum.netio 365/276 ERIANE

Al 2H stEU

O A2[LF0AM gtE EHEES sl aH e

blogg ELHEZ &L},

Ocs @osw @G @RS

S0 @012
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F. Dynamixel A{E 2 E{ X|0{5}7|
L o|foll= O] & 0| &5tof clo|Lt Mg S EE S

Xt A|ZHo]| Serial 8412 2

Bl
L=

Clo| L2 M2 half-duplex ghAl st

1o

ol dfof stx|zt

2l2ll 3-state buffer &

CH & 5HH & 4
opamp 2| - Yl et EHEE AZSFTH Hl 2 S22 stAE Yt
ctMo|Lt Sfol| 2 X|F2 elEL

Ct3t 3-state M &

ae(n 25| e dEsF] ok MHA MY M2 0| 85K
0| 83tA &t

325

fritzing

=3 S&stzl gu gt opamp FE22 Fols FAIH FUct
? Ho{U= FE2 cto|Lta Al o,
a2 2FoAM 326+ ol GND = Sl ZLCh.
HelM M2 half-duplex 2 HE = SAMlLC}
BHE ALE2 ot &3

Clo[LtAd 1.0 Z2 5 22 AHSst 20 0[2f

Set=Riuch,
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http://support.robotis.com/ko/product/dynamixel/dxl_communication.htm

2t 2 e Zo] HHOFEZIA| FX|

iz
2t =
WS Lokt ALESIR EH T

z=zazfYo| &AM cho|Ltal M e| paudratesE 4

Clo|LtA M2 1MbpsE AFESHLE 017|A ALSEh

O ol7E 2t=H|2|olME 9600bpsE,
ol 8stA &l

baud 14
M BZ@o| Jhsgh ot

wo| Byton aYS HEES sIASLICH
ax.js

var express = require('express'),
http = require('http'),
app = express(),
server = http.createServer(app) ;
var bodyParser = require('body-parser') ;

var SerialPort = require('serialport').SerialPort,

Cho|t2 Mol M= of2f A

2 usb2dynamixel2 0| &3t OpenCM9.04 =

235104 OpenCM9.04 2 =2 Clo|LtA Ao

LE!

MY E 227t A&H o

SIAES
BT =

serialport T 7| X| = X|- ¥ StX| L&Lct,

2 CMAY Moi7|E&

FALSH 9615bpsE

0| &35t


http://support.robotis.com/ko/product/dynamixel/dxl_communication.htm
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serial = new SerialPort('/dev/ttyAMAOQ', {
baudrate : 9600

1)

app.use(bodyParser.json()) ;

app.use(bodyParser.urlencoded({ extended : false })) ;

app.get('/ax', function (req, res) {
res.sendfile('ax.html!', {root : __dirname }) ;

1)

app.post('/data’, function (req, res) {
var val = req.body.ax ;
var data ;
if (val === "cw') {
data = new Buffer([0xff, Oxff, 0x01, 0x05, 0x03, 0x20, 0x90, 0x01, 0x45]) ;
}
else if (val === 'cow') {
data = new Buffer([0xff, Oxff, 0x01, 0x05, 0x03, 0x20, 0x90, 0x05, 0x41]) ;
}
else if (val === 'stop") {

data = new Buffer([0xff, Oxff, 0x01, 0x05, 0x03, 0x20, 0x00, 0x00, 0Oxd6]) ;
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serial.write(data, function(err) {}) ;
res.sendfile('ax.html', {root : __dirname }) ;
1
serial.on('data’, function(data) {
console.log(data) ;

1)

server.listen(8000, function() {

console.log('Express server listening on port ' + server.address().port) ;

Ct2t data = new Buffer([0xff, Oxff, 0x01, 0x05, 0x03, 0x20, 0x90, 0x01, 0x45]) ;

ol #2& wA35| Zofgt .

