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2.1 Raspberry Pi finazls?

311171 2.1 U930 Raspberry P

vasamauinesrundniiansaliouseduaouaiines Aduase wasndld awnsauiun
Uszgndldlunisilassnumisiudidnnsetind nsdeuldsunsy vseiluniosneuiiunasialdy
< [ I o . | a § @ 1 al <~ ' s
uain lidnaslunisvinnu Spreadsheet Word Processing vinadumesiile d@a8iia visewaunud
dnnsdsanansaiaulndialonuazBenas (High-Definition) ladnaae

U9 Raspberry Pi 58395uUsguUUURn158Ynd (Linux Operating System) lavaneseuu 1y
Raspbian (Debian) Pidora (Fedora) uag Arch Linux 1Jusu Tnefinsauy SD Card vasn Raspberry
pi digneanuuuinlil CPU GPU wax RAM agangluduifentu Sqadeude GPIO ligldaunsn
ihlldsuiugunsaididnnsetinddun 168nse



2.2 aautAnaunailnvasuain

uasa Raspberry Pi Jaqduiiaiedu 2 luwna Ao luna A wag Luiaa B F991e 2 luwnadl
AaudRManatianlndlAesiu wane1afuieuIsdIu 1UasBunRInNITIe

z

System on a chip (SoC)

CPU

GPU

Memory (SDRAM)

USB 2.0 Ports

Video Input

Video Outputs

Audio Outputs
Onboard storage
Onboard network

Low-level
peripheralsLow-level
peripherals

Power ratings
Power source
Size

Weight

Tuea A Tuiaa B (Revision 2)

Broadcom BCM2835
(CPU, GPU, DSP, SDRAMandSingle USB Port)

700MHz ARM1176]ZF-S core
(ARM11 family, ARMv6 instruction set)

Broadcom VideoCore IV @ 250 MHz

OpenGL ES 2.0 (24 GFLOPS)
MPEG-2 and VC-1, 1080p 30 h.264/MPEG-4 AVC high-profile decoder
andencoder

256 MB (Shared with

GPU) 512 MB (Shared with GPU)

1(direct form

BCM2835) 2 (via the build in integrated 3-port USB hub)

A CSI input connector allows for the connection of RPF designed camera
module (aanuuuunlvitiansiadu Raspberry Pi Camera Module Tagiawag)

Composite RCA (PAL and NTSC), HDMI (rev 1.3 & 1.4), raw LCD Panels via
DSI 14 HDMI resolutions from 640x350 to 1920x1200 plus various PAL and

NTSC standards.
(dvivaaguuu Aa wuu RCA uazuuu HDMI)

3.5 mm jack, HDMI, and as of revision 2 boards, I?S audio (also potentially
for audio input)

SD/ MMC/ SDIO card slot (3.3V card power support only)

10/100 Ethernet (8P8C) USB adapter on the third

None port of the USB hub

8 x GPIO, UART, I°C Bus, SPI Bus with two chip selects, I?S audio +3.3V,
+5V, Ground

300 mA (1.5 W) 700 mA (3.5 W)
5 Volt via Micro USB or GPIO header
85.60 mm x 53. Mm (3.370 inch x 2.125 inch)

45 g. (1.6 0z.)

JUN 2.1 auaudimanadaiieusening 2 s



fred19laseas19uUasn Raspberry Pi 119 2 luina

RASPBERRY PI MODEL A RASPBERRY PI MODEL B

RCAVIDEO AUDIO  LEDS 1xUSB RCAVIDEO  AUDIO  LEDS 2x USB

SD CARD ’

POWER POWER
& =

SDCARD

U 22 mafuifisuuedn 2 luea
wiasiiun: http://www.hackthings.com/raspberry-pi-model-a-and-b/

dauUsenauvesuasn Raspberry Pi (Model B)

JUT1 2.3 Uane31858188nveduasa Raspberry Pl



1.wesn GPIO &sluluina A waz B (Revision 1) 9 Pin azwiilouiiu wiluaa B (Revision 2) agumansing

U = U
U i’]EJﬂZL@EJ@@QE‘U

Raspberry Pi Model A & B (Revision 1) Raspberry Pi Model B (Revision 2)
3.3v| 1 3.3v| 1
12COSDA| 3 12C1SDA| 3
2coscl| s l2c1scL 5
GPIO4] 7| 8/UART TXD ~ GPI04| 7| 8UART TXD
DNC 9| 10|UART RXD 10 UART RXD
GPIO 17/ 11[12/GPIO 18 GPIO 17 GPIO 18
GPIO 21/ 13|14 DNC [ISOPYIEE] 14| GROUND
GPIO 22 15(16/GPIO 23 GPIO 22| 15/16/GPIO 23
DNC| 17| 18/GPIO 24 3.3v| 17/18/GPIO 24
SP10 MOSI| 19|20 DNC NELIVRIEL] 20| GROUND |
SP10 MISO| 21/ 22|GPIO 25 SP10 MISO| 21[22/GPIO 25
SP10 SCLK| 23|24/SP10 CEO N SP10 SCLK| 23|24/SP10 CEO N
DNC| 25| 26/SP10 CE1 N 26/SP10 CE1 N

