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https://th.wikipedia.org/wiki/%E0%B8%A0%E0%B8%B2%E0%B8%A9%E0%B8%B2%E0%B8%AD%E0%B8%B1%E0%B8%87%E0%B8%81%E0%B8%A4%E0%B8%A9
https://th.wikipedia.org/wiki/%E0%B8%A0%E0%B8%B2%E0%B8%A9%E0%B8%B2%E0%B8%AD%E0%B8%B1%E0%B8%87%E0%B8%81%E0%B8%A4%E0%B8%A9
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2.2 Raspberry Pi 512MB Model B+°

Model B+ 83psla@n BCM2835 v84 Broadcom GLusza Application Processor 984
ARM vuaa1dnenssy ARM11 3a21m59Tun15vinanudl 700MHz windia 1d3ntheuszunana
nsINANYeS VideoCore IV 1wuLAn HA%aea1ud1an (Primary Memory: RAM) 2119 512MB
WUULAN (UBsAas RAM aseau CPU 17) uazdimsliiinuisminuddnses (Secondary Storage
Mernory) Aielifinnuazianluianeg uvuuesawmiewdn vuinanunieuwasateIvesa
Wi Munasnglntiuaswdanes microUSB wuuldy @wnsasusyuudiifnis Raspbian #3e
szuudue Idanlwddufufieanndausousiguisu 2557 adnaauunedn GPIO Tudiu 26 1
wsndntseandouan Towesen HOMI Luy Full-Size uAWIAL WosnamsuaIuYes Audio Out
WU Audio Jack Ssnsviudhildimileuin aeutinmesdmiurondas Raspberry Pi Camera

wag DSI Display §apsilogiguial

. Ceger

Raspberry Pf|Model B+ V1.2 -
(©Raspberry Pi 2014

3U 2.2 Raspberry Pi 512MB Model B+

http://www.raspberrypi.org/introducing-raspberry-pi-model-b-plus/

¢ Raspberry Pi 512MB Model B+ wnasiisn: http://www.raspberrypi.org/introducing-raspberry-pi-model-b-plus/
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THuegazldlalidoadasundaslal

LED wasnavuuasandsusumisliuazaninuiuas



2.3 Ultrasonic ranging module HC-SR04’

3U 2.3 udns Ultrasonic ranging module HC-SR04

http://www.arduitronics.com/product/20/ultrasonic-sensor-module-hc-sr04

[

HC-SR04 Wuiwuweslugadimivasiaduinguazinszeznisuuliduda lneldaau
Ultrasonic dadupdudssnudaaiuniinisliuresuyed inszezldnus 2 - 400 wufiuns
w30 1 - 156 43 annsadeldanuiulilaseeulnsaaesiaie Tdwdsaud wunzdunisiily

UszgnAlgaunuszuunIUANERLULR M399UATURUELA YaNNITTNIL g ndlauiuiunis

'
| A

n5193UTRgeedsaatrnenid agasusenaulumed Su-ds Ultrasonic fdsasdsnduaud

'
o

40 kHz aanluluainiadlreAudrUTzam 366 WATADIUNT wazfiTuazAuSUAQIUT

A7)

D.

[

¥ [y [ A < A PN = A a v
dENBUNAUINNIAGY Lll@‘l/lﬁ']‘Uﬂ')'uJLiUIUﬂqiLﬂa@‘UW%@Qﬂﬁu, LjaqmiﬂUﬂqiLﬂquﬂlﬂ-ﬂﬁU (t)n

ANUTOAIUMTEEENIDTIRG (S) I

" Ultrasonic ranging module HC-SR04 Lma’&ﬁm:http://wvvvv.arduitronics.com/producUZO/uLtrasonic—sensor—module—hc—sr04



[

mssatiteldmnuilalnese PIN fil
PINTi 1 — 5V Supply

PINT 2 — Trigger Pulse Input
PIN7i3 —  Echo Pulse Output
PN 4 -~ GND

U 2.4 mssioldanuluga Ultrasonic HC-SRO4

http://aimagin.com/blog/wp-content/uploads/2014/02/pic02_HC-SR04.png

Specifications:
Working voltage: DC 5 V
Static current: 3 mA
Working temperature: 0 ~ + 70
Output way: GPIO
Induction Angle: Less than 15
Detection range:2 cn to 4 m
Detecting precision: 0.3 cm + 1%