Ox= 16Z+E =35t ff52 xAHE 2ot

1621 %= ff= 255¢Q/L ct. LIHX| XIS X |2 &Lt

0xff, Oxff, 0x01, 0x05, 0x03, 0x20, 0x90, 0x01, 0x45 7| 2lo|st= W2 cwE2Z 400

ol £z FEo|2ts Lt

Ol Z2E Zof Fol=of A= St



S0 & gtoll w2t Al2[Holl M= datagts HE5H0] A0 == Sef Lt

J3{H html 2= U,
ax.html
<IDOCTYPE html>
<htmI>
<head>
<title>ax</title>
</head>
<body>
<form action = '/data’ method = 'post'>

<input type = 'submit' value = 'cw' name = 'ax' >

<input type = 'submit' value = 'ccw' name = 'ax' >
<input type = 'submit' value = 'stop' name = 'ax' >
</form>
</body>

</html>

' HE 374t
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7. 2f=Hj| 2| mto| of 7| 2} B & 2|
A. C|X| & HAbA 2|
Yol AHH, Ab=0f| BHALE| = =& Melot= Aozt &

UAgUCh 7|E2 ES7HH 2k ATHO M C[X[27H 2k ACH 2 I 2{ T 0] BiotH A
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D

|0 QLI ofo| x| & Jgof chst M2 &3

0

A

DirectX7} A2 £ 10 HIC|2 XEZ|E & = OpenCVE 0| ALE

|IOI-
-
_'T'_
()

w
(W)
|
o

g 1g|x

_>.t
n

ot
r|r
O
©
D
=)
()
I
paal
&)
@
Q
><
i
>
Oto
r|r
poul
o
1
ot
Ot
=
Y
0¥
oln
o}
Hu



Page | 115

B. OpenCV2} Python

OpenCV = Open Source Computer Vision2| 2FXtZ QIEIO| A OtE AKX Z| 20| E
22| Y L|C}. OpenCVE At83t= O|f= 02| 2|5 S0| g2 FoE 0 /4,
0| AI83IY MZ22 YUE[F2| Ye &= AU7| ZYLICE O] 2tojEE{EZ|= R’k

B, 2|52 S 0[2{7kX) OSOIA AL E 4 o0, T80l JI558 +8E 4 %

o> 4o

L|c}.

1) AA|ZF O|OX] T4 (Real time image capture)
2) H|C| ntY &=+l (Video file import and export)
3) O|O|X| =2 M4 (Image processing)

4) A2 9 A= Q1A (Object / face recognition)

T 0
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C. OpenCV A %]

OpenCVE CH2 ol | 7kX| Q| 210|E2{2| & ZEetstn Q&L T
e CV: Computer vision algorithms (Cf 2 29| H|FX 2| ¢1n2|S)
e CVAUX: Experimental/Beta (H|EtH ™ 2 1 2|F)
e CXCORE: Linear algebra (M &%)

¢ HIGHGUI: Media/window handling (H|C|Q 410 M7|, 2= C|A S| 0|

)

on

ct=H|2|zfo|of f7|X| S-S YHIOIESID ¥ ol=

pi@raspberrypi ~$ sudo apt-get update
pi@raspberrypi ~$ sudo apt-get upgrade
pi@raspberrypi ~$ sudo rpi-update

2 e S 7| X| & 2%

pi@raspberrypi ~$ sudo apt-get install build-essential cmake pkg-config

o|0[X| &E=(I/0) T7|X| K|, JPEG, PNG, TIFFE g{11 X2|g + &

pi@raspberrypi ~$ sudo apt-get install libjpeg8-dev libtiff4-dev libjasper-dev
libpng12-dev