M7 2.2 1WIBULIBU Gpio 984 2 lulea

WIARSTILN: http://www.hobbytronics.co.uk/raspberry-pi-gpio-pinout

s A ! (% Y 1 a ! (%
2. NDILYBUABELY LY IUNINBBNLUU RCA GYJEJEJN“UENEWEJ‘I/IL‘UEJZLIG]EJLL&@\‘IWQEU

JUT 2.4 wesnieusadya1anmeaniuy RCA

MUENIN: https://www.crazypi.com/raspberry-pi-starter-kit


http://www.hobbytronics.co.uk/raspberry-pi-gpio-pinout
https://www.crazypi.com/raspberry-pi-starter-kit

3. YALRNRRdy A UEEIYIN 3.5 TATIUAT

4. LED uanaan1uzveuesn agneluusnmunsauauna fsnim

redetenrettinnt

SAARRRAMARRRAM

l.......llil)lbi

!‘.b. n
C29L4

JUN 2.5 LED uansanuzvaeuesn

wiaeiiun: http://www.rpiblog.com/2012/12/raspberry-pi-status-indicator-led-info.html

® ACT @ lneanug SD Card Access (Hiden)

® PWR fia lanug 3.3V Power (@ua4)

® FDX fe lWanug Full Duplex LAN Model B (@L7g1)
® LNK fio laniug Link/Activity LAN Model B (#1381)
® 100 fe luaniuz 10/100Mbps LAN Model B (Fwiaq)

5. ¥UAuAl LAN (LAN Controller)
6. Wasm USB 2.0 91UU 2 Wase

7. Wo3m RJ-45 Ethernet LAN 10/100Mbps


http://www.rpiblog.com/2012/12/raspberry-pi-status-indicator-led-info.html

8. Wa3n CSI (Camera Serial Interface) dwsultousislugandessiann wanssizeealugandas

E‘Uﬁ 2.6 Raspberry Pl Camera Module

9. Wosh HDMI dusuldendedyran niazides feg19a1s HDOMI wagsaluas HDMI to VGA

wanaRagUMUENg

sU# 2.7 ane HOMI 5U7 2.8 HDMI to VGA



10. ¥W Broadcom BCM2835 ARM11 700MHz
11. wodm Micro USB Power dwiuiliuliasssasuada Raspberry Pi

12. wasn DSI (Display Serial Interface) Tddmsusiovauaning LU auaninaluu TFT Touch
Screen WHusu

13. Yy SD Card 9gUSIMMUAIYBIUBSA
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2.3 fnReszuuUfunnig Linux Ty Raspberry Pi

SuAUNSARRIsEUUULURNS

newsudunslduuesn Raspberry Pi $uiuflazdosiinsaszuuufiRnsiviuuesanowiesnn
vesaliimisnnuuvuuevsslimuuveiaie fufu Sulufiefoariougunsaisne 1

wioudelfannsoldnuueiald feisasBongunsaifed

1. UasA Raspberry Pi

2. SD Card dmsufndasy Ut iR Linux Fosinnuqunndt 268 Tuld wikusilild aue

4GB vidounmi dndugiieatuiiaglduun 868 msdenldniiafificnunsigeesng Class 10 iile

UsgANSNINNI59IN91UY995 8 UUIne 5

microSD
mMIicroSDHC
microSDXC

Adapter Samisk
_ Ultra
SanJisk: 8cB ML
| §

w

glh?i 2.9 Sandisk Micro SD Ultra 8GB 30MB/s Class10 with Adapter
3. WAwarAgUBSALUU USB

4. @18 Micro USB wiadnglniaeeeas aunsadanttrasataliainness USB vadAsadnauiitnes
19

5. @18 HDMI 1iialdausaniuaslanina nndantdas Monitor Alifiness HDMI s8a5udadldmuwlad
HDMI to VGA 18 visaitiausioatemle RCA Alaluifeniu (Banagrslnagnanil)