Sensor size: Approx. 45 x 20 x 1.6mm
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A151el  wanen1siUseuiisudenuazdadninuas A1nT333 Infrared wazfinsaas

Ultrasonic
é'f’nm’méf Infrared é'f'amfaﬁ Ultrasonic
Y o v o s Y o v [ [
UaN UBINA UDN UBINA

Laasathlulansia
ANNTaUTRIsanela
2. amugmaduivug
&y maduveaaady
WUINSS

3.97A7gN

4. 9199N1THER

5. UaandennnIs
MTITUFY YU
6.lalanunsoneaniu
glah vilsanansnfngs
Tuspaynaudnniule
7 dmnudasnsely
nsdedayafnd

ARUINY

3

1.WEINNTENUABNE
nsnsRduvibiveya
Ay a
PlauRanann

2 llanansanuingiiu

waale

L.asduinglaenis
Tnaudesisinmd
a9 Baanyudlalladu

2 528N T199Ug9
3.a9793uTnglaely
auladvioiuinves
o

414t urewdues
vouviad radenuas
Wit

5 asaduingiiitlenu

Lot

1.Ultrasoniclyiaunsa
ewlufinaule

2 lugn iy
aeyeynne Ultrasonic
azldanunsalianula

R R CIEIR CRE)
NNHIUFINAN

3. ASUANLABINNG
AadaUltrasonic
Tuviadlndeiu

[ a 1

alumngAuinnnuy

4 q

LATRLAY
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2.4 n1e Python

@ python’

3U 2.5 udas A1 Python

http://bbee.exteen.com/20080313/python

Python? Aetenuilldlunsideulusunsunumisiianuansags liufnwdugid
agﬂumauﬁ Python thufluntwndl Open Source ﬁﬂﬁnﬂﬂummmﬁ%ﬁﬂ Python 1WA
TUsunsuveaslaniglagludesdeildang wazaudu Open Source yilvdiauiuntsiu
il Python flenuanunsngedu uarldnuldasuuivnndnuasa
Python Qﬂﬂ%ﬂﬂ%uuﬂiﬂﬂ Guido Van Rossum 1Aawa4 Python Qﬂa%’wﬁumfmﬂmm% n13
Ussananaagihlunuudumesniines AvazuszinanaluilarussinuagujoRmumadilasu
Python NestulsnAe 1ostu 0.9.0 senuniileld 2533 uazneitullagtuie 2.5.2 sonideiuil 21
nuAS 2551 wazldinisfaun Python Tusuil 3 Ao Python 3000 vide Py3k lagagiinisusause
Tmifeuvun uazneutogluszriamsnaaoseg

AMANBAILLAUVIINIYT Python

o N Python atuayuwwikuuAneaUlandlesuume se OOP (Object Oriented

Programming)
I3 a cav 1a ! 1% I3 aa ™ i
o Pythonilunmwmeuiumesilidfayarinisldnuuasilunwnfianudavguasnn

o TAafideuse Python mmsaﬁﬂﬂ%’uuuszuUﬂﬁﬁ’amiﬁuﬂ I9(Portable)y Linux, Ms-
windows (95, 98, NT, 2000, XP), Amiga, Be-OS, OS/2, VMS, QNX, LLﬁzﬁzUUguqﬁﬂ

d1ndney

« Python atfuayuwmalulad COM ¥83 Ms-windows

s http://bbee.exteen.com/20080313/python
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Python s’mmmgmmsﬁumﬁma Tkinter %Qaﬁfuawwszw X windows, Ms-windows
waz Macintosh Nsla@&s Tkinter APl 9neluluswnsuashidaawnlalaniiainlusuuu

seuuUURn1saue
Python 181 Dynamic typing Ao aunsawlaeusiadeyalaieuazasain

Python & Buil-in Object Types #® Imaa%ﬁwaa%’agaﬁmmaﬂ%’lﬁu Python Usgnauniey

v

fas, Antuun3, anse Ndesensldnulaziusednsamgs

Pythoniliazaaiiosines w1nune wu MsUszananaiinglig n1ssesdaya nsidesedanss

n1saTIvEUeulureItanIL N1SWNUAT Wudu
Python Hiuegadmiudnnis Regular Expresion

Python fluegaiafraduaniniauwativayuunniig lawi COM, Image, CORBA, ORBs,

XML 1udu

Python 9An151teAMNT198190n I UlR @snsadnnsiuivieanudilineiiodn
Mmaulsegsfiuse@nsnm