O|0|X| & 2328 S3lM & = A=E GTKE X
(Graphical User Interface Tool Kit)

pi@raspberrypi ~§ sudo apt-get install libgtk2.0-dev

H|C|2 &1 E53(/0) Ij7| x| & X|

pi@raspberrypi ~$ sudo apt-get install libavcodec-dev libavformat-dev libswscale-
dev libv4l-dev
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MAL+=£ 2|5t 2to| H2{2| 9 scs(splitting cone solver)E 2|t 2lo|E2{2| AX|

pi@raspberrypi ~$ sudo apt-get install libatlas-base-dev gfortran

pip AX| (o] 2t =2 54 HX|A| BO| ALS)

pi@raspberrypi ~$ wget https://bootstrap.pypa.io/get-pip.py
pi@raspberrypi ~$ sudo python get-pip.py

virtualenv virtualenvwrapper2 pipS A25(0 AX|

pi@raspberrypi ~$ sudo pip install virtualenv virtualenvwrapper

profiledf| C+Z2| 2+l 2 7} (profile2 etct= ECI AF)

pi@raspberrypi ~$ sudo nano /etc/profile

pi@raspberrypi ~$ export WORKON_HOME=$HOME/.virtualenvs
pi@raspberrypi ~$ source /usr/local/bin/virtualenvwrapper.sh
pi@raspberrypi ~$ source ~/.profile

Profile =™ (C}22| 2}212 F7}5t1 Ctri+X, Y, Enter

export WORKON_HOME=$HOME/.virtualenvs
source /usr/local/bin/virtualenvwrapper.sh

ZHEE H|H™ Virtual EnvironmentE A X|

pi@raspberrypi ~$ mkvirtualenv cv

I}o|*4 2.7} numpy M X|

(cv) pi@raspberrypi ~$ sudo apt-get install python2.7-dev
(cv) pi@raspberrypi ~$ pip install numpy

OpenCV A X|3}1 Q= 7|

(cv) pi@raspberrypi ~$ wget -O opencv-2.4.10.zip
http://sourceforge.net/projects/opencvlibrary/files/opencv-unix/2.4.10/opencv-
2.4.10.zip/download

(cv) pi@raspberrypi ~$ unzip opencv-2.4.10.zip

(cv) pi@raspberrypi ~$ cd opencv-2.4.10
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OpenCV A X|5l7| (make & 2k 8A|ZH 4 Q)

(cv) pi@raspberrypi ~$ mkdir build

(cv) pi@raspberrypi ~$ cd build

(cv) pi@raspberrypi ~$ cmake -D CMAKE_BUILD_TYPE=RELEASE -D
CMAKE_INSTALL_ PREFIX=/usr/local -D BUILD_NEW_PYTHON_SUPPORT=ON -
D INSTALL_C_EXAMPLES=ON -D INSTALL_PYTHON_EXAMPLES=ON -D
BUILD_EXAMPLES=ON ..

(cv) pi@raspberrypi ~$ make

(cv) pi@raspberrypi ~$ sudo make install

(cv) pi@raspberrypi ~$ sudo Idconfig

OpenCV MX|sl1 Y=E7|

(cv) pi@raspberrypi ~$ cd ~/.virtualenvs/cv/lib/python2.7/site-packages/
(cv) pi@raspberrypi ~$ In -s /usr/local/lib/python2.7/site-packages/cv2.so cv2.so
(cv) pi@raspberrypi ~$ In -s /usr/local/lib/python2.7/site-packages/cv.py cv.py

OpenCV M X|35}7|

(cv) pi@raspberrypi ~$ workon cv
(cv) pi@raspberrypi ~$ python
>>> import cv2
>>>cv2.__version__

'2.4.10°

OpenCV A X|35}7|

(cv) pi@raspberrypi ~$ workon cv
(cv) pi@raspberrypi ~$ python
>>> import cv2
>>>cv2.__version__

'2.4.10°
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UEES a7d I, Mo 2t=H

