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ABSRACT

This project aims to study and built an Explorer Robot with allow the smart device
to access and control via wireless technology. In the present day, wireless technology has
been improved the limit of ability to be faster data transfer and more convenient. In this
project, the advantage of wireless communication is the main factor to make our project
using this technology to transfer data and control the device between the smart devices
such as smartphone, tablet, computer etc. with other device. In addition, the robot can
be operated in any location such as moist area, radiation area, disaster area, rough area.
In this project consists of the structural design of the robot and how to control the robot.
In this project we use Raspberry Pi 512MB Model B+ as a brain of the robot and connect
with smart device. Moreover, additional studies of temperature sensor and humidity

sensor are presented.
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ABSOLUTE MAXIMUM RATINGS

A157991 2.1 WaRaA319 Absolute maximum ratings

Symb Parameter Value Uni
VS  |Power Supply 50
VSS  |Logic Supply Voltage 7
VI,Ve [Input and Enable Voltage -03t07
IO |Peak Output Current (each Channel)
- Non Repetitive (t = 100ms) 3 A
—Repetitive (80% on -20% off; ton = 10ms) 25 A
—DC Operation 2 A
Vsen |Sensing Voltage -1to 23 V
Ptot |Total Power Dissipation (Tcase = 75C) 25 W
Top |Junction Operating Temperature -5 130
Storage and Junction Temperature -40to 150| C

Tstg,
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fumaunIsaenuuy PCB (lnesw)

MABIBWATIUNTYY Schematic

gwanla@ntn PCB

dngunsaluazaInaednT (@ndiedies ie Tusunsw)
Vuvianenes
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2.3 TUsunsyu SolidWorks
Tusunsu  SolidWorks  i¥uluswnsue@eusuuicunsideuwuuly 3 Divsauuuy

1

el

Parametric Solid Tamaf1 Solid Taea sunefeuuudiinssdu Smmnefauuly 3 Saniiely
Fauansennuuy 3 Rviln Wireframe eanunsaldlusunsy CAD 2 SRuanfudumnnisvesny
Weuwuuiasnsadeuoenuild Wireframe 3-D Tuna Saduwuu 3 fafiuseneudisaieidu vie
line 317%ie9 fu dauA1d1 Parametric Solid Tuiwa munefauvy 3 fafignadretusenuduiig
vaadlamani dadunsiunisluiilusunsy ms@euwuy 3 TRdnvariasdamuaznin
U Gfguuvuainnitgy 2.5 uamanuy 3 ffvda Wireframe Tuina wae Solid Tauma
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2.3.1 Yupaun1sasetueu 3 fauazuuudssululusunsy SolidWorks

nsgUIUNTaTIauIly SolidWorks Usenausme 3 dupeundnlaun

1) M3a319 Sketch Wiaaawdulu 2 ARuuszuu (plane, flat surface) lnq aneidy
o v a‘y 1 1 [ -,
nastudnlngaztuuln

2) loedslae Tu Features vl Sketch nanenduduiiy 3 SRlunisadredueu 3
A7 laidudou Feature JgnaTedeuiuse ﬂ‘lﬂ.ﬂ Tne feature wsnanlaevialuazld feature 7
Hvualug 1WunaniSenin Base du feature mainamaq 1LL3ENI1 Boss 'Lwﬂ‘sﬂm 2.6

i Base
” T featurs
(o
L OB \
A.N‘\.
Aoy
Fillet M
~L b

U 2.8 Fuaumiefudiuuuy Part Uivna‘umwms}q Features

3) 11 Parts wangq Fusnusenauiudu Assembly velSsnidununlnedn “Gunuy
Usgnou” lu nsdlidusudsznaulddudou fenaisendn Subassembly L5anunsaiin part uae
subassembly wa1e9 #u 1UszneulutunuUszneudugavineiiendt Full Assembly (g3ud
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rnh-55y sldasm

—o”

uicinl n Y sldpn

/ N

y ke malks <ldpn

spldar <kdpn

f

yoke Emale <ldpr

U pinz <kdpa

brackel sl

JUM 2.9 Fuaulsznaukuu Assembly Usenausag Parts uay Sub-assembly

2.3.2 vinmadsunuuiugiuiians

WUUM9IAINSsu(Engineering Drawing) Wunuudtass (uea) fiasrefuuuszuny (e.q.
nsEAuBeuluy, 99nm) Wedufunuresiudiuniana (Mechanical Part) wiseendy 2
Uszin Tugjq Ao (1) wuu 3 MWway (2) wuu 2 Sdluureadaldmn “Yupe” W38 View Il
e wuuluwsiazssan Aeanmsuasingludnualameliliuuuiidauenly 2
wie 3 fRdmiuuuy 2 TemAnanmsuesimniuiledumilmesingfeliidumuai
WVIR34 (true length) wuv 2 fifs1lsasendt amane (Projection)

2.3.2.1 guuas 3 4@ (3-D View)
flldlumsideunuuiniasingna fie LUy Axonometric winefanTs

uavingliifeseenarnunumdni 3 unu (slwesmurufuunulag iee) nailldfde AR RO
Tu ¥ 3 unu Fauvsoenléidu 3 Usuinw fie
1. Isometric View fie amwiiflanuuwnundnyinsgivinturionsn naguivwn 120 e
2. Dimetric View Ag fismsewinaunuvaniuniwn wihiu 2 yu

3. Trimetric View fig Viaanuguseninaunumanluviduias
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2.3.2.2 awane 2 iR (2-D Projection)

mega.lﬁwﬁ% (First Angle Projection)

Wasnnidunmsuesimndudnladuniliesingdeden
218UV orthographic (Orthographic Projection) wiseanidu 2 Useian e

Togp vhew "

2.11 M3\Wgunmae orthographic WUULNTANGS uay

BSeNI1 AW

[ —

Uecimtchnoioay Toohas
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2. wuuywianu (Third Angle Projection)

-
Sl g W Frontwhew K

o ) ) o y
3UN 2.12 msiTeunIwane orthographic BUUHUNEIY LayHEey nwol

2.3.3 wiwelumsinnnuenrvesmsiisunuuniena

wuseanidu 2 imsgu fe

1. mhewania (Metric Unit) lasanueasiealdidu fadwnsimesdefie wu,
(mm) Fedans Unfiemuelumdmassualfidu wes @ vie m) msiléidudadiuns msy
Tusuadsiumumiena Sailinedeudhadnisdeinmsaumiuazidoslunsindelslivun
fignéios wiuegh vihe metric fioglunduiieaiiu miwe s.. Faduiiouldunsvansunniiae

2. wihsuuudaingy (English Unit) w38 yisiuu Old English amnuemaaniiu i
(inch) 9% 14&ydnwal double quote (7) mundsiaavauenduiamy 17 foe 1 Hauay 3
Yo Aogmany these Usemeideldanuenauduih fidndiny fio anfgousinenaenily miei
feanansautedes Whidnadlsdn misedesvesizlumwilvede “wu” sl 1 i = 8 VU
agiu % ih szwihiy 4 yu sgnunslinumsiauasm lumsvenmnuemvesionuavang

1 [ v
LagYUIAYDINENAIUY LUUAU
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2.4 Udsn Raspberry Pi Tuina B+

31.]171' 2.13 U83A Raspbery Pi luina B+

fAovesnmeuimefuuinidniianansodewietuseetined  Aduedn  warundld
annsahusggnaldlunisilassoumeiudidanselind  sleulusunsy  wialduaies
AovRumeiRlFzwadn liesdun1siey Spreadsheet Word Processing viesdumasiin
dedwa viewunud BnviadsannsoculndifonnweriBenge (High-Definition) 1#8ndae

vesin Raspberry Pi 5845UszuUU{URNMSAUNT (Linux Operating System) livaneszuy
\WU Raspbian (Debian) Pidora (Fedora) wag Arch Linux Dugiu Imﬁjami??wu SD Card
UBSA Raspberry Pi ﬁgﬂaamwum'ﬂﬁﬁ CPU GPU uag RAM agmeluduidieniiu ﬁa}m%amia
P10 gldanansathluldsiugunsaldidnmsedinddus 19dnse
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2.4.1 dadfauazdrulsznauvas Raspberry Pi Tuina B+

2 sdpuEe GPIO

IPFDIDAMLLUY DS . o
! e V750 JSH 2.0

Ypad Micro SD Card —

CRINVERY — ¥ LAN/Internet
. = (100 |||h|.,sf'
 RERUIR [ /
Micro LISB

W93 HDMI U4 AudinoNVideo
v _—
pIuAl + 5V

Arrananwuy CS|

gﬂﬁ 2.14 dulsenauves Raspberry Pi luwna B+

druUsznounanuesuasa Raspberry Pi laina B+
1) Ideuse GPIO Faludiuvesynidouss Tuwa B+ Uaviivienum 40 pins

a1

= Y o o 2 ¥t ] ]
anunsaiigaweriuaudasnsldnuvesglivaneseld ddu Tuea uduqfiniuanandu 26
pins 919y llaifieanasanisidau

coa s

Rospberry Pl Medel B+ V1 2
(@ Rospberry PI 2014




33V

GPIO 2 (12C1_SDA)
GPIO 3 {12C1_SCL)
GPIO 4 (GPCLKO)
GND

GPIO 17

GPIO 27

GPIO 22

33V

GPIO 10 (SPI_MOS!)
GPIO 9 (SPI_MISO)
GPIO 11 (SPI_SCLK)
GND

ID_SD

GPIO 5

GPIO 6

GPIO 13

GPIO 19

GPIO 26

GND

14

5V

5V

GND

GPIO 14 (UART_TXD)
GPIO 15 (UART_RXD)

GPIO 18

GND

GPIO 23

GPIO 24

GND

GPIO 25

GPIO 8 (SPI_CEO0) . S

GPIO 7 (SPI_CE1) Key |

|

0_SC @ Power (5 Volts) '

GND © Power (3 3 Volts)

GPIO 12 ® Ground

GND @ General Inputs/Outputs
@ 12C Interface

GRIO 16 @ SPI Interface

GPIO 20 O UART Interface .