Python aygaliiElayaddaras Python labineglulanniw C/C++ la

Python aygynliilusunsuiiesas1e Dynamic Link Libray (DLL) seldsufiu Python

Python Huegaatiuayuiediuilaisn lUsiad 1330 regular, expression, xml, GUI wa

Due

PythonUszneumeuegadviuadng Intemet Script uazfinsiafiudumnesidntiu Sockets,

wagvih il CGI Script asenauldeumds FTP, Glopher, XML wagdusdnunn
Python @uN5aUselanuynIeuIBIAIEns uaglmnssumanslaogsluszansnw
Python fiflsriduaiuanugiudeya wu MySQL, Sybase, Oracle, Informix, ODBC wazdue

Python filausSatiuayusunisasisnnns niin wu vnmiuae vsenmdn viseleu

a

Pornuuunn aaensuduiniidlugluuuiie laegnazainuagiiusydnsam
Python filaussatuayuniulaeusshivg

Python dilausi3dmsuastaenans PDF lnglidesdnms Acrobat Writer

Python Tlaus13dwmsuasne Shockwaves Flash (SWF) Tagliifasfings Macromedia Flash
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23ANsTMiN1E Python anuszandld
e Red Hat 14 Python uedesiiedmsunsinseszuud§ifin1s Linux (nstallen)
e Google a%wﬁuéha Python
e Infoseek 14 Python 9mn1s web search products
« Yahoo! 1% Python Tun153nn150U Internet services
o NASA 1% Python d1%3U mission-control-system
e Lawrence Livermore Labs 1% Python @1%5U471 numeric programming

e Industrial Light and Magic 1% Python as1en ity



unN 3

N1399NULUULAZNITANADY

3.1 unin

Tuuniiaznanfiadsnisesnuuusiuiainisdnass@uay  wWeaunsailuiluuuinisly
N5a5199uUTe Inesuainnswseuaunsal nsldnulusunsudmiveenuuunselusunsy
dmiuAluAuUesA Raspberry Pi lagvinn1sinassanidsaliuiinunisdndulvdingiag

Ultrasonic #51980Uss8enakazasnanduidaliouy Aegu 3.1

5U3.1 NM591a89TuY
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3.2 miaanLLUULLazaﬂﬁqé‘hmni Ultrasonic
3.2.1. miﬁﬂu'smmszazmas:ijé'ffamfaﬁlif Ultrasonic nuN19an#iu
AnualrsalnAamien11us? 60 AlalnsAatilug 50 16.67 lWAsHaIUT

D1ADINSIAMNLILADU LHaUNDUTAINUNDINIANHIY 15 FUT ALNTLELNNH B

amﬁaﬁ’mmﬁ]ﬁ Ultrasonic 110

PNFUNT V =

—=lwn

lein S=VT
= (16.67 m/s)(15s)
S=250m

A9 LABIAAAIFINTIAZ Ultrasonic 11991NNIaNHIU 250 1A

LLEEELTEREEEER L EEELERLT

$70579§ Ultrasonic 1 $70579§ Ultrasonic 2

250 m. UD3A Raspberry fl 250 m.