2.4 W38y Software 1MTURAAITZUUUNUANTS Linux 89UNUa3A Raspberry Pi


http://thaieasyelec.com/products/development-boards/raspberry-pi/raspberry-pi-2-model-b-detail.html
http://thaieasyelec.com/products/development-boards/raspberry-pi/raspberry-pi-2-model-b-detail.html
http://thaieasyelec.com/products/development-boards/raspberry-pi/sandisk-microsd-ultra-8gb-30mb-s-class10-with-adapter-detail.html
http://thaieasyelec.com/products/development-boards/raspberry-pi/sandisk-microsd-ultra-8gb-30mb-s-class10-with-adapter-detail.html

o

11

AlleatuiltzdnmssureniniifisesuszuuujuAnig Windows 7 JJundn wassosfnmsasuunied

£

AN ILADSFIL

1. TUswnsy SD Formatter 4.0 T9d1%5U Format Disk @1815aa13ULlvantanann

AsAhttps://www.sdcard.org/downloads/formatter 4/eula_windows/

-

ﬂ SDFormatter V4.0

=X

Format your drive. All of the data
on the drive will be lost when

of 5D-3C, LLC.

- P
you format it. e -y

5D, SDHC and 5DXC Logos are trademarks

™

Drive : Refresh l
Size : Yolume Label :
Format Option : ’ Option

QUICK. FOBMAT, FORMAT SIZE ADJUSTMENT OFF

Format

E:x<it

gﬂﬁ 2.10 fegnavnanaluswnsy SD Formatter Version 4.0

2. Wsunsa Win32 Disk Imager Mdmiuideulndszuuufinnisadulng image (*img) asuu SD

Card @wsanniillnanlaaindse http://sourceforge.net/projects/win32diskimager/

%4 Win32 Disk Imager = )
Image File Device
| M

Copy | [F] MD5 Hash:

Progress

Version: 0.9 Cancel Read Write

U7 2.11 ntieinslsunss Win32 Disk Imager


http://sourceforge.net/projects/win32diskimager/

12
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3. Irldszuuufjufnis gledifnfsszuuuufnis Raspbian Wusguuujufinig Debian Wheezy
gnusuusaliilddmsuuesa Raspberry Pi Taganiz 1u Linux Alildaulens awnsanilwanle

9NAIA http://www.raspberrypi.org/downloads

2.5 TuRBUN1TAAANITUVUUANNS Raspbian l#fuuasa Raspberry Pi

1. vnildeyaoglu SD Card T Format felusiunsu SD Formatter 4.0 w3elusunsudue Ald

£19110 Format wanlidnudunauilaias

2. lemmilvanlildszuuufiinig Raspbian wudagldilulng zip Wuanlndaglddulnd image

(*img) WuanIAsgU

Mame

08 2013-09-25-wheezy-raspbian.img

gﬂ‘ﬁ 2.12 18 Image s2UUUFTRNT Raspbian 7AnanMsuanlg Zip

3. lennilnanlusunsy Win32 Disk Imager 3nudagladulnd zip Wusnlnduazsulusunsy

TN Y


http://www.raspberrypi.org/downloads

13

|| Changelog

GPL-2

LGPL-21

| libgee_s_dw2-1.dll
| libstde++-6.dll

) rningwnl0.dll
QtCored dll

%) QtGuid.dil

| README

| % Win32Diskimager

[& L

[&

[£

[z

[&

i '
% Win32 Disk Imager = | )

Image File Device

| I v

Copy | [[] MD5 Hash:

Progress
| |
Version: 0.9 Cancel Read Write Exit
L5 &
JUN 2.13 Sulwd Win32Diskimager JUN 2.14 #asanTulusunsuazUsIngniinelusunsy

4. 19 Browse L8 Image sguuUfURnIs Raspbain (*img) wazidian Device Wigndas wainanUy
Write wanasiagu wazazusnguitsdudu iedndu Yes