GPIO 21 O ID EEPROM Interface :

UM 2.16 uansguuuuluusqaegues GPIO

=l

2) wosn USB 2.0 ddludiuvomasn USB 2.0 wes Tuina B+ duasiiviomunsauam
4 wosn Flu Tuea Junsugduasiifioud 2 wasmviiiu
3) 9@ LAN/Ethemet (100 mbps) Tidwiuidugasavosais LAN/Ethernet

‘U‘ﬁl 2.17 wainsa LAN uag wesndmsuld USB 2.0 U 4 Wosn
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4) wasn HOMI Tddmiuideuredymy nuazides

U7 2.18 uanssog19me HOMI

5) Wasm CSI (Camera Serial Interface) 1‘5ﬁ1%§UL‘?§@Nﬁ@IMﬂaﬂﬁm

JUH 2.19 uaneiegansiousialugandes

6) ¥ Boardcom BCM2835 SoC
7) wasaesanalweiae Micro USB Tddwiuidulwidesans Raspberry Pi
8) wadn DSI (Display Serial Interface) ddm¥usovauaning (WU JDUARANALUY

TFT Touch Screen 1Husy
9) dosld Micro SD Card #sareguinauiualsuesuesa Raspberry Pi
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2.4.2 gunsalieBudm3u Raspberry Pi

1. Case d%3U Raspberry Pi luina B+ ietasiudunsiouaznisnseunnainds
#9lUgls Raspbery Pi

E‘Uﬁ 2.21 Case d@1%5U Raspberri Pi lutaa B+

2. @e HOMI Sndufideslddmsuiliousa Raspberry Pi infusaueiines
3. @18 Ethernet Tddwiuidiona Raspberry Pi linAULsWimes
4. veueilimed Aduain uaviud
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2.43 nsBudunslden Raspberry Pi Tuina B+
vnmslinuvedn Fedduneunsldruudy e
1) 1 MICRO SD CARD #iasszuudfjiinisdeviesuds duvdes MICRO SD
CARD %@9U83n Raspberry Pi fia5y

SUT 2.22 uanIN5IALU MICRO SD CARD

2) Ymsleusieduaia warwndidnives USB 2.0 sedare HDMI id1aann Tu
nsdifinen ity HOMI o1asedtyganiwiuniet RCA Ald uinmumwvosnmazsosasly
e ntiuliidnaenm uazdnglideadiuese Raspberry Pi liumada Micro USB fagu

JUN 2.23 uanemsieunasieg
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3) nduIzuansienIuNTYATEUUTBIUESA Raspberry Pi fitgy

JUN 2.24 uanN1TYRVOIVESAULID

4) ‘lﬁaﬂmﬂuuﬂ“ﬂiﬂﬂgwmmﬁ Raspberry Pi Software Configuration tools (W
Lu@&ﬁﬂﬂ SD CARD WVI’NF]EU&‘JN‘U@%WI@V]']ﬂ’]'ﬁ‘UﬂSJ'TU‘U ?ﬁ\ﬂﬂinUU{]Uﬂﬂ’]ﬁLLﬁﬁ %ammsaw
fumeuly  fumeuseluldian)

Raspberry Pi Joftware Configuration Tool (raspi-config)
Setup Options
2 Change User Password Change passvord for the default u
3 Enable Boot to Desktop Choose wvhether to boot into a des
4 Internationalisation Options Set up language and regional sett
S Epable Camera Enable this Pi to vork with the R
6 Add to Rastrack Add this Pi to the online Raspber
7 Overclock Configure overclocking for your P
8 Advanced Options Configure advanced settings
9 About raspi-config Information about this configurat
<Select> <Finish>

fgﬂﬁ' 2.25 WaRuIA18 Raspberry Pi software Configuration tools

5) wazvasnntuuainimsiynseuulniuarlilddondu Raspberry Pi login
1ild pi netdy Enter uaeld Password 1Ju Raspberry naja Enter
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Raspberry login: pi
Password: raspberry

1fol Skipping font and keymap setup LRGTETIEE 5
‘I‘ | Sctl;li’n:gup console font and keymap. .'.'do:cx.
t ] Setting up X socket directories... 7tmp/.
INIT: Entering runlevel: 2
Linfol llsingngmkcfllc—stglc concurrent boot in ru
[ 1 Network Interface Plugging Dacmon...skip €
{ ok 1 Starting enhanced syslogd: rsyslogd.

[ ok 1 Starting periodic command scheduler: crom.
{ ok 1 Starting system message bus: dbus.
Starting dphys-swapfile swapfile setup ...

want svar/swap=100MByte, checking existing: keepi
done.

[ ok 1 Starting NTP server: ntpd.
{ ok ) Starting OpenBSD Secure Shell server: sshd

Debian GNU/Linux 7 raspberrypi ttyl

raspberrypl login: _

JU# 2.26 uanamthaaillevinsiyslug
6) Mnsiendugneias Aezusnglearudagy

INIT: Emtering runlevel: 2
(infol Using makefile-style comcurrest boot in rumlevel 2.
[ ok ) Metwork Interface Plugging Dacmon. . .skip ethd. . .dowe.
{ ok 1 Starting cnhanced syslogd: rsyslogd.

] Starting periodic command scheduler: crow.

© 1 Starting system mcssage bus: dbus.
ing dphuys-swapfile swapfile setup ...
svar/swap - 100MBytc. checking existing: kecping it

ok 3 Starting WIP server: wipd.
k ) Starting OpenlSP Sccure Shell server: ssid,

Beblan GMLLinux 7 raspberrypl ttyl

raspberrypl login: pi

Passuord :

Limex raspberrypl 3.6.11+ 9474 PREENPT Tha Jus 13 17:14:42 BST 291
The programs included with the Bebian GMLLimx system are free

the exact distribution terms for cach program are described in the
individaal files in susr sshare doc = copgr ight .

Bebian QL Limux comes with ARSOLUTELY MO WARRANTY, to
pernitted by applicable law. i
plévaspherrypl = 9§

JUT 2.27 uanaivendsnndendu

Un@ Raspberry Pi software Confliguration Tool 9¥3UNIASILSNNEIRINET SD
CARD ¥asssuuufiimsiasandslanmunisldnu wlddruasansausnitu lunsilfidesns
Aarea98nass Aaunsandulunsalwdldanseu Tneldmds sudo raspi-config
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7) ANAHIUN IS1ENIsansyuUlnue Command Line 1duda d1deenislaenu

Tulyun X Window fanansavinldlaefiasiends startx wanatu Enter Gaagidilulvum X Window
ey

INIT: Estering runlevel: 2

(info] Using makefilc-style concurrent boot in runlevel 2.

[ ok 1 Metwork Interface Plugging Dacmon. . .skip ethd. . .dome.
[ ok 1 Starting cnhanced syslogd: rsysiogd.

[ ok 1 Starting periodic command scheduler: crom.

[ ok ) Starting system mcssage bus: dbus.

Starting dphys-swapfile ssapfile setup ...

: Avar/suap-100flyte, checking existing: keeping it

,‘.‘] Starting NIT scruer: wtpd.
[ ok 1} Starting OpenlSD Secure Shell server: sshd.

Bebian GELLimux 7 raspberrypi ttyl

raspberrypl login: pi

Password :

Limux raspberrypl 3.6.11« 8474 FMREDWT Thu Jun 13 17:14:42 BST 20
The prograss included with the Bebian GMLLimux system are froe
the exact distribution terms for cach progran are described in
individual files in fusr sharc doc = copyright .
mmmnmmuiumvmm. to the extont

permnitted by applicable law.
pifraspherrypl ~ S startx

UM 2.28 uanwmtivewdlanuriAna

3UN 2.29 uanwivadiowlviun X Window
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2.4.4 ASYBUAD

2.5 1191 JavaScript

Javascript Wunmwgalnldmiunsifeulusunsuuussuudumesilniiddaldsunina
fouegregusiaansaidou Tusunsy Javascript iudrluludumaieldusslomidmsue
fusina amsiuans msuanaa nisiuatsdena uasil drdgfie anunsalaneuiugldlasgns
suiiilauenaniied mwannsadudy 8nmateusensiivaeadieruuiadlaldiuiiu
wa laegrauin arwiaanivdgnimuilaeiinaiauaeudafdindud)Netscape
Communications Corporation) Taeldda71 Live ScriptoanuIwseniu Netscape Navigator 2.0
deldahadumalnednsofuidinnesuuy Live Wire seuidnanuislésinfiofuuisndulula
Bafudusuugesruuvasuseiifelfaunsodadelfnufuaimanliuasldusudse
LiveScript Tnsiidle ¥ ua 2538 @ediolmidn JavaScript

2.5.1 @nwaEN15YiNeIUYae JavaScript
JavaScript  Llunwansuddeingviaienindeuidnladuafin  JObject Oriented

Programming) - fiflidmnglunisesnuuuiagimuniusunsulussuudunesidn  dwmsudideu
LONENTAIEMNW) HTML anunsavnaudnuswanwesuléviiausiudu nme HTML wagn1enan
Taviamsilalmateud) Client) uar mailadinines) Server) lnoildnwurnisvnausiad



22

z : . 5 i = et . - v
1) Navigator JavaScript W client-Side JavaScript 99MuN808 JavaScript wQﬂLLUaWGEN