3U3.2 538En1958nI19InT1a3 Ultrasonic iU Uesa Raspberry
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3.2.2. NSAMUIUMIZERIATTAEUARISaEULTeTalN

ANUALSEUATITILNI9sa N TA111157 20 Alawnsratilug %5 5.55 WATHe

JLYENNNTOABNIRUAINTIATRAENTA N WU 3.435 s laeisaeuden 5

LIRS
ALY SEEENINTOEURILIIVUNIITAINAUNIAY WU AU 8.435 LIAS

LANMTBUNTUINNITA b i lAann

S
MNEAUNS V = =
T
o S
wlgn  T=—
\%

8.435m

~ 5.5m/s

=153=%=2¢

p2A 1
o ¥

Ae §Ia1saeguLsTall 4NN 2 TUNT LaneIdTaeuAA1NeguLTIe

ﬁ?ﬁﬂai Ultrasonic

5U3.3 uansusnaiaunsansavaeulaindsasudaeguusesaly
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3.23  N1IAUIUNITEELINTENTNNAINTI3 Ultrasonic Ausnesal

|
F— 'iﬂ‘l,w 1.435 m.
|
y I'T
2
X
0.5 m.
=

JU3.4 MIAIUsTEEN 19N gas Ultrasonic fiu s1esal

AruA x = S88E11991NAIR333 Ultrasonic 89 20U51930LW

Al y = szeerineainveusesall §s veudsaly

ngu 2y + 1.435 m. = 3.38 m.

P 3.38—1.435
glany = — —=09725m.~ 1m.

ANFUx=05m. +y
9gledn x = 1.5 m.

Ael SEEEeTEnINemIn 193 Ultrasonic AU s19salil wihiu 1.5 wns

#2735393 Ultrasonic

5U3.5 528gNn193enIneiIngia3 Ultrasonic fu 51930l
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3.3 n151997U Raspberry Pi
3.3.1 M15ARAIEUUURURNTS Raspbian TWuasa Raspberry Pi

1. aralluanlusunsudmsuyin SD card image lnglglusunsy Win 32 Disk Imager

370 http://sourceforge.net/project/win32diskimager/

2. amvanlld Image s¥UUUfURN1S Raspbian wheezy 31

http://rapberrypi.org/downloads/

3. usnlid Zip fianiivanunaglalng Image Fo 2015-05-05-wheezy-raspbian.img

4. Weuee SD card WiuAsuNLAeS [WalUsnTu Win 32 Disk Imager [@ansiumius

a wa o

I8 Image szuvUfURNIsUaZALALS SD card

5. aanidu Write wiedgudeyaadlu SD card Inglusunsuasiiniivinguisiou

13 Format 1¥Adn Yes iloisudniunis
6. seaulusunsuTeudoyaasuu SD card @5aisauioy
7. 090 SD card 9nAeufinmes uddthundeusefiuuese Raspberry Pi
332 nsdeusauasuyssumasiinainaeuiamasliiu Raspberry Pi

1. Wanthea Network Connections Jusniaziiiugunsaliiiousiafiuiesedne

@. /.-! £ » ControtPanel » Netwodeand Intemet. » Network Connegtions » v |4 1 * Conne L

file Edt View Took Advenced Help

Organize v

‘. Local Ares Connection ;. Wireless Network Connection
- sevsork c2ble unplugged J S d

T-Wifi 2, Share
K & Amneros AR5 POLE Gigabit £1)

I

3U3.6 Network Connections
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2. AN Wi-Fi wdiden Properties

— — - .

G v B > Conveipanel » Network and nternet » Netmork Comnectors » = [ %9 |1 Search Netwart: Connection 5

Organze > ConnectTo  Disabie this network device Dngﬂmlhawnnul-un Rename this connection  » 3=~ Tl @

‘. Lacal Area Connection - Wireless Netwerk Connection

w unplugged SUT-Wile 2
X+ Moheros ARBIS1 PEILE S Gigzait ith fl] Avheros ane % Disabie

Connect / Disconnect

Status
Diagnose

¥ Dridge Connecticns
Croate Shortcut
Delete

% Reneme

@ Properties

5U3.7 \dan Properties

3. 1@enlu? Sharing uadeniives Allow other network users to connection

through this computer’s internet connection LLé”mﬂﬁm OK

U Wireless Network Connect&amperties —d u
‘ Networking | Sharing

Intemet Connection Sharing

[¥]:Allow other network users to connect through this
computer's Intemet connection ...}

Allow other network usersto control or disable the
shared Intemet connection

Using ICS (Intemet Connection Sharing Settings .«

[ ok ][ Concel ]