L)
T&g = ASHCLL AHUAS S50

FHE T OoFst7| E0f ZHEHS| 2 T2 EZ0)| CiohAM o "old 2a7t A
AsHCt

E. SYHME| 7|2 E
FYNL o 7| =dEe €2 USBEEO AZE At 2f=H|2| L0 & L}to|7}

o

2tE AFESHY d&S ot=5 oStAlgL L 7|2 450 AF8E OH= 22| 2T
2 QI4Al (Face Detection) 1} ZHESE £ & 0| @D
A

t
Ol Al (Egg Detection)0f| T3t M &2 FHs) HUAZL

Viola/Jones Face Detector

JhE de| Le{F Y= 24 (Face detection) Y12|F S Z ViolaQt Jonesdl| QI3 1L
OFE|

[ =

4y gAY

+ Rectangle features (Haar feature)

+ Integral images for fast computation

+ Ada-Boosting for feature selection

+ Attentional cascade for fast rejection of negati
ve windows

+ Rectangle feature

Zo oAl Training Data
= + 5000 faces
+ All frontal, 24x24 pixels
+ Normalized, scaled, translated

1\ %

<pEESs

P Viola and M. Jones. Rapid object detection using a boosted cascade of simple featur
es. CVPR 2001.

F Viola and M. Jones. Robust real-time face detection. LICV 57(2) 2004.
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+ Integral images for fast computation

o= g9l HNg ok I, thed| L3L7| w2 we| o 5= otk Y.
= ®Do| 20| (1-2-D-5) BIX, Bo| ZI0| (1-3-B-5)0| BIE, AZt0| (1-3-A-7)9|
mA, 2|3 Co| 40| (1-2-C-7)e| WA{o|2tn o [, m2ks HE (A-C-D-B)

£ 2210 5 N2 Hofn WA 22 + 25 Al 2-Bo| g-Co| 2+Do|
2 = s B

+ Ada-Boosting for feature selection

{Heho] 2,

HO} Z£2 classifier2 &7] Qs Eo|dst= o 2, Okt classifiere] Hgto
Z strong®t classifiersS 7144 $CH= 7. Ada= adaptive2| 2FX|

+ Attentional cascade for fast rejection of negative windows

Ada-boost classifier2 E&j| Y=20| Ot Z1e v X|1 ol Zat A==oz
A=

Input image

True
eee— » Face

found

False False False
Non-face Non-face Non-face
X577 20 HOo|gd2 o 20 Ch22 - E

=
Sl OpenCVE AHEE 5= UASL|CH

FaceDetection.py &H|5}7|

pi@raspberrypi ~$ source /usr/local/bin/virtualenvwrapper.sh
pi@raspberrypi ~$ mkvirtualenv cv
(cv) pi@raspberrypi ~$ sudo nano FaceDetection.py

A= Q14| using Webcam (FaceDetection.py)

import cv2.cv as cv

cv.NamedWindow('a', 1)

cap = cv.CaptureFromCAM(-1)

cv.SetCaptureProperty(cap, cv.CV_CAP_PROP_FRAME_HEIGHT, 240)

cv.SetCaptureProperty(cap, cv.CV_CAP_PROP_FRAME_WIDTH, 320)

hc = cv.Load("haarcascade_frontalface_alt.xml")
while True:

frame = cv.QueryFrame(cap)
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face = cv.HaarDetectObjects(frame, hc, cv.CreateMemStorage(), 1.05,2,
cv.CV_HAAR_DO_CANNY_PRUNING, (120,120))

for (x,y,w,h),n in face:

cv.Rectangle(frame,(int(x),int(y)),(int(x)+w,int(y)+h),(255,0,255),8,0)
cv.Showlmage('a’, frame)
¢ = cv.WaitKey(1)
if c ==13:

exit(0)
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=HZF QI Al using Pi-Camera