¢ = o a a n o o A a o o =
Ipaeudvineia) wases reuiwesveliliisuduniosidinsecundunoy wiedu q( 3

fiaumngaurenisldauvesglimluidudnlng2 ) Livewire JavaScript 18u Server-
: 5z vl ; ~ hooa 3 | - v
SideJavaScript #avianefis JavaScript ignuiansllad@snineivaneisiuaies euiinasvos
v a < < = v aa a ¢ a o v 1y s s
Tiuinsidu Tawenmasiduiniosesdy Fameunsniindviodugawnsoldls (awziu Livewire

voutinaiaulnemnse

2.5.2 JavaScript fiu HTML
nsligu JavaScript wenadisusineglulaifeaiuiy HTML lodunnssainmsideu
& = a1 ] = a/s
TUsunsun1w Java wﬁamamwﬂaaﬂLﬂulvdamﬂmnlumm'im%au'mmag”lul‘\rdémmﬂ'u HTML
1= al 3 d Jegva o a 1w o oo o
lei38n19uleu JavaScript Weddliivmavinu degseiu 8l 2

1) Weumeynrdawazianduues JavaScript 1o4

= ca & & [ o ar
2) L‘UEJUG]”INL‘Mﬁlﬂj3NV1Lﬂﬂ°?.|uG]']l|ﬂ7ﬂa’ﬁ\ﬂ'lu‘“ﬂ']ﬂ‘qﬂﬂ']ﬂ\‘]?@\? HTML

2.6 Node.js
o e v o A . ol v a « @ < v
Nodejs Henuliindiude environment wislisudou sawms wn¥uauinsdednis
EY . & o al LY . A o o

nelél environment ¥84 node 1 lnsmwisildidsu Sufentwn Javascript witlowiisl4aey
Vuniv Iﬂm“um comptrer ﬂa google javascript engine V8 AfefUsanananIw
Javascript i google Wanuantuies (Ju open source) @3UABITTLUIUILNTUAIBN Y
Javascript lagAuansaduilivargegiwnn lddesduussinananudieg nsindeniu
socket #39lUaURIET command line UuLATBAY
nsiuluselesdves Node js

1 ' = 17 . o v o r.?{} [ & o v o

ddlvgiaetionld nodejs Tuarnldvindulemds ffe vuiideslszananads server
-~ P v A o v " . e v w | Ay . [
Fudunuiienaaznes interface FUdlY wislildios interface @efild fegafidies interface i
auldficie nsvideadu http server lumsiamidvanuanawaldiu user wedn15n

A s 1 ;% ar 1 L7 t 24 d’ o ] lql
socket LiVeiudstoyariussnin server fAuauld Faonmazenluvidussuuitdoudoyaiiio
Ao ludwesgaiiazduludiuresmsussnana wiludaeaSeamhanfazly
v ) a A o a
WHU83 http + css + Javascript Adsuniiiuniuuni
o .

n151997u Node js

#an131991u node.js Lianaglda agwmiiounw script dsld command iedalisiy
a1 nseduliiifinaeninesadna request wilau web browser iluvhwthiisonmiiusnas



23

matdunuiiaylianm nodejs dnduivesioniouiiieswes linux command Wasiu Welkdla
waztenltnuld Tnguseanainadld command 289 linux 1y cd, s, U, &, kill, nano

2.7 gunsalnavi(wuiwes) DHT22

gunsalnsaeddmiuingamgfiuasanutiuduivs (Temperature & Relative Humidity
Sensor) Wugunsaifannsatiuyssgndldnunsiussuuaueanailaildnatnvans wu ns
Sauazmuqueamniuasanudy  sruutufindeyaifeatuanmpluavarudiluies  Hudy
gunsalusziamilumndnstunuiian 9197 anuuiug mwasderlumsia msliruuudara
ERIENITREIEEGN

nmvmaedldnuluga DHT22 Tiandunuuidva Tdudygamivadsadudalums

=

Weusawuudneynsuaasiianig (serial data, bi-directional) Tnewsndeusiertu Raspberry Pi
a8 uA1NgUNsalng 93

2.7.1 Yoyaduvaiiaiiguniaingaai DHT22
1) Mussdulndestdlugae: 3.3V fic 5.5V DC ethRddlamu 3.3V uag 5v)
2) Yogumgilalugie: -40 to 80 °C (+0.5 °C accuracy)
3) YamnAuduivdlalugae: 0 - 100 RHY% (2 - 5% accuracy)
4) 9nsINTINGeER: 0.5Hz
5) ABULUNMBSIUU 4 91 ( 0.1" / 2.54mm spacing)
Pin 1 = VCC
Pin 2 = SDA (Serial data, bidirectional)
Pin 3 = N.C. (Not Connect)

Pin 4 = GND

JUM 2.31 uansdnunrvesingunsaingiag DHT22
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2.8 Pi-Blaster
Pi-Blaster Wurenasivaele Raspberry Pi ds PWM W1 node js tiadansluda GPIO
\Wevinli Raspberry Pi @snsaifiuvssanauisivesuaned Idmuaianuenives

s

dounnaulaiin

2.9 PWM

fa Msuagandyaalviianunieudadiuiidivun vuaud Carrier Aidaensly
N lesunAudrngldusdevilunsauaunmslalavensasdidnnselindrids wu 2993t
wasyd  wastnya Judu vennflddldannsaldusenauivans H - Bridge lomua
AULTITOUTBIWBIABS Y30 UARBINTIETIERn LED AldBnsne

ad wve w = & i) i o YR a0 v o« v o A

#tnidnfumstwesildseyguiambmass PWM Audhs fididind 2 Aefufe
ANUDvRIRAUNIE (Carrier Frequency) Uag sn1@UnLd (Duty Ratio) Feniswdsuntas &n

asdwntnd  Yladenswasusdaswsulndieded  vawes  vildidea LN
AT LTINS

sUTl 2.32 wansdnwaignsisl PWM



unil 3
N13529NLUULAZNISES1Y

3.1 na12un

Tudhumesunil Ifnanisdiuvesnisesnuuuuasnisadng Tastumeusieglddnsdaan
nquiluuniiz duduteyauszneunisahisiusud  Swneeneddavildoenuuuludiusieg
wuseandu dumdng ldun nsmauuasuamesuuy “Full H Bridge uaweas ” Tagvhnis
PONUUUIHIINT Nawes paulnsamed dusnesdielusunsy Altum Design ,AM1588NWUY
gunsalfunuuaslnssasjusudifiofum muiuduazandofananalunisadrdngly
sunsu Solidworks ,msideniangunsalsaqiielimnzaslumsaiojueud  msdnduny
swdsnsuszneutudiuieiteliiAslassaavasiusud | eenuuunshndedeansuarnisas
103/aTEMIQUN IR

3.2 n159anuuuae PCB (Printed Circuit Board)

lavin1seanuuu9asiuiuara 1918299 U LLELITAN Y58 Printed circuit board
IaglUsunsy Altium Design Lﬁﬂ%’ﬁm%’umauﬂsﬁﬁLLaVﬁ’ﬂﬂ%‘LﬂﬁN%ﬁamwmﬁwawuﬁ uag
mmmmm‘lﬁmuLwamimmuuamai Fadnwauzdivhniseenuuuany Printed circuit board
VDIULUAATI9 Thufignued

3Uﬁ 3.1 LAAIANWLUDIANYNIT
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3.3 N130anUUUlATIET

nseenuuulssaajusudinennediavinldviiniseonuuy 2 adelagldlusunsy
AutoCad Tunseenuuuidesiy Welinsummesianiisfesdudasdudiunusnequas 19
Tusunsu  Solidworks  Tumsesnuuulasiarafiennuaiiousievesiusud  ddlasaadneves
vugudvanqfvgyhnisesnuuuysenauluse uewmes S1umu 2 %u Woslgtn WA 18 Wy L&y
FUAUENaNe 30 dadiums vung Wukugudnans 8 fadwns mwmmmu 4y, %umumw
R Mruagiiilon ameqiiilen @ Wireless USB Adapter 1 Fu, uumned 1 du, ndy
gnuogiidonsiuau 4 3u, i Raspberry P Tuina B+ 1w 1 3u dlevhnisesnuuuusazday
B imsunnnveudastuduiidesuds  wiiiahiudunuiamedliiins
sonuuunUszneudideiudulaseaine  ieguuinudazduiaansnyszneudhiulalg
rewdnAulalunisinde

3.3.1 nseenuuulassadiadasdudaeTusunsy AutoCAD
msaammm%Lm‘lfumiﬁﬁ'lmiaaﬂLL‘UULawﬂs'Lua"Jwuaﬂmaa%’ﬂwaaﬁ%juauﬁ
wihiiu Tnevdnnisiiu fe mssenuuuusustannsaedouildlulunanmiud waxd
lassasrefiinesenisvh enfaurd saniadesomsniuay

JUN 3.2 uandlaseainavasiusud
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1 v oo a 3 o w | ¢ o o
Tunseenuuudensldvimafiuueinesasludsilasaisvesjueud deioze i
wannsalauemeiadlulavioli lnsdinsudludilaswadrwemiusudidndos Tnafiuau
o ¢ A o v Y ¢ w
nwesvusudiiveazlinedfunawmesiisaa

< 1 o A ¢
JUT 3.3 uandlpssaiaueudniuuones

Tunseanuwuusausilevinnisldifiosasly wazldvinniseenuuy Wireless USB
Adapter lngaanuuuniaalavasasa wazynseenuuuiingvedlasiaiiuTvesivueug
eayliinavewawmeddeiiniugueailesls uansdsgy 3.3

b Wireframe]

a o | cal & A
'51]‘” 3.4 LLﬁﬁ]»ﬂIﬂ‘Nﬁ‘i’N‘VjUﬂuﬂVILW:LIL'W’EN

u
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sanii Wireless USB Adapter sldluvjususiaagy 3.4 Tnefinsuiulss
Taswadrswaadviususiitelimunzauiy Wireless USB Adapter Inglianvosia Wireless USB
Adapter sanuMguBnBImIvueud wagvimssnidnmsldifesledian auduusivod
Uszaunisal