r
S§ Win32 Dizk Imager

verson: 0 9 Cancel [

g‘dﬁ 2.15 Browse nd Image szuuUfjufin1g Raspbain

5. 593UNN Progress Bar ASU 100% wazUsnguiisneuansdagy uddlvinadu OK uay Exit

-

%4 Win32 Disk Imager =@ % |

Image File Device

inf2013-09-25-wheezy-raspbian/20 13-09-25-wheezy-raspbian.img [G:Y] -

¥ Complete

@ Write Successful,

ok |

|Copy | ] MD

Progress

wite || Bt |

JUT 2.16 mienamasaInnis Browse Tid Image szuuUuRAnig Raspbain @159

6. MNWaNRBUSA Raspberry Pi Audemauiiunasiiugunsaiulas HOMI-to-VGA Tudlulng
config.txt muLonasluaA

http://www.thaieasyelec.com/downloads/EACC027/HDMI_to VGA Cofiguration.zip

14


http://www.thaieasyelec.com/downloads/EACC027/HDMI_to_VGA_Cofiguration.zip

SUT 2.17 aneviaudn 5391919 VGA wag HOMI

7. 9ntiunen SD Card sonanniAsesneNiames udthluideufiuesa Raspberry Pi

gﬂﬁ 2.18 unasiiun: http://robotics.keckist.edu.np/category/raspberry-pi

8. a99NNLEEU SD Card BeuUsaenal TAsULNd ATUDSH d@usalauanina HDMI 38 RCA @e

Iid89995UDsA Micro USB Lazdue

9. ¥§aRINUUUBsA Raspberry Pi fagi3usina1u uazi3u Boot suudiegy

15


http://robotics.keckist.edu.np/category/raspberry-pi

9

zing makefile-style concurrent boot in runlevel 2.
etwork Interface Plugging Daemon...skip ethO.. _done.

Btarting NFS common utilities: statd.
Gtarting enhanced syslogd: rsyslogd.
system message bus: dbus.

Gtarting periodic command scheduler: crom.

Starting NTP =zerver: ntpd.

Starting portmap daemon...Already running. .
Gtarting Hardware abstraction layer: hald.

internet superserver: xinetd.

y network IF address iz 10.0.2.15

Debian GHNU-Linux 6.0 raspberrypi ttyl

raspberrypi login: pi
Fassuword :

Linux raspberrypi 3.1.9+ #2 Mon fipr 16 04:53:15 EST 2012 armubl

The program=s included with the Debian GHU-Linux system are free software:

he exact distribution terms for each program are described in the
individual files in susr-sharesdoc-=/copyright.

g“d‘ﬁ 2.19 %1619 Reboot 104 Raspberry Pi

10. waa91nszuuUURns Boot t@Faiseusaazusinguiinasuanssisgy lidenuy 1 Expand

Filesystem tiVevenefiufiun SD Card Tildauldifinninug Wenmeanesiuaduaing Enter

Setup Options

Expand Fil tem
Change User Password
Enable Boot to Desktops/Scratch
Internationalisation Options
Enable Camara

Add teo Rastrack

Overclock

Advanced Options

About raspi-config

L=l s B ey QY R AR Y

=Select>

Raspberry Pi Software Configuration Tool |raspi-cenfig) p———0——7—

Ensures that all of the S0 card
Change password for the default wu
Choose whether to boot i1nto a des
Set up language and regional sett
Enable this Pi to work with the R
Add this Pi to the online Raspber
Configure overclocking for your P
Configure advanced settings

Information about this configurat

=Finish=

16

SUT 2.20 wihsansuSuA1ves Raspberry Pi

11. agUsinguilwinsiansiegy 1ing Enter 8nAs




Ul 2.21 wihensmsu§udtves Raspberry Pi

12. Amupgusuumsldnussuudianmsldanululuue Graphic Wideniuy 3 Enable Boot to

Desktop/Scratch wanaulufinm Enter

sU#l 2.23 wihensmsuSudtves Raspberry Pi

13. yasaniuazUsingiiaenumavie 3 dalden 1iden Desktop Log in as user ‘pi” at the

graphical desktop waanauduuw Enter



JUN 2.24 ni1einen15U5uA1ve Raspberry Pi

¥
¥

14. mnssamsldnulugandas (Raspberry Pi Camera Module) siaiaflsidunisidanuiise lag

\ionuuy 5 Enable Camera udIna Enter usitnmnlddsanslalvidmtuneuilly

JUN 2.25 nti1winen15USuA1ved Raspberry Pi



15. nasanuulmdsn Enable wainawtufiu Enter

U7l 2.26 wthensnsusuA1ves Raspberry Pi

16. anvnelvidaeulud Finish udane Enter LiiaauN13A%AISTULLAE Reboot syuulny

JUN 2.27 nti1winen15USuA1ved Raspberry Pi
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17. S3UULOUEIDNASIINABIN1998 Reboot szuulvdnauiiiaevsali 1@an Yes wainm Enter

seUUAaE Reboot Tymalviudi

gﬂﬁ 2.28 #11619 Reboot Raspberry Pi

18. 8391n715¥UU Reboot luilia5aisausasudy azuaniwii Desktop va4 Raspbian AgU

@

a; =
&

IDLE

ol

IMidori

Canfig

Scratch

@

T
w

€

Lo

=

]

I Chrormlurn

el Brow...

- R

LA Terrniral Digian

feference

A

-

Shutdaywn Python

Garnes
OCRY
OCA
flasourcas
‘ i
o
ICLE 3

[~ - 5 = S LIRS

g‘d‘ﬁ 2.29 %1 Desktop U84 Raspbian
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2.6 PIR Anazls?