3U3.8 msvdeniives Allow other network users to connection through this computer’s

internet connection
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4. Weuneday LAN 53i1emauiilaesiu Raspberry Pi lag#ille Raspberry Pi az@eq

v IP Address 181 DHCP

5. Wausoats LAN La19eLiuI? Ethernet Juidausioaniuzidu Unidentified

— e e
=
&)= F + ControlPanel » Network andIntemet » Network Connections » v | 43 |[ Seorch Network Connections )
Organize v Disable this network device  Diagnose this connection  Rename this connection  » g~ 0 ©
Local Area Connection Gy Vs ik Connection
Unidentified network SUT-W
S Atheros AREI51 PCLE Gigabit Ethe, | <l Athero

3U3.9 Unidentified network

6. AANYINT Ethernet waLaen Status

VERSE AR ARERP T T s
@Uv“il"; “ContiolPanel » Network and Intemet » Network Connections » « [$¢l, Search Network Connections
e e e i

| Orgenize v Disable thi kdevice D i i Rename this connection ', » &~ 0 ®

= | Local Area Connection ? W™ Wireless Network Connection

Unidentified network # Disable ted
@ Atheros AREI51 PCI-E Gigak 3 [\Wiceless Network..
Diagnosé

#  Bridge Connections

Delete

Rename

3

|

1

4

{ Create Shortcut
|

| =

l

3U3.10 &8N Status
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7. ﬂﬂﬁﬂu Detail

@ Local Area Connection Status M‘
-
General
Connection
IPv4 Connectivity: No Internet access
IPv6 Connectivity: No network access
Media State: Enabled
Duration: 04:42:53
Speed: 100.0 Mbps

Activity
o= J
Sent — &g‘ —— Received

=

Bytes: 799,412 | 7,491,343

[ Beropertes | [ Gpsadle | [ Dognose |

3U3.11 Detail

8. 9 IPvd Address 94 IP Address 984 Ethernet

Network Connection Details

» R

Network Connection Details:

Property Value

Connection-specific DN...

Description Atheros AR8151 PCI-E Gigabit Ethemet C

Physical Address DC-0E-A1-9C-E7-89

DHCP Enabled No

IPv4 Address 192.168.137.1

IPv4 Subnet Mask 255.255.255.0

|Pv4 Default Gateway

IPv4 DNS Server

IPv4 WINS Server

NetBIOS over Tepip En...  Yes
Linkdocal IPv6 Address  fe80::8a7:14b9:332d:eba’%11

IPv6 Default Gateway
IPv6 DNS Servers fec0:0:04fff::1%1
fec0:0:01fff::2%1
fec0:0:04ff::3%1
<« T ] )

§U3.12 IP Address 9949 Ethernet
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3.3.3 N15L997% SSH a2eluswnsy PuTTY

1. 14lUsunsu Advance IP Scan e IP Address ¥a3uasa Raspberry Pi

[l Advanced P 5ca

WE Ugiams meen e swwds

[ —]ix] £ & %2
192.168.137.1 - 192.168.137.255

aenuaing numslise

s 4o [ fdn MAC uamasd
L3 Q User-PC.mshome. net 192.168.137.1 CCOMPAL INFORMATION (KU.
Q 192.168.137.255 192.168.137.255 COMPAL INFORMATION (KU.
L] raspberrypi.mshome.net 192.168.137.22  Raspberry PiFoundation
I raspberrypi.mshome.net 192.168.137.137 Raspberry Pi Foundation

#7007¢ 1921686.1-192 1686100 1921686200 v

DC:0E:AL:IC:E:89

1, 251 AbiEEn

f )ﬂl—w”—!‘;-‘@@@ = - % enYy s{:;;s;saﬁr

3340,
5

3U3.13 11 IP Address ve1ua3n Raspberry Pi

2. WUalusunsy PUTTy uagium IP Address

Category:
() Session | Basic options for your PuTTY session
] T. X Lpglging Specify the destination you want to connect to
'2 t.ar.m(ma ard Host Name (or IP address) Port
el 192.168.137.137 2
- Features Connection type:
- Window ()Raw () Telnet (O Rlogin @ SSH () Serial
P gp;:earance Load, save or delete a stored session
{1~ Behaviour
: Translation Saved Sessions
. - Selection
Colours Default Settings Load
=~ Connection =
o
- Proxy
Tehet
- Rlogin
- SSH
o Close window on exit:
() Aways () Never @ Only on clean exit
[ wow [ Hep | [ ooen ][ concel |