JUN 3.5 wandlaseaiaueusnvinnisuiluies waz Wireless USB Adapter

mseenuuunsilldtinisdsuntadasadsuesiniusudlasanuuslaseadng
adlngéheneines Mniinefulifunds sn3addsulpenisdeniivznwemesimils
ANUNSIUNVI u,avan'wmmam'141'3mwuwmﬁwa@mwuﬂum lnggnmsnaemesliangy
3.6 aﬂmmlmmmima Wireless USB Adapter hmwwmwawaamwwum
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3.3.2 nseenuuulasiadraiosdudaelusunsy SolidWorks
ﬂumaumalﬂwaﬁwﬂﬂmmsaaﬂLLUU%umumamu i mﬂavamuﬂumaaamu
frudne uarsuvn 1uou 2 Tu warwiunseulassaderasan 11w 1 3y widlesandun
fimnuewes 1400 ies Wuguuuuiimeiavinlifesdnoanuuulml ins1eldvhmsdadenn
Duglsuudidasuudn  wisazvhmsaalassenuguuuniidadety  deldansovins
senuuuglaesuazinldonuliaiald uazantuthindssneuddetunowhmsatansly

QU

L S (AN

. o
44 ﬂ.OJlJ
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| Assembty [Taved | Sawin | Ewmmaree | Ofice Prosucis |
BHIRIS
¥

+ ) AssemIchain S Detavh<Disp
o

JU# 3.10 wuuwwenjusudd el Az ud L UsEneuiuy

3.4 s1ensgunsaiildlunisadreviusud
nsdenliiangunsalingmenafinvh livihniseenuwuuideniangunsaiinumiuuas
wnzauiulassaderiaglilunisuseneujuoud ddduwsastudiuvesgunsaliuny nnae
faeildvhnseenuuusiedldanlusunsy  Solidworks  reufiednduladadensedntudan
gunsal ey unumdnesglifloy wazuiuozaian
mennztidaviisdedldvhnisiadogunsaiseniisndusedd  Wenisiiunuedne
\Waza

JUT 3.11 uamamsmliunsdndequnsed
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v
3.4.1 gunsafitldunarnnisinisdnde

figta
1) DC wawmas 12 1aas 400rpm §1u 2 YU

JUT 3.12 uansgunowmas

2) USB 2.0 WIFI Dongle for Raspberry Pi
- Chipset : Ralink RT5370
- Wireless Speed : 11n: Up to 150Mbps
- Frequency Range : 2.4-2.4835GHz

gﬂﬁ 3.13 uane3u Wireless
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3) lalnuwazdess
YUIRANLTT 1 AT 50 L URLUAST T1UIU 2 TU

UM 3.14 uansgulelnuazdosie

4) Waalgln
WU 18 A vaduIuguina1e 80 Nadwms war YWIAEURIY
AudnanegiénuuIm 8 Jadwns Suuviviun ¢ Su

JUN 3.15 uaneguiedleUn
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5) WunAess Ba SPA
- Cell Per Unit : 6
- Voltage Per Unit : 12
- vt - 0.9 Alandu
- YUIA : 178%35%61%67 Tadiuns
- Internal Resistance : Appox. 50 Nadloviu

JU# 3.16 uanagUuunness

6) Charger
Peln 12v 2.3ah

~w .‘ rpsm T

UM 3.17 weinagu Charger
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7) adugnUuevgilifley
- YuUng 8 Tadiung
- W1giUnded M.4

JUT 3.18 uansgundugnUuezgiifley

Y

8) anevaliley
AU 3 TaBLAT WaLIUIATeInLINI1e 3 17

JUT 3.19 uansguanevgiifley



9) wsiuergiifun
YUINAMUNRYT 1.5 Jadiuns

Ui‘h‘ 3.20 LLamiﬂuwuava“L DY

U

10) wan
YUIA 8 HAAUAS

=
UM 3.21 uenaguinan
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3.5 msuUsznautudau

Funeuusnfunisuszneutumuvesilassadrsiueud Filasearamdnaaiiy
ogfiflen Faimsmsdaseiniosinwiuman Tilfaualassasegunssmuiieonuuull uassh
Tnsesdhuvesuuudsrasunguitonun danlunjarlfusuerasandundn leorumsiauarine
Wildmuvueiidianisudn Taswrazdiuasdimadsznevuaziainiulnelitonuunn 3 fadwns

waE 4 Ladung

'
o~

JUT 3.22 uanansianzuaznsmsdngunIaigudIusngg

Junaugaaumsusenavuawasnfudsddeslttonuuin 3 Dadwns Sasndwnudig
wagan Whiunemesuazgnlu Midesting

JU% 3.23 uanansusenevuemeiiinfuiitwesueunds
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Junauiiany Anlalilannuend AduiusTuiesasmiuenIsigs ntudiledildluay
fuieatuazilomds andufagssuuiundouguuuuiiung 1y

JU# 3.24 uansnsemlglldvuanuiisioanis

Tunaund innshnRsuazideureanguesa Raspberry Pi, uaiwas Aaulnsaiass, DC to
DC stepdown converter, Battery, DHT22, nae4 uag Buffer

"LOOILLGR D

U7 3.25 vhmsAnaadensdemelniugunsaimunuesiusuddisin
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2/
LY

JUT 3.26 wansnsAnRagUNTaline|veiuEUs

U7 3.27 uandlassaevesjusuidisnivsenauaiaGeuion
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U7 3.28 dovunn 4 1 dwsuldsuueuntugduuuldde

UM 3.29 viugunluguuuuldde
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3.6 mMsligulusunsudayauasa Raspberry Pi Tuina B+
Yo oY Wo =l [ | s «:l v ¢ ° I
nrugdmilmihnadeudeyaludmvewenuas  Weliusudausaviauldn
wWvne Teeaziivunaumsilousneluil

3.6.1 Anwuaziinsinne Nodejs
Node.js Ao maideulusunsudae Javascript 7 server wufiunfudaauduils
client w399 ud Nodejs tuazsanluis environment seq MviTuiteliisdou JavaScript
w01l3Ha server e (webserver, runtime wazduq) platform atnmils lulassmstagldidu
Aulaslifuglian uenani Nodejs Sefutommuisatunismunuuandaldnunedn GPIO
UU Raspberry Pi fi7g
Pasa Node.js uu Raspberry Pi
1) anlluanunaing Node.js @Sy ARM
vnrilfaarnilsiis Raspberry Pi 3U ARML1 frfuunanaivanydmiu ARM aeildnniivan f
annsavilalnenisteusds
wget http://node-arm.herokuapp.com/node latest armhf.deb
Wyl terminal
2) fedauiining
Lﬁamﬂ’;u"lwamLaémﬂugizﬁLLﬁq doafinisias uavanusavildlaenisldmdaelud
sudo dpkg -i node_latest armhf.deb

1%
s

devihiadauds audl Node js uag NPM (Node Package Manager) ninfAtetuu Raspberry Pi

3.6.2 mannssluga
1) Socket.io o Library Mdeuiulng nmwn node.js (java script) ¥aulLuU

real-time warsRIuNITviUvaNeY agransaunuluiaien (Asynchronous) sy
socketio Aevihmsiugunasanan tierss3u event Winaudahluvnausie adaniierily
M55 server wag client \udesiitnw method Msflealdeusuasdl 2 fide
- socket.on (message, callback) ltdmusutaAIMAIN server (receive message from
server.)
— socket.emit (message, args) @ miudstanuluf server (send message to server.)

NSEAR
npm install socket.io
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ANShaIU socket.html

Server (app.js) Client {index.htmi)

var app = require{’http’).createServer{(handier) ¢seript sre="/socket, lo/socket ipt»
var io = require(’socket.io')Yapp); <seripts
var f5 = require('fs'); var zocket = o httpr/
socket.on "news ', function {data) {
app.listen{89); console, logidata);
socket.emit('my other event’, { my: 'dats® }

funetion handisr (req, res) { )

fs,readfile{__dirname + '/index.html', h

function (err, data) { </scripts

if {err) {
res. writeHead(580);
ia“F

return res.end{'Error loading index.html')

res, writelead(200);
ras.end(data);
ti

iv.on{‘cornection®, function (socket) {
socket.emit{"news', { hello: ‘world’ });
socket.on('my other event', function {data) {
console, log{data);
b

Y
R

JUN 3.30 fegradndaves socket.io

1) Node static
Node static Aa 115911 GET wag HEAD request @4lalUIAALNIINNUIEI LD
, = ' :
Tuﬂa static-file 8U9 L¥U node-paperboy and antinode

NSARGY
npm install static
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1514971 node-static
Synopsis

var static = require('node-static’);

var file = new static.Server("./public’);

require(’http').createServer(function (request, response) {
request.addListener('end, function () {

file.serve(request, response);
})-resume();
1) listen(8080);

SUT 3.31 Foeards node-static

2) Sleep
\udmddglunsudlugaunmses ms Sleep avngamsyiauves Java script
viove lumbsdugalyignaeenduly Tu while loop Bsagldmsheruues CPU 100 wesiaud

NSARFY

npm install Sleep

N5L9U Sleep

var sleep = require('sleep');

¢ sleep.sleep(n):sleep fornseconds

» sleep.usleep(n):sleep for n microseconds (1second is 1000000 microseconds)

'g'dﬁ' 3.32 nsldaueds Sleep
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3) Optimist
Ao library 984 node.js & w3un139i1 option parsing #illveuld option
parsing npm install Optimist

3.6.3 n13a31anazlde1u MIPG-Streamer Uu the Raspberry Pi

1) fAafeasnamssneds
idsroluiiazRngs 3 libraries A4y MIPG-Streamer
$ sudo apt-get install libjpeg8-dev imagemagick libval-dev

