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ABSTRACT

Haupcar Company Limited is the first car sharing service provider in Thailand. Providing a
platform for temporary vehicle rental. Recently, there are needs to develop a device that can
control, read status data, communicate send vehicle status data and receive command. The
project developed for Honda PCX Electric, motorcycle that used electrical power. Users can find
vehicle parking spots, lock, unlock, view battery status and check the malfunction of the vehicle.
The system can be accessed through mobile application that operated with microcontroller. And
use CAN - BUS protocol to read vehicle status data that analyze data for use. In addition,

CAN - BUS protocol. It’s can be developed for used with the car's system as well.
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1. Mild Hybrid-
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DC/DC CONVERTER
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2. Full Hybrid
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sosusmdusyuu Full Hybrid TulaqUu Allvis Toyota Camry, Honda Accord 18usiu

Hybrid technology explained

P

2 23 Oeucng b ) ecmaz

- ‘.; i
Y BRIL

.

o Starting-off e Regular driving 9 Full acceleration 0 Deceleration/braking

propels the vehicle does most of the work; Both the engine and The engine takes a break;
alone, and the engine gets a free ride. the engine simply helps out. giveit their all. helps the hybrid battery recharge.

Electric motor-only Optimal use of the engine Maximum use of power from both The large electric motor and battery allow
starting-off. and electric motor the engine and electric motor large amount of energy to be recovered and stored.
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3. Plug - in Hybrid (PHEV)
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Benz C350e Plug-in Hybrid 1Judiu

|/
Household Gas
Electricity Station

Fuel Tank
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4. Series Hybrid
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SOUUANLY5¥UU Series Hybrid 1 9¥dN3 Nissan Note E-Power, BMW i3 Judu

Generator

Controller
Electric motor

Energy storage
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5. Electric Vehicle (EV)
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y15a byl frdnsoeuslinill BV 1y uenain Tesla uda N4l Nissan Leaf, Chevrolet Bolt, Renault

Zoe Wudu

U 2.6 gruwuznasulunnsEuy Electric Vehicle



6. Fuel Cell

Fuel Cell Apenummurildndanulalasiou  Wnssdimednemanslunisidsy
lelasiauiieinduasnusssumanazern  uwladsnaedundanuliil  udludundeu
wenosluialroumvuzaunsadurdeuladnd unsresenmnaneumvuglniindiewdle
Fosrimsosnsiiundsu Tegldnatlunsdulindulanely 5 wiil Adedunisiiufing CNG
Tusneus uinsasudsluldsedu 300 Alawnstuly wighowmalulad Fuel Cell §3lihadiesunn
woeldnildily nukinsamuluandifslslasiauidige iliudegiueeiinsldsaoud

warlalasiau eglinudios Wwulugy, Sguadvesitle ansgeuiini uagluglsuuassing diu

s08Us Fuel Cell Iu{jwﬁuﬁﬁagﬂﬂﬁ'ju 917 Toyota Mirai, Honda Clarity \Jusu

Hydrogen Storage Tank

Stores hydrogen gas
compressed at extremely
high pressure to increase
driving range

Power Control Unit

Governs the flow of
electricity

High-Output Battery

; Stores energy generated

Electric Motor Fuel Cell Stack from regenerative braking

and provides supplemental
Propels the vehicle much mere Converts hydrogen gas power to the electric motor
quietly, smoothly, and and oxygen into
efficiently than an internal electricity to power the
combustion engine and electric motor
requires less maintenance Vehicle image courlesy of

American Honda Motor Co., Inc.