3U3.14 \Ualusunsu PUTTy waghian IP Address



3. ld Username tag Password Lile Login

37's p d:

3U3.15 Login

a. Lsihgj Raspberry Pi l1iun SSH

£P 192.168.137.137 - PuTTY [E=Fai™ >

@ pi@raspberrypi: ~

ord:

#826 PREEMPT Fri Nov

5U3.16 Iy SSH

23
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Andalusunsu xrdp Weidudnardlunisifiouss Remote Wy Lxterminal Ingld

'
[

ANAIRSL
sudo apt-get install xrdp
Waldeulusunsu xrdp lagldadnsi

sudo service xrdp start

- pi@raspberrypi: ~

PREEMPT Fri Nov 1

ELY NO WARRANTY, to the exte

r-pc.mshome.net

5U3.17 Tamlusunsu xrdp

\Unlusunsa Remote Desktop uwgunsaiuaenis lunilfensuiimesuaznseon
WUBLaY 1P ¥83UasA Raspberry Pi fildanlusunsy Advance IP scan

oot ==

Remote Desktop
"¢ Connection

=Aa=—y1

Computer: | [EPEIERENEEY] v
Username: None specified

You will be asked for credentials when you connect.

¥ Options [ Connect || Help ]

3U3.18 veLav IP ¥esuasa Raspberry Pi filgannTusunsy Advance IP scan



8. wgnti Login xrdp Wnlgeuuesa Raspberry Pi fsgu 3.15 lngly
Username: pi
Password: Raspberry

& . v g v a g Y 1w a va
WANBUNIT Login LSU’{L"N'TUTJﬂG] mﬂuu%lmqwm Desktop "U’e]ﬂi%‘U‘U‘UQUG]ﬂ'ﬁ

Raspbian 943U 3.19 AdaAy

., 192.168137,133 - Remote Deskiop e

W EmED

5U3.20 Desktop wa4sguuUjjURnn1s Raspbian

25



3.3.4 msWeulusunsulaglduasa Raspberry pi
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Tunsi@sulusinsuliuesn Raspberry Pi lagldn1wn Python a@unsald Text editor Tag)

file Tundldlusunsy Python2 Muwseuiuszuuyufnas Raspbian Aiflguiuuvedivsunsy

Ay 3.17

{35 192.168.137.133 - Remote Desktop Connect

‘Wastebasket

B ELE I )=l | oo

File Edit Search Options Help

CIEIET

1fimport time

2import RP1.GPIO as GPIO
3GPI0.setwarnings(False)
4 GPI0. setmode (GP10.BCM)

s
6count = 0

7

8 GPIO_TRIGGER A = 23
9GPIOECHO A = 24
10 GPIO_TRIGGER B = 27
11GPI0_ECHO B = 22
12 GPIO_TRIGGER € = 17
13GPIO_ECHO € = 18
14 GPIO_RED =16
15 GPIO_GREEN =20
16 GPIO_TRAIN =22l
17

18 GPIO. setup (GPIO_TRIGGER_A, GPIO0.0UT)
19 GPI0. setup (GPIO_ECHO_A, GPI0.IN)
20 GPI0. setup (GPIO_TRIGGER B, GPIO0.OUT)
21 GPI0.setup(GPIO_ECHO_B, GPIO.IN)
22 GPI0. setup (GPIO_TRIGGER_C, GPI0.0UT)
23 GPI10. setup (GPIO_ECHO_C, GPIO.IN)

4

25 GPI0. setup (GPTO_RED, GP10. 0UT)

26 GPI0. setup (GPIO_GREEN, GPI0. OUT)
27 GPIO.setup (GPIO_TRAIN, GPIO0.0UT)
28

29 GPI0.output(GPIO_TRIGGER A, False)
30 GPI0. output (GPIO_TRIGGER B, False)
31 GPI0. output (GPIO_TRIGGER C, False)

32
33def measure AQ):

Iy

2 @) feor]