2) iy missing videodev.h
W8 header w84 videodev.h fipan1sgnunuifie videodev2.h el MIPG-
Streamer Wnfaldiinetiu Auarsdpsaiae
$ sudo In -s /usr/include/linux/videodev2.h /usr/include/linux/videodev.h

3) eiluan MIPG-Streamer
alvan MJPG-Streamer lagldl weet
$ weet http://sourceforge.net/code-snapshots/svn/m/mj/mjpg-streamer/code/mjpg-

streamer-code-182.zip

4) yhmsuanlwd MJPG-Streamer
$ unzip mjpg-streamer-code-182.zip

5) #3719 MJPG-Streamer
¥msiaga MIPG-Streamer Tagldfda make
$ cd mjpg-streamer-code-182/mjpg-streamer
$ make mjpg_streamer input_file.so output_http.so

6) AnRa MIPG-Streamer
idasoluiifunis copy Wdfsudululiiisyuy directories
$ sudo cp mjpg_streamer /usr/local/bin
$ sudo cp output_http.so input_file.so /usr/local/lib/

$ sudo cp -R www /usr/local/www



45

7) nssundes
aumdasioluil
$ mkdir /tmp/stream
$ raspistill -nopreview -w 640 -h 480 -q 5 -0 /tmp/stream/pic.jpg -tl 100 -t 9999999 -th
0:0:0 &

8) (3 MJPG-Streamer
mmxﬁﬂé’ﬂqaq”lwmzﬁwmw ﬁdﬁguﬁdﬁmﬁﬂﬂ%ﬁ@ﬂﬁﬁuﬁu MJPG-Streame
Tnesudumusdstelul
LD_LIBRARY_PATH=/usr/local/lib mjpg_streamer -i "input_file.so -f /tmp/stream -n pic.jpg"
-0 "output_http.so —p 8091 -w /usr/local/www"

9) @ stream
Hv d‘ 1 s L3 L3 1 v

moutlansaideudeiuiiuusiwes LaEANITANENOAEA  stream 2N
Y PN , | < s ¢ '
maanﬁw%@lu Raspberry Pi gunsald http://localhost:8091 ’mewaqwaam'mwja's LAUIN
v W - a ¢ 4 A Y = | vy
mmaﬁmsmg@’[uﬂaumLma'imiaqauiuﬂ’li’meLﬂsmmwmauﬁﬁuﬂa http://<IP-address>:
8091

3.6.4 (wuzuazAang Pi-Blaster luga
Pi-Blaster aeli@sWiaes  Nodejs dedryayros PWM Tufimnguves GPIO vy

Raspberry Pi &1 PWM fifeldluisunidygugauasin  mswdiuasdieldaunsaniuny
| 0 v ! a =
Ausweaudazlawes Wanursawasudunuulewiiin waznisiudsuulaininusa

N1SFANRY

sudo apt-get install autoconf

91NUUIINTS unzip W& Pi-blaster-master.zip wagyinnuadail
Jautogen.sh

Jconfigure && make

\SuAu Pi-blaster uag Trdudinsaldanulndlnednlud® Tunngnisiya

sudo make install

A5 UAUIFIUAIEAULDS AIUATES
sudo ./pi-blaster
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BNt

Pi-blaster avasslwdfie (FIFO) Ty /dev/pi-blaster wonwalatuuy Raspberry
P vouldansadouiuld  @wunemwdnawiz  Piblaster whifu  iFesnisiunas
wonwndiativesdldanusavianuduun®) Wleld Piblaster 11 GPIO ldsluy duaxgn
fsusAnduowin Tunisdsevessiia PN fldnuszdendoudmdalud /dev/piblaster Tu
JULUU <GPIOPinName>=<value> where <value> agsiaadumuneiavszning 0 uay 1

GPIO number Pin in P1 header

4 s
17 F1-11
18 P1-12
21 P1-13
22 P1-15
23 P1-16
24 P1-18
25 P1-22

d o J (3
g‘l.l‘iﬂ 3.33 uda@eivn GPIO m{fmwm@ummmw*ﬂ

feg19n15 a7 PWM ON
1) TuﬂWi"TJmafJNauyﬁaﬁﬁ GPIO 17
echo "17=0" > /dev/pi-blaster

2) Tunsilnegvauysnii GPIO 17
echo "17=1" > /dev/pi-blaster

3) lumssern GPIO 17 1 PWM 20uesioud
echo "17=0.2" > /dev/pi-blaster

fagen1slau PWM OFF (Udoswiilefaranunsadanldidu GPIO A3nea)
Tunisenidnnisyinaruaas GPIO 17 Tldands
echo "release 17" > /dev/pi-blaster

3.6.5 Lipujuaznasauguniningiad (Sensor) DHT22
Tudumeuwsnilfosnisvnaeugunsalingrad(senson) InsgdeInsfiazaing
TusunsuUssgnduuiugIuves Nodejs Jalflvuniiednsiofugunsningai(Sensor) DHT22
Fosnsvhiudusdnslflugalmunansitoduds deflildminednds rlulnawmaiuda 3
vhmuduneudolull
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1) N1FENAFDUAIET NaINANIIINanFE991n GitHub luilnawnes

sensors_test
sudo npm install node-dht-sensor
2) Winandneg udsaniifulvan Sainsldds
sudo node sensors_test.js
3) %Lﬁw’f’maqqquﬁuazm’m‘ﬁu‘lu terminal

Temperature: 21.00C, humidity: 35.00%

3.6.6 @319 nodeserver
= a v = a v « £ o o " a v v
i 4 ansuvanlulasnnesnldlunissudurenduisansududmsunissusule

2
=l

Vugusvina fead
) Node.js

) Socket.html

3) Jquery-2.0.3.min.js

4) Virtualjoystick.js

N =

3.6.7 ABNVINNUVIYINWIT
viueudvgldludioswenuad dwialuil
. o w d & v & g v o & o v v 4 o

1) Nodejs yhuihiduminivliiudld wenanfifimeviudoanuneanunis
muAuuazidaldnuweain GPIO uu Raspberry Pi (Wdudiniasiunain 8090)

2) mjpg-streamer  yihuthilianiusisguaianmignileegluminiuiiliusns
Tifugld agvaeligldanmnsageuiuiauifnagiuvusus (@nsunuwasn 8091)

3) pi-blaster ¥elM@MII0s  Nodejs ddygies PWM lUfiwn GPIO uu

L ot = v | o ° LY 1 v =1

Raspberry Pi &1 PWM fialdluisunidygragauazi wmneiuazdeliausaniuauanusy
raausaruanes anunsawdeuduuuulaundin uaznisidsuuwlatmuga

n'ﬁﬁﬂﬁg\amqnwmwmawjuauﬁ
vupudld GPIO 4 vrdwiumsdseanliueines uasnesansniul Raspberry v GPIO #l4d
il

uowmesv 14w 17,18

wawmeste 14vn 22,23

gUnsninT193(Sensor) DHT22 141 5 (data)

vaoaln LED 1421 6
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3.6.8 TumsumsiIuRuviusud

Guldaundes

1) mkdir /tmp/stream

2) raspistill --nopreview -w 640 -h 480 -q 5 -0 /tmp/stream/pic.jpg -tl 100
-£2999999-1h 0100

Guldundeadsnines

3) LD_LIBRARY_PATH=/usr/local/lib mjpg_streamer -i "input_file.so -f
/tmp/stream -n pic.jpg" -0 "output http.so -p 8091 -w /usr/local/www"

Suldfanu Pi-blaster

4) cd /home/pi/Desktop/pi-blaster

5) sudo ./pi-blaster

Suldrulnundinaes

cd /home/pi/Raspberry-Pi-Car/nodeserver

sudo node app.js

3.6.9 N15AMNUA Hostapd

Funounsndofinisivund Tnsnsadrslndselud

1) sudo nano /etc/hostapd/hostapd.conf

Faflends Fustoluil

interface=wlan0

ssid=RPIrobot

channel=1

wmm_enabled=1

wpa=1

wpa_passphrase=12345678910

wpa_key memt=WPA-PSK

wpa_pairwise=TKIP

rsn_pairwise=CCMP

auth algs=1

macaddr_acl=0

Tunousisll Fesnsldilundaliany wae i fezdanmsiunnsimuniduma
LazDHCP dethustonvrliaunsndeuretuaadeudte uwiarlildsu P Sesududesimun
\ietedordmiuniinlians mudasail

2) sudo nano /etc/network/interfaces
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uaziiudstn 3 funoudsioluil

iface wlan0 inet static

address 10.10.0.1

netmask 255.255.255.0

fupoustely Foaleldan DHCP wu Pi dmiuintetsilitelviguniallafidousie 1

143U IP address muddsanoluil

3) sudo apt-get install isc-dhcp-server

4) sudo nano /etc/dhcp/dhcpd.conf

waglvudlaidmdadsteluiisne

authoritative; #be careful with this setting

ddns-update-style none;

default-lease-time 600;

max-lease-time 7200;

log-facility local7,

#for the wireless network on wlan0

subnet 10.10.0.0 netmask 255.255.255.0 {

range 10.10.0.25 10.10.0.50;

option domain-name-servers 8.8.8.8, 8.8.4.4;

option routers 10.10.0.1;

interface wlan0;

soluTasuiulmilun1svaasy HostAPD waz DHCP Taususisrndasieluil

5) sudo reboot

M&191n Raspberry Pi nduin Gudu hostapd Tufiunds ﬁi@lﬂﬁ"iwumﬂ?ml,%wnasr
DHCP Tnesunudseluil

6) sudo hostapd -B /etc/hostapd/hostapd.conf

7) sudo /etc/init.d/isc-dhcp-server restart

Wovihnsdeuseuuuliangliud tdesdeuselfanilaunisyn filedsiolui

8) sudo nano /etc/default/hostapd

seluvhnisswem Tnesdaellil

DAEMON_CONF="/etc/hostapd/hostapd.conf"
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uni 4