PIR (Passive infrared ) Aia gunsal Sensor wilanilenildnsiaduniussd Infrared U3 uywd

= v =

Aa o § wa ° v Y] 1 v A Y]
ERIGLe V]llﬂ']il,ﬂa@uvhﬂ? ‘V]'ﬂ‘ﬁllﬂ']iu’]l,@'] PIR ll']UigQ?’]GL%Q']UT']UL‘UU@EJ']\TN']ﬂI%LW@Wi'JQQUﬂ']i

a ada

waeulvedEliTin v3e asadumsunintunuinwiaulaende

1571197484 PIR Sensor

A A
- g W
-/ OUTPUT SIGNAL

JUN 2.30 ndnmsvinauves PIR

ety PIR 2gilgunsningiadused Infrared ag 2 gaderiudagy el Au w3e dnd Nlanusuguly

aa

319N8LAADUNNIUTNUNTY NUNTw U PIR @10150M5293UAAUSIE Infrared AIWWs9onu19na9i37e

a aaa a {

19 PIR azlAasumaused Infrared Tinaneidu nszualudngasy asiiuinileiadsdidig indouieiuy
u

D

aaa

gUN3aln333U59E Infrared faN 1 zladayay1as Output 8aNNNFINIUTTUUINF wWag LilodETIn

WAOUNHIY gUNTaINTIaTUTIE Infrared fiall 2 9elAlseiU Output ANNIIANLIIFUUINA
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vccC

PIR

JUN 2.31 ndnmsvinauves PIR

wiid13u PIR Motion Sensor iflnnefuegialluriosmanludnuasidu lugaduiagy fhaese

aeluyhlvigldannsaldauldazaininniu

vcc

PIR

ouTPUT
‘R AMPLIFIER COMPARATOR

IR

AL

g‘U‘ﬁ 2.32 #aNANSYINGIUUe9 PIR
Adeg19gunsal PIR
lugasu SE-10 (ESEN042)

SE-10 1luluga PIR Motion Aiflasasegneluvinligldanunsaseldanuldirenetu lnenisaelda

lvaedygraniisan 3 @uwintu

JUN 2.33 Tugasu SE-10 (ESEN042)
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lugasu SB-0061

SB-0061 t¥uluaga PIR Motion Sensor 7in1siinen Cds iiunnielu Tuga anunsadiendnvuey

Y94 Out Put 19 2 JUWUU uaw @1ansausual Delay la

-

sU#l 2.34 Tugagu SB-0061

Cds Aegunsal Electronic Nl¥ns3a3auas(LDR) TdieinuasuwazinAmnasdrsntedadulalunis
M3199UN5LARBULNISB-0061 @1unsaidiondnuaizuas Out Put la 2 anvauzlagnisidan Jumper

Tilvegddnus H s L
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2.7 Raspberry Pi Camera Board fa?

Raspberry Pi Camera Board Julugandesiieanuuuunldarusiuiuuesa Raspberry Pi lag

a

aunsaausaiudeaniin  CAMERA UuUasm 7in1sidausiawuu CSI bus tewiud

JUN 2.35 Tugandesdmsu vesa Raspberry Pi

AuENTANIALlA

®  YUIAUDIA 25mm x 20mm x 9mm
®  ANAZLBUATDINADY SMP (2592 x 1944 pixels)
o 148uwes Omnivision 5647 TaemsinAaduuuund

® FunInneInlaAUazdn 1080p30 , 720p60 Lay 640x480p60/9



ada 1 v
I REL RIS AR

LnsWeusiolugandesazsentouseidoniin CAMERA disgU

SUT 2.36 Fenifin CAMERA uuua$n Raspberry Pi

2 vihmsAsdoniin CAMERA Tusiagy

UM 2.37 M3medaniiin

CaNl
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JUN 2.41 Rawsunanannibidesiuaudndesesn
AN5NAEaU Raspberry Pi Camera Board LUaefiu

1. Wvns@euanelvidiuesa Raspberry Pi kaziipunedunesidnlmsouiogantduliiinis

swan westuresszuulUiRnisdunestuaganaulaeldds sudo

sudo apt-get update
sudo apt-get upgrade

pi@raspberrypi: ~

Fle Edt Tabs H

mime-support_3, 52-1+deb7ul_a
sfstools_3.0.13-1+rpil_arm
-1 (using python3-rpi. gpio_0.5.9-

unzip_6. 0-8+deb7ul_armhf. deb)