5U 2.7 gruwmnuznasnuluiiszuy Fuel Cell



2.1.3 wiheaauaudiannsalinddmiusuninug (Electric control unit : ECU)
whenuaudiannsednddmsugunivug (Electric control unit : ECU) w50
ndes ECU ugunsafBidnnseiind fifugnusnannaeuiiomes sunssdmdtuvnadsesnamdhiile
wihAvdnrinuadesvateseseunmuy lasvhmthisudeyanndueidine 9 seushves
gunmy Wethanuszanana wagldlunmsmunumshausie q Wy llumsauaunisnisds
Pehiudemds magnssdaveandewud sulufimsanaaeuanurnisinuresgunsal

du 9 Tugnunmuzdneng

5U 2.8 ndeg ECU)
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2.1.4 Uszunvmdaearuudiannselinddmiuenunvug (Electric control unit
- ECU)
wisnurdnvesndas wiseanilu 2 via

1. na2eUNsAgIU (Standard ECU)
neeenIng (Standard ECU) Aenassmunusziuinsngiudgninaenidu

uasgiulugiunnugll Tnedefveandeadufe gnuiuusiunliiinuaunge saubEnse

hguduinisvesmadrineunvugiieudluiiefilymuiatule

5U 2.9 n@e9 Standard ECU
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2. naasUsuunsla (Modify ECU)

napsUSuuAslel (Modify ECU) Aondesiignileulusunssieaiaiisifindusnaing

1955 1uveslsany wariinissmnsalusunsutuunlvliielivanzauiugunsalisildisndly

luesasaun

5U 2.10 naas Modify ECU
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wiannaadanisidanunass uuseandu 2 35
1. nae4N9 (Piggy - Back ECU)

naeaae (Piggy - Back ECU) Aenaesfianansadevisiundeaduldias annsa
FeulUsunsuasndesmiaiieriiulseavisnmusaeieseudliunnindy - Bvenldsumnuiey

WU AEM, Unichip, Vipec, Data-Tec, KKT way ECU=SHOP Dudu

5U 2.11 ndas Piggy - Back ECU

13



2. navaLfe2 (Standalone ECU)
nanaLAen (Standalone ECU) Aanasananndldausnusiinassdulaias lngasd
Usgdvsnmgaind dnaslddmiunisudeaduin  uagiisnmgendiunn wu F-Con, Motec,

ECU=SHOP 1Jugu

5U 2.12 nae9 Standalone ECU

14



2.2 Wslappamsaeasteyanielusiuniviue

2.2.1 CAN Protocol
CAN Protocol (Controller Area Network Protocol) \umelulagiasetiy
< 1 41 ! [ o Y] o
synsumMLSIgeruaesaeionse lunisdearsiuy Half - Duplex Inemiluagldlunisiedns
3119 UNIalAN 9 fodlufiuivuindn wWulusaeud CAN Protocol (luluslnpeauuy
CSMA - CD / ASM w3efrefliusnisfesiuiiisnindife uagasadunsvuiuvesdeyanaty
ageuulusinneateauddiy CSMA vhlduuladnusas Node fisssotianainivuanouinag

dudomala 9 msasdunistuiwibiuilalidmandenistuiy - leglinsidendoya

maafUANLEIAYNnIMUAlY

CAN Protocol #earsnulaeldaelnassansyinau Bunaiensnin CAN - High
uagdnaneie CAN - Low Ineuilovisaesagluaniizing seflusaduln 2.5 V uslliodesnisdsdoya
Bit lutfu ane CAN High azilusaiulwge@uidu 3.75 V dau CAN Low ussfuazanasluinge 1.25

3

V dupedanuddndedn 2.5 V

Volts g
375 + < _CAN High
2.5+ 2.5V
1.25 = CAN Low
um—y
Time (t)
Data 1 0 1

3U 2.13 CAN Protocol
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2.2.2 CAN - BUS Protocol
CAN - BUS Protocol ﬁamiﬁ'}ssuumi?iamsgﬂwuu CAN Tslppea sldly
syuumsdeansmelugrunivuevanesin oy soous sadnsenusud uagsaussynues 1y
fu Tewdudnunrveanisdeans semadisviadeya wardshumeanedyanon 2 ae fe

CAN - High wag CAN - Low asdstayarulunaennimeunimuy

1 Adaptive Cruise Control

2 Electronic Brake System MKG60E

3 Sensor Cluster

4 Gateway Data Transmitter

5 Force Feedback
Accelerator Pedal

6 Door Control Unit

7 Sunroof

Control Unit

Reversible Seatbelt
- Pretensioner

9 Seat Control Unit

10 Brakes

11 Closing Velocity Sensor

12 Side Satellites

13 Upfront Sensor

14 Airbag Control Unit

gﬂ 2.14 CAN - BUS Protocol Overview

16



2.2.3 gUuuudaya CAN - BUS

Complete CAN Frame
t«— Control Data

CRCFigld - ——7——"