N13VNN& DN

4.1 n&anun

NsMAABIAIUANYUEUS @Al diusruumadeudenuuldanety esusenould
78 NTNAABINITIAY ,m‘sta%q%’nm ,mnﬁvmm'] ,msLﬂ%'auﬁ'luﬁmwmmé’awiwqﬁumﬂsmﬁ'u ,
nsvnaenTeiuguugll warauty Tasazuandudnuaizussiassuanimuandentuy ,ms
uamanmnsiadeulmlugiuuudnuae siuil Sersnegfildazesnanluguuuuiuansuy aunin
Al

4.2 {?‘l.iﬂ'ﬂﬂﬂ']'iﬂﬂﬁi)ﬂ
4.2.1 Jalsunsuuaztloudd

fumeuusnyinisadalndlaglédds  sudo nano /home/pi/Raspberry-pi-
car/start1.sh uazldrdasioluil titevinisa$rdlug startl sh daduddnisidudunsinuses
ndos Inefifdansldaululng startlsh &ai
1) mkdir /tmp/stream
2) raspistill --nopreview -w 640 -h 480 -q 5 -0 /tmp/stream/pic.jpg -tl 100 -t 9999999 -th
0:0:0 &

Tumsuasinsalndlaglidds sudo nano /home/pi/Raspberry-pi-
car/start/2.shuasldrdetaluil vnsatalndfaeadulng starzsh Faududdsnisidunisly
NnudNnesvediale Tnedmdnsldaululng start2.sh ail
3) LD_LIBRARY_PATH=/usr/local/lib mjpg streamer -i "input file.so f /tmp/stream -n
pic.jpg" -0 "output_http.so -p 8091 -w /usr/local/www"

‘ﬂzumauamﬁﬁﬂ’liﬁ%’ﬂﬂwﬂmﬂﬁl‘ﬁﬁ’lgﬁ sudo nano /home/pi/Raspberry-pi-
car/start/3.shuagldfdsdeluil nsadalndfiaudulng startash Fadurmdasudunisly
91U PI-BLASTER uagmaidunisldaueniiesuas node Tneffdmnisldanilulng starts.sh ofail
4) cd /home/pi/Desktop/pi-blaster
5) sudo ./pi-blaster
6) cd /home/pi/Raspberry-Pi-Car/nodeserver
7) sudo node app.js

NNUUTURBUADN1YIINTUBUAIEY sudo chmod +x /home/pi/Raspberry-pi-
car/startl.sh  yhnistouddunelwaiuisosusmludilans  yhwuuidisardeves  startl.sh,
start2.sh wag start3.sh
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NniuTuReuinu1vhn1sUeudds sudo /home/pi/Raspberry-pi-car/startl.sh
WWoa1u1505u startl.sh, start2.sh wag start3.sh wonAuazwii Aouutula

TURDUTN nsdandsnavediuea wazUouds sudo
/home/pi/Raspberry-Pi-Car/start1.sh uasulusinsumaly

10.10.0.1 - Remote Desktop Connection - o iEN

8 L » L ’," ‘3 W acte = AsoaTyT B ganptamyp - s

" h
Qs

JUT 4.1 uanamsiSuauiuiamdsieltey startl

bbbl

app s

5UN 4.2 uansanwaznisiudioleumdaves startl



JURBUTNN INISIUanTmIualuaa wazdaumds sudo
/home/pi/Raspberry-Pi-Car/start2.sh udsulusunsusaly

10,1081 - Remote Desktop Connection

o - MO W [ TPe— [ —

bl

UM 4.4 uansdnvasmsiudlodeumdaves start2

53
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Jumauilidn vn1santhdnanedivea wavtloumds sudo
/home/pi/Raspberry-Pi-Car/start3.sh udsulusunsunaly

L 10.10.0.1 - Remate Desktop Connection - o lEN
8 o = (Y M [ R, B Cassten - sa n°

Ede E vat are
E I \“
3
appys !

JUN 4.6 uansinuniznsSudlietouddwes start3
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Mntiu Waduasuynadiuay tumouren N santivusiges wasfusidu

http://10.10.0.1.8090 Iniunthasulnsavueusas 19U ngiuan

« [« B 1 101001 a =

JUN 4.7 uansdnunizntiaensulnsayueud

4.2.2 aqlamauludnamiin

€ C #H 10.10.01 a =




: 10.10.0.1 - Remote Desktop Connection - o IEN
'Menu \‘b} — | ” @ -Ip\@raspbern«pn, ~] -[pl@raspterrym ~] -pL@rasA
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TUsunsuauvad Test Sensor

// Make measurements from sensors
var dht_sensor = {
initialize: function () {
return sensorlib.initialize(22, 4);
2
read: function () {

var readout = sensorLib.read();

console.log(Temperature: ' + readout.temperature.toFixed(2) + 'C, ' + 'humidity: ' +
readout.humidity.toFixed(2) + '%";
setTimeout(function () {
dht_sensor.read();
}, 2000);

¢
if (dht_sensor.initialize()) {
dht sensor.read();
} else {
console.warn('Failed to initialize sensor');

b;



Tusunsuguvas App.js

//declare required modules
var app = require(‘http').createServer(handler)
, io = require('socket.io').listen(app)
, fs = require('fs')
, static = require('node-static)
, sys = require('sys')
, sleep = require('sleep’)
, blaster = require('pi-blaster.js')
, shellexecute = require('child process').exec
, argv = require('optimist’).argv
, sensorlLib = require('node-dnt-sensor’)
app.listen(8090);

var file = new(static.Server)();

function handler(request, response) {
console.log("got request for: "+request.url);
iflrequest.url == "/"){

request.url = "/socket.html";

}
console.log('serving file'request.url)
file.serve(request, response);

I

console.log('server listening on port 8090 visit http://ipaddress:8090/socket.html);
var child = shellexecute('echo "server. listening. on. port. 80. 90" | festival --tts/,

function(error, stdin, stdout){});

function setgpio(pin, value){ //value should be between 0 and 1

blaster.setPwm(pin, value);

var rightwheel = [1, 2];



var leftwheel = [4, 5]; //22, 27

var flash = 6

var leftwheelpowergraph = [[0, 100], [90, 100], [120, 0], [180, -100], [270, -100], [300, 0],
[360, 100]];
var rightwheelpowergraph = [[0, 100], [60, 0], [90, -100], [180, -100], [240, 0], [270, 100],
[360, 100]];

//power should be a number between -1 and 1
function setwheelpower(wheel, power){
if(power>0)
setgpio(wheel[0], power);
setgpio(wheel[1], 0);
}
else{
setgpio(wheel[1], Math.abs(power));
setgpio(wheel[0], 0);
}
}

function setFlash(value)
iftvalue)f
setgpio(flash, 1);
telse{
setgpio(flash, 0);
}
}

//converts radians to degrees
function toDegrees (angle) {

return angle * (180 / Math.PI);
}



//calculates the angle the joystick is pointed at
function calculateangle(x, y){

return (360+toDegrees(Math.atan2(x, y)))%360;
}

//calculates the y value at point x on the line between the pair of points
function calculatelocation(xlocation, pairofpoints){

pl = pairofpoints[0];

p2 = pairofpoints[1];

gradient = (p2[1]-p1[1])/(p2[0]-p1[0D);

return p1[1] + (xlocation-p1[0])*eradient;
}

//\ooks up the value of y at the point x for the graph described by "pointlist"

function lookupvalue(x, pointlist)}{
for(i=0; i < pointlist.length; i++){
if (x<pointlist[il[0IX
return calculatelocation(x,[pointlist[i-1], pointlist{i]]);
}
}
1

function getdirectiontext(x, y){
if(Math.sgrt(Math.pow(x, 2)+Math.pow(y, 2)) < 20){
return "CENTRE";

}
if(x==0)}
x=0.00001 //to avoid dividing by zero error
}

var sidesratio=y/x;
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if(Math.abs(sidesratio) < 0.75){ //if the gradient of the line is <0.75, we must be pointing

in either the left or right direction
if(x>04



return "RIGHT";
Jelsef

return "LEFT";
}

Yelse{//if the sides ratio is over a certain amount then we must be either going forwrd
or backward
if(y>0){
return "BACKWARD";
lelse{
return "FORWARD";
}
}

//calculates a number between 0 and 1, dependent on how actuated the joystick is,
compared to its maximum value.
var joystickradius = 70.0;
function calculatepowercoefficient(direction){
var x = direction[0];
var y = direction[1];
var hypot = Math.sgrt(x*x + y*y);

return hypot / joystickradius;

//goes in the direction specified by a list of form [x component, y component]
function goindirection(direction){

if(direction[0] > joystickradius){direction[0] = joystickradius;}

if(direction[1] > joystickradius){direction[1] = joystickradius;}

if(direction[0] < -joystickradius){direction[0] = -joystickradius;}

if(direction[1] < -joystickradius}{direction[1] = -joystickradius;}

var joystickangle = calculateangle(direction[0], direction[1]);
var leftwheelpower = lookupvalue(joystickansle, leftwheelpowergraph);
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var rightwheelpower = lookupvalue(joystickangle, rightwheelpowergraph);
var power = calculatepowercoefficient(direction);
if(direction[0]==0 && direction[1]==0){
leftwheelpower = rightwheelpower = 0,
}

setwheelpower(leftwheel, (leftwheelpower/100) * power);
setwheelpower(rightwheel, (rightwheelpower/100) * power);

console.log("direction is: " + direction.toString() +
" (" + getdirectiontext(direction) + ")"+
" lwheel: " + leftwheelpower.toString()+

" rwheel: " + rightwheelpower.toString());

var d = new Date();

var lastcommandtime = d.getTime();

setinterval(function(){
if (d.getTime() - lastcommandtime > 1000}
//SWITCH OFF THE uaLnass
console.log("Have not recieved command in over a second, so stopping bot.");
}
}, 500); //every second check if we haven't had a new command in a while. if we
haven't, stop the robot. NOTE: | HAVE A FEELING THIS PIECE OF CODE DOESN'T WORK.