8-1 (using python3-picamera_l.9-1_ar

@ g up
Setting uf
setting up pyth
Setti

Setting up py
pi@raspberrypi

gﬂﬁ 2.42 \Jaurds Update way Upgrade uwniiging Terminal

2. NUlAlANEs sudo raspi-config el nuynTAIAN fegy

pi@raspberrypi: ~

File Edt Tabs Help

pi@raspherrypi

SUN 2.43 Weuddan15AsA1veIuesa Raspberry Pl
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3. Lﬁaﬂ‘ﬁl,mﬁl Enable Camera #l43u

pi@raspberrypi: ~

File Edt Tabs Help

- { Raspberry P1 Software Configuration Tool (raspi-configl }
Setup Options

1 Expand Filesystem Ensures that all of the SD card storage
2 Change User Password Change password for the default user (p
3 Enable Boot to Desktop/Scratch Choose whether to boot into a desktop e

] ST LW ST 101% S L LS PR L
Enable this Pi to work with the R
- " - "

0
5 Enable Camera

7 Overclock Configure overclocking for your P1i
8 Advanced Options Configure advanced settings
9 About raspi-config Information about this configuration to

<Finish>

<Select>

JUN 2.44 M3fAINGBa

4. \den Enable waWansldnulugandas uavna Enter fagy

o pi@raspberrypi: ~
File Edt Tabs Help

Enable support for Raspberry Pi camera?

<Disable>

JUN 2.45 MIAIAINGDY
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5. nad Tab uvuAduasaiveldoulaudRAwn? Finish A ndunady Enter fegy

pi@raspberrypi: ~
Edt Tabs

Help

File

Raspberry Pi Software Configuration Tool (raspi-config) }

Setup Options :

1 Expand Filesystem Ensures that all of the SD card storag
2 Change User Password Change password for the default user (p
3 Enable Boot to Desktop/Scratch Choose whether to boot into a desktop e
4 Internationalisation Options Set up language and regional settings t
5 Enable Camera Enable this P1 to work with the Raspber
6 Add to Rastrack Add this Pi to the online Raspberry Pi
7 Overclock Configure overclocking for your Pi

8 Advanced Options Configure advanced settings

9 About raspi-config Information about this configuration to

<Select> <Finish

JUN 2.46 M3AIAINGDY

6. \5ian Yes Lita3ynuesa Raspberry Pi 1l




pi@raspberrypi: ~
File Edt Tabs Help

Would you like to reboot now?

5U# 2.47 ¥1M15 Reboot s¥UU

Y] a o a & a Y v Yo o L. A o ' a
1. ﬁaﬂ‘iﬂﬂ%ﬂ’mqﬁﬁijLﬁiﬁ]LiSUﬁ@ﬂiWW@ﬁ@ﬂi?jﬁ’]ﬁﬂ raspls‘ull EWBNINTITNTIYNTNUS
raspistill -o test.jpg
pi@raspberrypi: ~

File Edit Tabs Help

pi@Eraspberrypi

JUT 2.48 Wgurdunandas yunti1en Terminal

8. 1lAlUTl /home/pi auifiulild testjpg fagy




n pi
File Edt View Bookmarks Go Tools Help
e W 0 A [thomepi
Places v
e W
- Desktop Desktop python_games voices

I

test jpg

1 1' Rubbish Bin

L‘%] Applications

test.jpg (2592x1944) 22%

SU#l 2.49 analwdiinléde jpg

2.8 Dropbox fa ?

test.py

32



33

5U71 2.50 Talfwes Dropbox

Dropbox Luu3nisdsiuazsnnliddeyanuuesulad defldiuaunsadafvuazuvsduuily uas
Inawnefsmiuaudu vierulussdnaitunldnusedulasannsadfuiudeyaseg ifowas
Sumeiidn feuiaveslnddeyaiinnldiuiviond 26B(mngdmiugldnudumesily) uaziuy
Business uwuuUIEN nanafeilefldauldfndlusunsuudarieibropbox #5149 Folderfuanlu
iwdonsnuTsuiaiion nsadislasifudoyatuundnsufiinld 1 Dropbox feaunsnsesiuszuy
Windows, Mac, Linux ,iPhone, iPad uay BlackBerry snnslduiileduiiivsudisilouuiiudoya
U Araqdrluliuulnainasi Dropbox 1316 Dropbox fufazgnaslulive wesiiesves
Dropbox Ingyiud ﬁﬁ;ﬂ%ﬂﬂuﬁaawuﬂiaLﬁﬁ’]ﬁa‘IV\Iamai‘ﬁlﬁmﬂLﬂ%lmﬂauﬂamaﬂﬂ6] lFRnsausunsa
Dropbox 15 usgisdesdddmnuneufinnesiou Aldazanindalusunsuly wifaansadiasinglng

mslglwdanu Viuled Dropbox Inenssdanuazadiegiu hotmail ,gmail
AuauUAvaslusunTY
1 a1113505095U53UVUURNSOS lanainuate ey Windows, Mac, Linux ,iPhone, iPad