5U3.21 Mmseulusunsuliiuesa Raspberry Pi lngldn1w Python

lngazilisun1en Python AIUANUBIAAS

dqususudunisungn Libraries 88w lauwA 1387, Socket GPIO

import time

import RPi.GPIO as GPIO

n1s3entd BMC GPIO
GPIO.setwarnings(False)

GPIO.setmode(GPIO.BCM)

[
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32

3.3.5 A1SISUAUTINGIUATEY Python

Wiaeun1wn Python Beufesumaglaliduinana * py a1unsadiunsusuinauuu

'
[ Y

Tnua SSH Wwlulusunsy PUTTY 18 Tneldeaasd

sudo python project 3.py

e : e

22 F
5762559

SRV By

3U3.22 mssuuulnun SSH Tululusunsy PuTTY
3.4 msldeudingaiinsees Ultrasonic HC-SR04

) Yo . Y A a a a o I3 )
A1191937n 52 Ultrasonic ldaauideaniiunicdageideainimdudinaislunis

'
a =

LAOUN LEBIANYIIAIUEINUYEAINTAlABUAZISEN TG 19REAERN Tagluriaiud 20-

20,000 Hz \d@ganiiAudNf1nI19138n17 Infrasound d3uideeaninl1u0g9n3198138091

Ultrasound 315133 Ultrasonic aggnaaniuulmiilensenufiuinguaiazinisasioundu aane

a

Y] ¢ a Yy A o a N ! ] M ova & v = 1%
fuisv avlealdedudesninudaaiisendn Ultrasound uywdlidlaguiunldau dadeudns
wiuglusEEE9EUe)

'
A 1

7115333 Ultrasonic Taeiugiudsenaunle n3osdedgyayrad Ultrasonic (611ne)

1o o [

1ATRITULAEIRTAUANTRAd BN lUNTEnUTRgIE AUV R gnaEIoUNaULT

o

PT095U  UaUTTIIaNAd Y IUA18199TUTEINANE MBN1TITAINLANFANIURIIaINdIeRNAY

n5uld agldsveenaseninsnsadiuingliug

q

MR53393 3588 Ultrasonic HC-SRO4 Juifousiafiuuesa Raspberry Pi tngldundiu GPIO
U 4 1 laun nszua 5 Tad (VCC),Echo Pulse Output (ECHO), Trigger Pulse Input (TRIG)

WaLNI1IM (GND) ANUATSY
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3.4.1 AU IAUlA GPIO

Leaandyaundeandingiaiinsses Ultrasonic naUan#fiy GPIO ¥83uasn
Raspberry Pi #A313u639v0sdya1auil 5 1aad wiiiiuwes GPIO s035uegi 3.3 1aad F9609i
nsanLssiuvesdgmas tiaunistesiudunsigliiuuesa Raspberry Pi lagagldnng

[

ATUINDINNNNITHUILTIR LA

kU sRualdimumIu 2 Musewuuaynsuiuiuwsaiudunn (V) ieanusad
@1ANe (Vo) Wiude 3.3 1aad lursasusaiudunpazsidunseduain ECHO aldmogninisuus

Wil Mgy 3.19

Vin

5U3.23 feganisiuausany

http://www.modmypi.com/blog/hc-sr04-ultrasonic-range-sensor-on-the-raspberry-pi

NAUNS]
R;
V,=——V
out Rl +R2 n
Vour Ry
Vin Rl +R2

L frsmen R2 Lma'ﬁa;ga : http//www.modmypi.com/blog/hc-sr04-ultrasonic-range-sensor-on-the-raspberry-pi



he input voltage = 5V, output voltage = 3.3V, R; = 1000 Q

3.3 R,

5 1000Q+R,
R

0.66= ————

1000Q4R,

0.66(1000 + R,) = R,
660 + 0.66R,, = R,
0.34R, = 660

R,=1941Q = 2000 Q

aai Wield R, =1 ko 9l R, =2 ko Wedunldiudingiaiaylamesnnas augy3.22

GMND ECHO TRIG Wee

Tk
D il GPIO 5Y [Pin 2]

GPIO 22 [Pin 18]

GPIO 24 [Pin 18]

2k

RZ2

GPIO GND [Pin 6]