«—— Arbitration Field

I‘End of Frame ]

elimiter

qqqqq

[CRC Delimiter

g Achnow. Slot Bit

o
s5883008a88liilerzrare
,,,,, e g
dd8cs8d8888|¢lodlaaan TES8858558 | R F
i 1[1Jolofololofolof/afalafl12]af1
oo 1fallal
CANMN
HI
CAM
LO

5U 2.15 CAN - BUS Protocol

CAN DATA

CAN ID

11 or 29 bits 64 bits
| J L | o J
| | 1
PARAMETER 1 PARAMETER 2 PARAMETER 3
Bit 4, Length 8 Bit 18, Length 16 Bit 40, Length 6

3U 2.16 CAN - BUS Data

CAN MESSAGE .

16 §2§ 7

10 6

bit bit bit bit bit
SOF CAN-ID RTR Control Data CRC AGK -~ EGF
Start Of Extended  Remote Cyclic Acknow- End Of
Frame identifier Transmission Redundancy ledge Frame
Request Check

3U 2.17 CAN - BUS Message Frame
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1. SOF (Start — of - Frame)

d 2| A v v
\Jugad szunsisusurestaniny

2. CAN - ID or Arbitration ID
seydernudivaiviinvesdony warszydnumud1Anyresioniis d Frame 2 WUy

o suunnasgu Beldsauad 11 Bit washuuveny Jaldswausd 29 Bit

3. RTR (Remote transmission request)
Tdszymuemsddeyaszerlna  Insvenliindunisdsieyamemdonuaingunel

199 1303N1959999AY 970 Node DU WINAIIUANNUBITAINY

5. Control or DLC (Data length code)

FEYYUINAIINIEN Byte

6. Data field

SUALLDYATDANUNEAILN

7. CRC (Cyclic redundancy check)
5WANITNTINFADUANUIITOUBUVIUTY 15 Bit BaLAIALLUUDBYNEUIIF NI UNTIIIU

ToRANAA

8. ACK (ACKnowledgement)
P L3 a1 v Yo Y 1% £ % 1 v L%
LuaqﬂﬂimﬂmEJVI'NVIa\ﬁJaga‘lmUﬂJaﬂﬁuLLm wADIEI ACK U83U9ANNAUNTUIZUY

111 Node Adaunlinu ACK vula 28 nene1ud@siamudnasa

9. EOF (End of frame)

U Frame U8AY 1 %A

18



2.2.4 anuilunisdeansdoya CAN - BUS Protocol

1. Class A

audlunisiudsdoyaiieandn 10 Kbps svuufildlaun nszanlyit, waglih, svuu

doArne 9, Sluw, szuulvidesaing Wudu

2. Class B

armiialunisaeansegsynine 10 Kbps - 125 Kbps &snldunluslamea 1SO 9141 - 2
w3e SAE J 1850 svuuilasiimnuiuiissnelunisiearsteyaniianudutou laun sEuULYs

Slugl, szuudiuennia, stuudlannsednduiaimanmunuen o [Husiu

3. Class C

v lunisiied1segi 1 Mbps w3e Usgana 10 winves Class B wilaginllaylin
ALSUsEAN 500 Kbps Feiimnusaiieane @ wsusyuu Air Bag, ABS, Stability Control,