2 anlnadleisviinsteulnalily Dropbox uagyiin1sgeilng wesnlvandeyatugniiesen

Dropbox lagsnludisiae

3 nswysing iuansawysinameswisliddeyanaeinis Iududlduaudu lddrazduiiou

Y

ATEUASY WINTENIedng iWnldnulnamesmausshilaiesnnnsdeyatugniiul Juudies

Dropbox vinbildanulifesduissesnisaymevedrdduiioninain aeuds nlndld
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4 anunsafindnauitald wenainDropbox azluuinisehnlulg snseudngausadveyaigldanuay
W wsglwanavazgninulilu history Jldvunanunsaddeyadoundiliszeziig 30 Ju wive1aas

viswuu
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unil 3
2/NIANUUIIY
3.1 SumauAzIENsRILOY
AnwisIusiudeya *

LU TALALIATIUADDNTINUT NN

LU, 379.98.NIN.BR.NT

DONLUUNITNAADS
Alas! l
Ion3enTanaungel
B
‘ [
- _ ekl
9OALUUNITYIN9IUYD92995 Raspberry Pi |
A
v
: Taiu
WeulUsinIuasuuuesn Raspberry Pi | <

AT l o

NAAOUNTYINNUTRILUTUNTU JQaNaed uasPIR | +——]
Al l
QﬂﬁﬁgmmuimmmD




3.2 Januazaunsal
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Ay MINIIB18/518N13 wihe | 9w | ey | WDulku
U

1 U8 Raspberry Pi 2 Model B Uasn 1 1400 | 1400
2 lupandes Raspberry Pi R 1 1300 | 1300
3 Imqa PIR ( Passive Infrared Sensor) 5 1 50 50
4 LED 3 mm (Funq) Fn 1 4 q
5 FIATUNIU 220 Q i 1
6 amedudmiuidengunsal W 40 1.5 60
7 Micro SD card 16 GB nsA 1 500 500
8 Power Adapter Supply 5 V. DC 2 A. i 1 350 350
9 Waau 5 v. DC. $ 1 40 40
10 Heat Sink $ 2 25 50
11 Camera Case %u 1 190 190

M1399 3.2 an5eTangunsal seuuiulie Raspberry Pi




3.3 YUABUNISANTEUIIY

1.89 OS Rasbrian asuu SD Card

SUM
Y

3.1 aeszuuszuuUuansatuuese

& D % O Poessbeay -

[

gih’?i 3.2 \Furds Update uag Upgrade
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2.9 5BsUlUSLNTUAIUL Uasa Raspberry Pi

=
N

U7l 3.3 155U test Gpio

ol

pitiraspbemypi. ~

1
[ ELLY T o e e T

i

JUN 3.4 Weumddlnuesavinausiuiu Dropbox
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3.PAFDUNITAD LUAANADY
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A0V

v

sUN 3.5 N15618 PIR wazluan

PIR

o
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4.91N15AEBY sensor PIR waznasdinaiuisavinausunula

JUT 3.7 nageun1sinau

A
L

! VU
i

JUN 3.8 unlutounnsaslunisvineu
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5U# 3.13 Usgnaunadesnseu PIR

JUT 3.14 \iuswasidennasinseu PIR
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U7l 3.15 viudndesnseu PIR

22 ABPINIH

yioz 1
Jran @A

JUT 3.16 ¥n13Fn heat sink LiveliinUsgaviamlunisszungainusou
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NANISNAADY

4.1 BannN1sN1eIU

NANNT591911904 S3UUAUYluY Raspberry Pi @401y Dropbox A9 Lilaliuywd w3e &7

LYW N30 @R7 TIAQ sensor WALVINULALBUAIAUTHLABS LUNABIAIUAIN I1NUUILYINNT

v = 1

UANANLAZAININLUIUN Dropbox

Pin1siAaaulnIiIL PIR Motion Sensor §in sensor 98111N15MS193UAAUSIE Infrared ALWSAN
u

Flowchart

9AN12MTIRTUNNTARDU 1Y

. 4
JuAmARau g
WAASATNLIU
AUAW 1 AN dropbox
o =K I~ . 1 d”
Tunniilu jpeg —> #9021 Dropbox

15917497

4.2 Block Diagram



a8

220Q

VA4

Sv. Dc
Ground

Gpio 17

Ground

Power in

'g‘dﬁ 4.2 Block Diagram 9992935 szuunualug Raspberry Pi



y X
4.3 YUNSNAABLIYIU S2UU Raspberry Pi #3401 nau Dropbox

JUT 4.4 Maneaedld ssuuiualueg Raspberry Pl
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uasn Raspberry Pi Model B