5U3.24  2981920995U U9

http://www.modmypi.com/blog/hc-sr04-ultrasonic-range-sensor-on-the-raspberry-pi
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3.5 unasl

dovrluunilldsusming mssenuuuiariindafingiad Ultrasonic n1sinsa
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Ultrasonic Ranging Module HC - SR04

1 Product features:

Ultrasonic ranging module HC - SR04 provides 2cm - 400cm non-contact
measurement function, the ranging accuracy can reach to 3mm. The modules
includes ultrasonic transmitters, receiver and control circuit. The basic principle
of work:

(1) Using 10 trigger for at least 10us high level signal,

(2) The Module automatically sends eight 40 kHz and detect whether there is a
pulse signal back.

(3) IF the signal back, through high level , time of high output 10 duration is the
time from sending ultrasonic to returning.

Test distance = (high level timexvelocity of sound (340M/S) / 2,

[J Wire connecting direct as following:

5V Supply
Trigger Pulse Input
Echo Pulse Output
0V Ground

Electric Parameter

46

Working Voltage DC5V
Working Current 15mA
Working Frequency 40Hz
Max Range 4m
Min Range 2cm
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MeasuringAngle 15 degree

Trigger Input Signal 10uS TTL pulse

Echo Output Signal Input TTL lever signal and the range in
proportion

Dimension 45*%20*15mm

Vce Trig Echo GND

Timing diagram

The Timing diagram is shown below. You only need to supply a short 10uS
pulse to the trigger input to start the ranging, and then the module will send out
an 8 cycle burst of ultrasound at 40 kHz and raise its echo. The Echo is a
distance object that is pulse width and the range in proportion .You can
calculate the range through the time interval between sending trigger signal and
receiving echo signal. Formula: uS / 58 = centimeters or uS / 148 =inch; or: the
range = high level time * velocity (340M/S) / 2; we suggest to use over 60ms
measurement cycle, in order to prevent trigger signal to the echo signal.
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10uS TTL Timing Diagram

Tngger Input
to Moduls ‘

a o

8 Cycle Sonuec Burst
Somc Surst H‘ |”| m
from Module | !
Input TTL lever

Echc Pulse Cutput signal with & range
to User Timeing Circut n proporticn

(1 Attention:

1 The module is not suggested to connect directly to electric, if connected

electric, the GND terminal should be connected the module first, otherwise, it
will affect the normal work of the module.

[1When tested objects, the range of area is not less than 0.5 square meters

and the plane requests as smooth as possible, otherwise ,it will affect the results
of measuring.

www.Elecfreaks.com



MODEL B+

Product Name
Product Description

Specifications
Chip

Core architecture
CPU

GPU

Memory

Operating System

Dimensions

Power

Connectors:
Ethernet
Video Output

Audio Output
usB
GPIO Connector

Camera Connector
JTAG

Display Connector

Memory Card Slot

Raspberry Pi Model B+
The Raspberry Pi Model B+ incorporates a number of enhancements and new

features. Improved power consumption, increased connectivity and greater 10 are

among the improvements to this

powerful, small and lightweight ARM based computer.

Broadcom BCM2835 SoC

ARM11

700 MHz Low Power ARM1176JZFS Applications Processor
Dual Core VideoCore IV® Multimedia Co-Processor

Provides Open GL ES 2.0, hardware-accelerated OpenVG, and
1080p30 H.264 high-profile decode

Capable of 1Gpixel/s, 1.5Gtexel/s or 24GFLOPs with texture filtering
and DMA infrastructure

512 MB SDRAM

Boots from Micro SD card, running a version of the Linux operating
system

85 x 56 x 17mm

Micro USB socket 5V, 2A

10/100 BaseT Ethernet socket

HDMI (rev 1.3 & 1.4)

Composite RCA (PAL and NTSC)

3.5mm jack, HDMI

4 x USB 2.0 Connector

40-pin 2.54 mm (100 mil) expansion header: 2x20 strip

Providing 27 GPIO pins as well as +3.3 V, +5 V and GND supply lines
15-pin MIPI Camera Serial Interface (CSI -2)

Not populated

Display Serial Interface (DSI) 15 way flat flex cable connector
with two data lanes and a clock lane

SDIO
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