Traction Control, Power Train Control Module Wudu

4. Class D

Anuslunisdearsin 1 Mbps 19lusguu Onboard Entertainment 9 Video

Streaming SrUUAnRedBA"TUAABN 5IT95EU Interet Aiouanazthunltglusosun

19



2.2.5 Uselguduasszuu CAN - BUS Protocol uazn1suszgnaldanu

Uszlyaiuas CAN - BUS Protocol

1. Uszudanunu

& A g v v 1% ° 61 e v A =
Juasetenldfunulunisasnein gunsaling o lussuuliihwindiun sauds

gunsafluszuuiirumunuidieligunsnl CAN nanelasesannsndeasiulddlussezen

2. Wussuunszaedygyin

\Junnsfeansuuunssaedyaeeneinid (Broadcast)  gunsalusiaziiuly

\wSevneiimieniuau CAN — BUS wazduiugunsalfiansnsadadulalumsvirnulamediiies

2/ ] o
a1 W

uananiugunsalimunluesetezannsanmniudeyanidwianun - gunsaiudasiamnse

dmaulalendeyatduneitesiuszuuiguasgvielineunagiunlday

(Y]

3. N1SANAUAINNEALY

v

al o o w 1

nndeyaiinsimunainuauddediedaiau dslumngss Node inses

>

]
aa o w o w

fomueanlunioutu  deyanddwumnudifaginiezladumsddduney wazdeyaniidiv

Y

Y

mwd RN gnideuantsaweenty iz uuinmsddeyanaulua uonuezdeyadniu

PWERENER @11130AUANLIAINTTINILLA

4. STUUATIVEDUTIRANAIN
a Y a v ° % ) "
flszuunsisdoumdeiiawatn Joyadnmizves CAN Uszneumesvia Cyclic
Redundancy (CRO) @siilAlilevimsnsvaeudeRananaluillonvetudas  Frame oWy

Y [ A

fofinnain 2ziin1snean15¥inau Node Naviin Fansuiiiderananaiunsadsdayayiaifouns

wuteranainludaaietis  mnasianudeianainuiniiuliusiaz Node @nunsavganises

Joyaiiianain viednmsiiouseiieteanitnieiotnglaedanysal

20



n1sUssendld CAN - BUS Protocol
1. gunIviuzUsEnNEy |
CAN - BUS Protocol anansaldiu satalaeans salu salwldfu salvivwiedn wazsalw
ydlne Sehemainvanewihfirsuauszuy fegratu Uszg fmuguun szuuliudiuou

Alagans s

2. NMSUU
CAN = BUS Protocol 1dfuiasesduniifueasnsiaduaniuenisiu seuutinig wagns
asaaeuteyaluienindu vudeszuunistu LaroaNIAVANEUSELANAIANITIAT e T UBYa LY

W1 HITEUUMUANLATEIEUABINAENY WU SEUUWBINGIUN waAYiaLnB s el

3. NMSUWHNY
nsunmgld CAN — BUS Protocol wnidumsetisuvuilsilugunsainisummg 14danns

vioswndnfianysal samimunudiulsyneuresiesljUAnTs wu 1aTes X-ray uaziiiesdilog
4. 35093 9
Tdnulugaamnssudu o Wy aunsaliesufifinig ndesin ndedwnamssemi Usey

Salusia uaziAseInI [Wudu

CAN NODE 1 CAN NODE 2 CAN NODE 3

PREPARE DATA ACCEPT DATA

T

IGNORE DATA

SEND DATA CHECK DATA CHECK DATA

T

RECEIVE DATA

l |1

I

~ RECEIVE DATA

5U 2.18 CAN - BUS Node
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2.2.6 OBD Protocol
OBD Protocol (On - board Diagnostics Protocol) Juszuviasginisinnu

ypuAIeud  wiouudufounuduiiousnaivniinuianainnsludiures Software uaz

5vUU OBD (OBD Level 1) szuu OBD tiuussuuiinsizsmiasoseuiilowu eviigaiuny
Sinnsefinddmiuetumiviue (ECU) amanuiaisseusnzeszuula q dnsviuniadni
wumngraealinszniviwnaniila  usghivdsamgianuRaundduinietumszeyls