//fire up a web socket server
io.sockets.on(‘connection’, function (socket) {
socket.on('fromclient’, function (data) {
console.log("Got message of type: "+data.commandtype);
if(data.commandtype=="move")}{
lastcommandtime = d.getTime();
var x = data.joystickX;
var y = -data.joystickY; //inverting the y value



goindirection([x, y]);

else if(data.commandtype=="flashlight"){
setFlash(data.value);

io.sockets.on('connection',function(socket){
console.log('connect complete’);
// Make measurements from sensors
var dht_sensor = {

initialize: function () {

return sensorlLib.initialize(22, 4);
L
read: function () {

var readout = sensorLib.read();

socket.emit('temp’,{'temp"readout.temperature.toFixed(2)});
socket.emit('humid',{'humid":readout.humidity.toFixed(2)});

console.log('Temperature: ' + readout.temperature.toFixed(2) + 'C, ' +
'humidity: ' + readout.humidity.toFixed(2) + '%";
setTimeout(function () {
dht_sensor.read();
}, 2000);

k

if (dht_sensor.initialize()) {
dht_sensor.read();

}else {
console.warn('Failed to initialize sensor');
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b;

process.on('SIGINT', function() {
gpio.destroy();
console.log("\nGracefully shutting down from SIGINT (Ctrl-C)");
return process.exit();

D;
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Tdsunsuludiuuag Socket.html

<html>

<head>

<script src="/jquery-2.0.3.min.js" language="javascript"></script>
<script src="/socket.io/socket.io.js" language="javascript"></script>
<script src="/virtualjoystick.js" language="javascript"></script>
<meta name="viewport" content="user-scalable=no" />

<meta name="mobile-web-app-capable" content="yes">

<meta name="apple-mobile-web-app-capable" content="yes">
<style type="text/css">

html, body{
overflow: hidden;

}

.maindiv{
position:relative;
max-height:100%;
min-height:100%;

}

.mainimg{
position:relative;
width:100%;
max-height:100%;
min-height:100%;

pointer-events: none;

Htext1{
position:absolute;
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bottom:0;

risht:0;

text-size:20px;

margin:6px;

pointer-events: none;
-webkit-touch-callout: none;
-webkit-user-select: none;
-khtml-user-select: none;
-moz-user-select: none;
-ms-user-select: none;

user-select: none;

#flashlightbutton{
opacity: 0.5;
}

.buttonsdiv{
position:absolute;
top:10px;
left:10px;

}

.maincanvas{
width:1009%;
height:100%;
position:absolute;
top:10px;
left:10px;

</style>

<script>
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var socket;
var flashlight = false;

function switchFlash(){
flashlight = Iflashlight;
socket.emit('fromclient’, {commandtype:"flashlight”, value:flashlight});

//the function to set the img's src to the correct location

function setimgsrc(){
document.getElementByld("mainimg").src = "http://10.10.0.1:8091/?action=stream”;

//the code that runs once the page is finished loading
S(function(){

setimegsrc();

//creating a socket to send data back to the node.js server
socket = io.connect('http://10.10.0.1:8090");

socket.on('temp', function(data){$(‘#texttemp').text( Temperature(C): '+data.temp);});
socket.on('humid', function(data){$('#texthumid').text('Humidity(%): '+data.humid);});

B

</script>
</head>
<body>

<div class="mainDiv" id="mainDiv">

<script>



//creating a joystick
var joystick = new VirtualJoystick({
container : document.getElementByld('container’),
mouseSupport  : true,
limitStickTravel : true,
stickRadius : 70,

b;

/*--—-code for logging touch events

joystick.addEventListener(‘touchStart', function(}
console.log('down’)

1;

joystick.addEventListener(‘touchEnd', function(){
console.log('up’)

b;

4

//updating the bottom text that tells us what position the joystick is in.

setinterval(function(){
var outputkl = document.getElementByld('text1’);
if(joystick.deltax() I= 0 || joystick.deltaY() |= 0)
outputELinnerHTML = '<b>Joystick:</b> '
+ ' dx:"+joystick.deltaX()
+ ' dy:'+joystick.deltaY();
Jelse{
outputELinnerHTML ="/,
}
}, 1/30 * 1000);

var uppressed = downpressed = leftpressed = rightpressed = keyunpressed = false;

function keydownfunction(e){
switch(e.keyCode){
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case 37:
leftpressed=true;
break;

case 38:
uppressed=true;
break;

case 39:
rightpressed=true;
break;

case 40:
downpressed=true;
break;

}

keyunpressed=false;

function keyupfunction(e){
switch(e.keyCode){
case 37:
leftpressed=false;
break;
case 38:
uppressed=false;
break;
case 39:
rightpressed=false;
break;
case 40:
downpressed=false;
break;
}
keyunpressed=true;

window.addEventListener("keydown", keydownfunction, false);
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window.addEventListener("keyup", keyupfunction, false);

var joystickX = 0;
var joystickY = 0;

setinterval(function(}
//if a key is currently pressed, send a command for it instead of for the joystick.
if(keyunpressed){
keyunpressed=false;
socket.emit('fromclient’, {commandtype:"move", joystickX:0, joystickY:0});
}
ifluppressed || downpressed || leftpressed || rightpressed)
if(rightpressed){
socket.emit('fromclient’, {commandtype:"move", joystickX:100, joystickY:0});
}
else if(leftpressed){
socket.emit('fromclient’, {commandtype:"move", joystickX:-100, joystickY:0});
}
else ifluppressed){
socket.emit(fromclient', {commandtype:"move", joystickX:0, joystickY:-100});
}
else if(downpressed)
socket.emit('fromclient’, {commandtype:"move", joystickX:0, joystickY:100});

3
else if(joystick.deltaX()l=joystickX || joystick.deltaY()!=joystickYX

joystickX = joystick.deltaX();

joystickY = joystick.deltaY();

socket.emit('fromclient’, {commandtype:"move", joystickX:Math.round(joystickX),

joystickY:Math.round(joystickY)} );
}

}, 50);



</script>
<img src="http://1.2.3.4:8091/?action=stream" class="mainimg" id="mainimg">
<p value="?" id="text1" class="text1">?</p>

</div>

<div class="buttonsdiv">

<input type="button" value="Toggle Flashlight" id="flashlightbutton"

onclick="switchFlash()">

<div id="texttemp">

</div>

<div id="texthumid">

</div>

</body>
</head>
</html>
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lUsunsuludiuves virtualjoystick.js

var VirtualJoystick = function(opts)

{
opts = opts |
this._container = opts.container || document.body;
this._strokeStyle = opts.strokeStyle || 'cyan’;
this. _stickEl = opts.stickElement || this. buildJoystickStick();
this._baseEl = opts.baseElement || this._buildJoystickBase();
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this._mouseSupport = opts.mouseSupport |== undefined ? opts.mouseSupport

: false;

this._stationaryBase opts.stationaryBase || false;
this._baseX this._stickX = opts.baseX || 0
this._baseY = this._stickY = opts.baseY || O
this._limitStickTravel = opts.limitStickTravel || false

this._stickRadius = opts.stickRadius == undefined ? opts.stickRadius : 100

this._useCssTransform = opts.useCssTransform !== undefined ?

opts.useCssTransform : false
this._container.style.position = "relative"

this._container.appendChild(this._baseEl)

this._baseEl.style.position = "absolute"
this. _baseEl.style.display = "none"
this._container.appendChild(this. stickEL)
this._stickEl.style.position = "absolute"
this._stickEL.style.display = "none"

this. pressed = false;
this._touchldx = null;

if(this._stationaryBase === true){

i,

this._baseEl.style.display ="

this._baseElstyle.left = (this._baseX - this._baseEl.width /2)+"px';

this._baseEl.style.top = (this._baseY - this. baseEl.height/2)+"px";
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this._transform= this._useCssTransform ? this._getTransformProperty() : false;
this._has3d = this._check3D();

var __bind = function(fn, me){ return function()}{ return fn.apply(me,

arguments); }; §;

this. SonTouchStart = _ bind(this._onTouchStart | this);
this._SonTouchEnd = bind(this. onTouchEnd , this);
this._ SonTouchMove = _ bind(this. onTouchMove , this);

this._container.addEventListener( touchstart, this._$onTouchStart , false );
this._container.addEventListener( 'touchend', this. SonTouchEnd , false );

this._container.addEventListener( ‘touchmove' , this._SonTouchMove, false

if( this._mouseSupport X
this._SonMouseDown = _ bind(this._onMouseDown, this);
__bind(this._onMouseUp , this);

this._SonMouseMove =  bind(this. onMouseMove , this);

this._SonMouseUp

this._container.addEventListener( 'mousedown’ ;
this._SonMouseDown , false );
this._container.addEventListener( 'mouseup' , this. SonMouseUp , false

);
this._container.addEventListener( 'mousemove’ , this._$onMouseMove
, false );
}
}
VirtualJoystick.prototype.destroy = function()
{

this._container.removeChild(this. baseEl);

this._container.removeChild(this. stickEl);

this._container.removeEventListener( 'touchstart' , this. SonTouchStart , false
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this._container.removeEventListener( ‘touchend' , this._SonTouchEnd

, false );
this._container.removeEventListener( 'touchmove' | this. SonTouchMove, false

if( this. _mouseSupport X
this._container.removeEventListener( 'mouseup’ 3
this. SonMouseUp , false );
this._container.removeEventListener( 'mousedown’ |
this._SonMouseDown |, false );
this._container.removeEventListener( 'mousemove’ , this. SonMouseMove
, false );

}

/**

* @returns {Boolean} true if touchscreen is currently available, false otherwise
R

Virtualoystick.touchScreenAvailable = function()