PIR (Passive Infrared Sensor)
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LED (Light Emitting Diod)

AIAIUNIU 220 Q

55



1As9INa9

56



57

UIFTUIUNIA

Semi Conductor : http://www.semi-journal.com/cgi-sys/suspendedpage.cgi

Thai Easy : http://www.thaieasyelec.com/article-wiki/review-product-article/pir-motion-

sensor- cetting-started.html

Thai Easy : http://thaieasyelec.com/article-wiki/embedded-electronics-
application/%E0%B8%9A%E0%B8%I7%E0%B8%84%E0%B8%ATE0%B8%B2%E0%B8%A1%
E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%IE%E0%BE%B1%E0%B8%92%E0%B8%99%E
0%B8%B29%E0%B9%82%E0%B8%9IB%E0%B8%A3%E0%BI%81%E0%B8%81%E0%B8%A3%EQ
%B8%A1%E0%B8%9A%E0%B8%99-raspberry-pi-

%E0%B8%94%E0%B9%89%E0%B8%AT%E0%B8%A2-gt.html

ETT: http://vvvvvv.ett.co.th/prodZO15/mi§®(§13ﬂl,t,az‘vmﬁau
20Raspberry%20Pi%20Camera%20Board.pdf
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http://www.thaieasyelec.com/article-wiki/review-product-article/pir-motion-sensor-%20%20%20%20%20%20%20%20getting-started.html
http://thaieasyelec.com/article-wiki/embedded-electronics-application/%E0%B8%9A%E0%B8%97%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%9E%E0%B8%B1%E0%B8%92%E0%B8%99%E0%B8%B2%E0%B9%82%E0%B8%9B%E0%B8%A3%E0%B9%81%E0%B8%81%E0%B8%A3%E0%B8%A1%E0%B8%9A%E0%B8%99-raspberry-pi-%E0%B8%94%E0%B9%89%E0%B8%A7%E0%B8%A2-qt.html
http://thaieasyelec.com/article-wiki/embedded-electronics-application/%E0%B8%9A%E0%B8%97%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%9E%E0%B8%B1%E0%B8%92%E0%B8%99%E0%B8%B2%E0%B9%82%E0%B8%9B%E0%B8%A3%E0%B9%81%E0%B8%81%E0%B8%A3%E0%B8%A1%E0%B8%9A%E0%B8%99-raspberry-pi-%E0%B8%94%E0%B9%89%E0%B8%A7%E0%B8%A2-qt.html
http://thaieasyelec.com/article-wiki/embedded-electronics-application/%E0%B8%9A%E0%B8%97%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%9E%E0%B8%B1%E0%B8%92%E0%B8%99%E0%B8%B2%E0%B9%82%E0%B8%9B%E0%B8%A3%E0%B9%81%E0%B8%81%E0%B8%A3%E0%B8%A1%E0%B8%9A%E0%B8%99-raspberry-pi-%E0%B8%94%E0%B9%89%E0%B8%A7%E0%B8%A2-qt.html
http://thaieasyelec.com/article-wiki/embedded-electronics-application/%E0%B8%9A%E0%B8%97%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%9E%E0%B8%B1%E0%B8%92%E0%B8%99%E0%B8%B2%E0%B9%82%E0%B8%9B%E0%B8%A3%E0%B9%81%E0%B8%81%E0%B8%A3%E0%B8%A1%E0%B8%9A%E0%B8%99-raspberry-pi-%E0%B8%94%E0%B9%89%E0%B8%A7%E0%B8%A2-qt.html
http://thaieasyelec.com/article-wiki/embedded-electronics-application/%E0%B8%9A%E0%B8%97%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%9E%E0%B8%B1%E0%B8%92%E0%B8%99%E0%B8%B2%E0%B9%82%E0%B8%9B%E0%B8%A3%E0%B9%81%E0%B8%81%E0%B8%A3%E0%B8%A1%E0%B8%9A%E0%B8%99-raspberry-pi-%E0%B8%94%E0%B9%89%E0%B8%A7%E0%B8%A2-qt.html
http://thaieasyelec.com/article-wiki/embedded-electronics-application/%E0%B8%9A%E0%B8%97%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%9E%E0%B8%B1%E0%B8%92%E0%B8%99%E0%B8%B2%E0%B9%82%E0%B8%9B%E0%B8%A3%E0%B9%81%E0%B8%81%E0%B8%A3%E0%B8%A1%E0%B8%9A%E0%B8%99-raspberry-pi-%E0%B8%94%E0%B9%89%E0%B8%A7%E0%B8%A2-qt.html