import time
import serial
import picamera
import picamera.array
import cv2
import cv2.cv as cv
import numpy as np
hsv_min = np.array([20, 130, 100])
hsv_max = np.array([40, 180, 120])
width = 320
height = 240
with picamera.PiCamera() as camera:
with picamera.array.PiRGBArray(camera) as stream:
camera.resolution = (width,height)
camera.vflop = True
while True:
camera.capture(stream, format="bgr', use_video_port=True)
edges = cv2.Canny(stream.array, 100,300)
hsv = cv2.cvtColor(stream.array, cv2.COLOR_BGR2HSV)
imgray = cv2.cvtColor(stream.array, cv2.COLOR_BGR2GRAY)
ret, thresh = cv2.threshold(imgray, 127, 255, 0)
contours, hierarchy = cv2.findContours(thresh, cv2.RETR_LIST,
cv2.CHAIN_APPROX_SIMPLE)
contours = sorted(contours, key = cv2.contourArea, reverse =
True)[:5]
screenCnt = None

for h, cnt in enumerate(contours):

peri = cv2.arcLength(cnt, True)
approx = cv2.approxPolyDP(cnt, 0.01*peri, True)

screenCnt = approx
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M = cv2.moments(cnt)
if M['m00']!=0:
cx = int(M['m10']/M['mO00'])

cy = int(M['m01']/M['m00'])
else:

cx = width/2

cy = height/2

center = np.array([cx,cy])
R_arr = np.zeros((1000,5))

for idx, val in enumerate(cnt):
R_arr[idx][h]= np.linalg.norm(val-center)
R = R_arr[;,h]
ratio = np.min(R[np.nonzero(R)])/max(R_arr[:,h])
cv2.circle(hsv, (cx, cy), 2, (255,0,0),2)

if cx < width and cy < height and ratio > 0.6 and ratio < 0.75:
cv2.putText(hsv, 'EGG’, (cx,cy+10),
cv2.FONT_HERSHEY_SIMPLEX,
0.4, (255,255,255), 1, 8)
else:
cv2.putText(hsv, str(ratio), (cx,cy),
cv2.FONT_HERSHEY_SIMPLEX,
0.4, (255,255,255), 1, 8)
cv2.putText(hsv, str(hsv[cy-10,cx-10]), (cx,cy-15),
cv2.FONT_HERSHEY_SIMPLEX,
0.4, (255,255,255), 1, 8)
if ratio > 0.6 and ratio < 0.75:
cv2.drawContours(hsv, [screenCnt], -1, (0,255,0),1) #[screenCnt
was contours]

mask = cv2.inRange(hsv, hsv_min, hsv_max)
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cv2.imshow('color-based’, hsv)
if cv2.waitKey(1) & OxFF == ord('q’):
break
stream.seek(0)
stream.truncate()
cv2.destroyAllWindows()

Lu 102 162]
L 40778507538

[ 33 120 147]
0.152208703942
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8. D8

http://blog.derivatived.com/posts/OpenCV-Tutorial-on-Face-Tracking-
Raspberry-Pl-Camera/

http://www.youtube.com/watch?v=JjPsW-7FUng

http://www.clien.net/cs2/bbs/board.php?bo table=lecture&wr id=188209&p
age=66&sca=%5B%EA%B8%B0%ED%83%80%5D&page=66

http://www.pickupapi.com/blog/pitronics-part-7-servo-motors/

http://raspberrypicar.wordpress.com/

http://wiringpi.com/pins/

http://homepage.cem.itesm.mx/carbajal/EmbeddedSystems/SLIDES/Comp
uter%20Vision/Computer%20Vision%20using%20SimpleCV%20and%20th
e%20Raspberry%20Pi.pdf

http://d4c027c89b30561298bd-
484902fe60e1615dc83faa972a248000.r12.cf3.rackcdn.com/supporting ma
terials/Raspberry%20Pi%20Start%20Guide.pdf

https://www.packtpub.com/sites/default/files/9781849694322 Chapter 04.p
df

http://www.ijser.org/researchpaper%5CRaspberry-Pi-and-image-
processing-based-Electronic.pdf

http://blog.jozilla.net/2008/06/27 /fun-with-python-opencv-and-face-
detection/

http://www.intorobotics.com/9-opencv-tutorials-hand-gesture-detection-
recognition/