{
return 'createTouch' in document ? true : false;
}
/**
* microevents.js - https://github.com/jeromeetienne/microevent.js
/g
;(function(destObj){
destObj.addEventListener = function(event, fct){
if(this._events === undefined) this. events = {};
this._events[event] = this. eventsfevent] || [J;

this._events[event].push(fct);

return fct;

%

destObj.removeEventListener = function(event, fct){
if(this._events === undefined) this._ events = {};

ifl event in this._events === false ) return;



this._events[event].splice(this._events[event].indexOf(fct), 1);

L

destObj.dispatchEvent = function(event /*, args... */}
if(this._events === undefined) this._events = {};
if( this._events[event] === undefined ) return;

var tmpArray = this._events[event].slice();
for(var i = 0; i < tmpArray.length; i++){
var result = tmpArray[il.apply(this,
Array.prototype.slice.call@arguments, 1))
if( result == undefined ) return result;
}
return undefined
5
PVirtualoystick.prototype);

T LTI T D717 D71 T DT 111D T 1171110117111/

i //
s

Virtualloystick.prototype.deltaX = function(){ return this._stickX - this. baseX;}
VirtualJoystick.prototype.delta¥Y = function(){ return this._stickY - this. baseY; }

Virtualoystick.prototype.up = function(){
if( this. pressed === false ) return false;
var deltaX = this.deltaX();
var deltaY = this.deltaY();
if( delta¥Y >=0) return false;
ift Math.abs(deltaX) > 2*¥Math.abs(deltaY) ) return false;

return true;

|

Virtualoystick.prototype.down = function(){
if this._pressed === false ) return false;
var deltaX = this.deltaX();
var deltaY = this.deltaY();

if( delta¥Y <=0) return false;
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ifl Math.abs(deltaX) > 2*Math.abs(deltaY) ) return false;

return true;

}
Virtualoystick.prototype.right = function()}{
if( this._pressed === false ) return false;
var deltaX = this.deltaX();
var deltaY = this.deltaY();
ifl deltaX <=10) return false;

if( Math.abs(deltaY) > 2*Math.abs(deltaX) ) return false;

return true;

}
Virtualoystick.prototype.left = function(}
if( this._pressed === false ) return false;
var deltaX = this.deltaX();
var deltaY = this.deltaY();
ifl deltaX >=0) return false;

ifl Math.abs(deltaY) > 2*¥Math.abs(deltaX) ) return false;

return true;

ITTTTTIIT T T T E 11T 1111110111717 17117777171 7777
/! //
s

Virtualloystick.prototype. onUp = function()

{
this. pressed = false;

this._stickEl.style.display = "none";

if(this._stationaryBase == false){
this._baseEl.style.display = "none’;

this._baseX = this. baseY = 0;
this._stickX = this._stickY =0;
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VirtualJoystick.prototype. onDown = function(x, y)
{
this._pressed = true;
if(this._stationaryBase == false){
this. baseX = x;
this. baseY =y;
this._baseEl.style.display ="
this._movel(this._baseELlstyle, (this._baseX - this._baseElL.width /2),
(this._baseY - this. baseElheight/2));
}

this. stickX =X
this._stickY =y,

if(this._limitStickTravel === true){
var deltaX = this.deltaX();
var deltaY = this.deltaY();
var stickDistance = Math.sgrt( (deltaX * deltaX) + (deltaY * deltaY) );
if(stickDistance > this._stickRadius){
var stickNormalizedX = deltaX / stickDistance;

var stickNormalizedY = deltaY / stickDistance;

this._stickX = stickNormalizedX * this._stickRadius + this._baseX;
this._stickY = stickNormalizedY * this._stickRadius + this. baseY;

this._stickEl.style.display s Wl

this._movel(this._stickELstyle, (this._stickX - this. stickELwidth /2), (this. stickY -
this._stickELheight/2));

}

VirtualJoystick.prototype. onMove = function(x, y)
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{
if( this._pressed === true )X
this. stickX = x;
this._stickY =vy;
if(this._limitStickTravel === true)}{
var deltaX = this.deltaX();
var deltaY = this.deltaY();
var stickDistance = Math.sqgrt( (deltaX * deltaX) + (deltaY * deltaY)
5
if(stickDistance > this._stickRadius)
var stickNormalizedX = deltaX / stickDistance;
var stickNormalizedY = deltaY / stickDistance;
this._stickX = stickNormalizedX * this._stickRadius +
this._baseX;
this._stickY = stickNormalizedY * this. stickRadius +
this._baseY;

this._move(this._stickELstyle, (this._stickX - this._stickEL.width /2), (this._stickY -
this._stickEl.height/2));
}

i
/ bind touch events (and mouse events for debug) //
i

VirtualJoystick.prototype._onMouseUp = function(event)
{
return this._onUp();



Virtualloystick.prototype. onMouseDown = function(event)
{

event.preventDefault();

var x = event.clientX;

vary = event.clientY;

return this._onDown(x, y);

1
VirtualJoystick.prototype. onMouseMove = function(event)
{
var x = event.clientX;
vary = event.clientY;
return this._onMove(x, y);
}

VL L T N L L L L ol
// comment
L L L L i

VirtualJoystick.prototype. onTouchStart = function(event)
{
// if there is already a touch inprogress do nothing

if( this._touchldx == null )  return;

// notify event for validation
var isValid = this.dispatchEvent('touchStartValidation', event);
if( isValid === false ) return;

// dispatch touchStart
this.dispatchEvent(‘touchStart', event);

event.preventDefault();
// get the first who changed
var touch = event.changedTouches[0];
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// set the touchldx of this joystick
this._touchldx = touch.identifier;

// forward the action
var x = touch.pageX;
vary = touch.pageY;

return this._onDown(x, y)

VirtualJoystick.prototype. onTouchEnd = function(event)

{
// if there is no touch in progress, do nothing

if{ this._touchldx === null ) return;

// dispatch touchEnd
this.dispatchEvent('touchEnd', event);

// try to find our touch event

var touchlList = event.changedTouches;

for(var i = 0; i < touchList.length && touchList[il.identifier |== this._touchldx; i++);
// if touch event isnt found,

if( i === touchList.length) return;

// reset touchldx - mark it as no-touch-in-progress
this._touchldx = null;

// no preventDefault to get click event on ios

event.preventDefault();

return this._onUp()

Virtualoystick.prototype._onTouchMove = function(event)
{
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// if there is no touch in progress, do nothing

if( this._touchldx === null ) return;

// try to find our touch event

var touchlList = event.changedTouches;

for(var i = 0; i < touchList.length && touchListfil.identifier == this. touchldx; i++ );
// if touch event with the proper identifier isnt found, do nothing

if( i === touchList.length) return;

var touch = touchList[il;

event.preventDefault();

var x = touch.pageX;
vary = touch.pageY;

return this._onMove(x, y)

VL L L L L i
// build default stickEl and baseEl //
VL L L L L L s

%
* build the canvas for joystick base
L
VirtualJoystick.prototype. buildJoystickBase = function()
{
var canvas = document.createElement( 'canvas' );
canvas.width = 126;
canvas.height = 126;

var ctx = canvas.getContext('2d);
ctx.beginPath();

ctx.strokeStyle = this._strokeStyle;
ctx.lineWidth = 6;
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ctx.arc( canvas.width/2, canvas.width/2, 40, 0, Math.PI*2, true);

ctx.stroke();

ctx.beginPath();

ctx.strokeStyle = this._strokeStyle;

ctx.lineWidth = 2;

ctx.arc( canvas.width/2, canvas.width/2, 60, 0, Math.PI*2, true);

ctx.stroke();

return canvas;

}
e
* build the canvas for joystick stick
*/
VirtualJoystick.prototype. buildJoystickStick = function()
{
var canvas = document.createElement( 'canvas' );
canvas.width = 86;
canvas.height = 86;
var ctx = canvas.getContext('2d);
ctx.beginPath();
ctx.strokeStyle = this. strokeStyle;
ctx.lineWidth = 6;
ctx.arc( canvas.width/2, canvas.width/2, 40, 0, Math.PI*2, true);
ctx.stroke();
return canvas;
}

[ITTITTITITTET T T LTI T T L1101 1111171117011 7747 77/
/! move using translate3d method with fallback to translate > 'top' and 'left

1

// modified from https://github.com/component/translate and dependents
LTI T T LT L1111 L DT 1001771077101 71 11107 171111777177



Virtualoystick.prototype._move = function(style, x, y)
{
if (this._transform) {
if (this._has3d) {
style[this._transform] = 'translate3d(’' + x + 'px,' + y + 'px, 0)';
}else {
style[this. transform] = ‘translate(' + x + 'px,' + y + 'px)}
}
}else {
style.left = x + 'px;;
styletop =y + 'px|

VirtualJoystick.prototype. getTransformProperty = function()
{
var styles = [
‘webkitTransform’,
'MozTransform',
‘msTransform’,
'OTransform’,

transform'

var el = document.createElement('p’);

var style;

for (var i = 0; i < styles.length; i++) {
style = stylesli];
if (null 1= el.style[style]) {

return style;



VirtualJoystick.prototype. check3D = function()

{

var prop = this._getTransformProperty();
// |E8<= doesn't have ‘getComputedStyle’
if (lprop || 'window.getComputedStyle) return module.exports = false;

var map = {
webkitTransform: -webkit-transform’,
OTransform: -o-transform’,
msTransform: -ms-transform’,
MozTransform: -moz-transform’,

transform: 'transform'’

// from: https://gist.github.com/lorenzopolidori/3794226

var el = document.createElement('div');

el.style[prop] = 'translate3d(1px,1px,1px);
document.body.insertBefore(el, null);

var val = getComputedStyle(el).getPropertyValue(map[prop));
document.body.removeChild(el);

var exports = null = val && val.length && 'none’ = val;

return exports;
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