http://docs.opencv.org/modules/contrib/doc/facerec/facerec tutorial.html

A A 2| K| GPIO: available at https://pihw.files.wordpress.com/2014/06/ws-
setup-scratchgpio13062014.pdf

http://www.micropik.com/PDF/dht11.pdf

http://www.uugear.com/portfolio/dht11-humidity—temperature—sensor-module/



http://blog.derivatived.com/posts/OpenCV-Tutorial-on-Face-Tracking-Raspberry-PI-Camera/
http://blog.derivatived.com/posts/OpenCV-Tutorial-on-Face-Tracking-Raspberry-PI-Camera/
http://www.youtube.com/watch?v=JjPsW-7FUng
http://www.clien.net/cs2/bbs/board.php?bo_table=lecture&wr_id=188209&page=66&sca=%5B%EA%B8%B0%ED%83%80%5D&page=66
http://www.clien.net/cs2/bbs/board.php?bo_table=lecture&wr_id=188209&page=66&sca=%5B%EA%B8%B0%ED%83%80%5D&page=66
http://www.pickupapi.com/blog/pitronics-part-7-servo-motors/
http://raspberrypicar.wordpress.com/
http://wiringpi.com/pins/
http://homepage.cem.itesm.mx/carbajal/EmbeddedSystems/SLIDES/Computer%20Vision/Computer%20Vision%20using%20SimpleCV%20and%20the%20Raspberry%20Pi.pdf
http://homepage.cem.itesm.mx/carbajal/EmbeddedSystems/SLIDES/Computer%20Vision/Computer%20Vision%20using%20SimpleCV%20and%20the%20Raspberry%20Pi.pdf
http://homepage.cem.itesm.mx/carbajal/EmbeddedSystems/SLIDES/Computer%20Vision/Computer%20Vision%20using%20SimpleCV%20and%20the%20Raspberry%20Pi.pdf
http://d4c027c89b30561298bd-484902fe60e1615dc83faa972a248000.r12.cf3.rackcdn.com/supporting_materials/Raspberry%20Pi%20Start%20Guide.pdf
http://d4c027c89b30561298bd-484902fe60e1615dc83faa972a248000.r12.cf3.rackcdn.com/supporting_materials/Raspberry%20Pi%20Start%20Guide.pdf
http://d4c027c89b30561298bd-484902fe60e1615dc83faa972a248000.r12.cf3.rackcdn.com/supporting_materials/Raspberry%20Pi%20Start%20Guide.pdf
https://www.packtpub.com/sites/default/files/9781849694322_Chapter_04.pdf
https://www.packtpub.com/sites/default/files/9781849694322_Chapter_04.pdf
http://www.ijser.org/researchpaper%5CRaspberry-Pi-and-image-processing-based-Electronic.pdf
http://www.ijser.org/researchpaper%5CRaspberry-Pi-and-image-processing-based-Electronic.pdf
http://blog.jozilla.net/2008/06/27/fun-with-python-opencv-and-face-detection/
http://blog.jozilla.net/2008/06/27/fun-with-python-opencv-and-face-detection/
http://www.intorobotics.com/9-opencv-tutorials-hand-gesture-detection-recognition/
http://www.intorobotics.com/9-opencv-tutorials-hand-gesture-detection-recognition/
http://docs.opencv.org/modules/contrib/doc/facerec/facerec_tutorial.html
https://pihw.files.wordpress.com/2014/06/ws-setup-scratchgpio13062014.pdf
https://pihw.files.wordpress.com/2014/06/ws-setup-scratchgpio13062014.pdf
http://www.micropik.com/PDF/dht11.pdf
http://www.uugear.com/portfolio/dht11-humidity-temperature-sensor-module/

Page | 126

18. http://akizukidenshi.com/download/ds/aosong/DHT11.pdf



http://akizukidenshi.com/download/ds/aosong/DHT11.pdf