Fadudeldyvasszuu OBD

szuu OBD lasuidsndunumlussuueumnueauddull Asandnsiy 1980
Tneileddu OBD du sgnilseglumiisriuaudidnnsetinddmiveunmue waznsIaaeunis
euedsEuLan 9 edwseiles udantduauniuseueusiununmivie SAE Jeldidadi

a (3

mmddnuesszuy OBD uaglaiimanandulviindnsasudinmnsyuu OBD Millmuaenndes

I~ 5 o =3 & I3 PN =1 [N |
WaZANUAIANENINAY AUNTEVINA18ULTUE OBD - I VlLiqaqﬂquﬂW'ULﬁUIQQFJWQLLW5WaWFJrLu

grunvurealagiuy

2.2.7 OBD - Il Protocol
OBD - Il Protocol (On - board Diagnostics Protocol version 2) lasunisweaiun
AoEEANI9IN OBD @MU OBD - Il i wenanIzaunsalinfouismuiaunfnas dwenunse
vavenauvnuastaymlsonde Iudulsslenidmivdlismmwmuslaonss sulufsgudusns
Aﬂl o v ‘SI a ;%4 1 ﬂ' 1 a 5 14 14
Mt inTeaeustumue  Unfudiventiousie OBD - Il dggniasalinigluiedlagans

A1Ua19UBd Console USLITIAUTU

1YBNIINTZUU OBD - Il 3EIUNITONTIVADULALLIUADUANUAAUNALAKAD DNWTle

# SAE Usduldszuu OBD - Il Ausaudvnusznntu Anerdeddagnsesiuinnsgu

(% [

nOUITan

yaiwmsledy enmeg1adu SvnsasudAuriaiszuunsnngNRaUng ieilsruunsedle

22



FenReund auvihludvsunaledeiuginsgiu seuu OBD - |l zuIuFoulasnsla I lRaud

VYV

LLNQ‘WU’]ﬂﬂIYﬂﬂVIUVI bW SIWNﬂU%Qu‘lG]U’I EJ’]UW’]‘WUuL‘U’WIUGﬁ’)‘\]ﬂ@U‘V] muammsm RGN

2.2.8 ANULANAT99ERI19 OBD - I Protocol iy CAN - BUS Protocol
OBD - Il Protocol 1Ju Higher Layer 984 OSI Layer CAN — BUS Protocol fife
duilfududadotudlion Jafu port Mdidoude uafmLaAIgILFgihay

danmananyu CAN — BUS Protocol ®g14d

7 LAYER OS| MODEL
APPLICATION

PRESENTATION

SO 15765-4 (OBD2 CAN')

TRANSPO RT
ISO 15765-4 {OBD2 CAN"
N ETWO RK ISO 15765-2 FOBDQ CAN“])
, ISO 15765-4 ('OBD2 CAN"
DATA LINK somsicany

ISO 15765-4 ({OBD2 CAN')
ISO 11898 (CAN])

PHYSICAL

3U 2.19 OBD - Il and CAN - BUS
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2.2.9 Port ns.@ause OBD - Ii

On-Board Diagnostics connector (OBD)

5U 2.20 OBD - Il Port Position

CHASSIS GROUND SIGNAL GROUND
1ISO 15765-4 (CAN BUS HIGH)

SAE J1850 BUS + I 1SO9141 K-LINE

l +12V (ALWAYS ON)
1ISO9141 L-LINE
ISO 15765-4 (CAN BUS LOW)

SAE J1850 BUS -

5U 2.21 OBD - Il Port
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2.2.10 3Usuutaya OBD - Il Protocol
gadomuiidesiu OBD - Il Protocol 1538031 Message 3@ Container nelu

lAs9a3ne Ts OBD - Il Message tiu U 2 dundn 9 Ane Identifier uay Data

L J

OBD2 MESSAGE (response)

®

11 64

bit bit

|dentifier #Bytes| Mode | PID My 1 -Bh NSk | Dh |Unused
(€0.7E8) (e.g.03)' (e.0.41) '{e.0.0D) (e.g.32) (e.0.00) (e.9.00) (e.9.aq) (€.9. aQ)

3U 2.21 OBD - Il Message Frame

1. Identifier
Ut (Identifier) fo sWaTildavy Request Message Niddlunigunsal uag Response

Message Maunsaltudenduimis

Request : 7DF 02 01 0D 55 55 55 55 55 @1 7DF A8 Identifiers

Data fia dauilinudayaluusay Message laeianng

2. Yaya (Data)

Joya (Data) wusld 8 du lauA Length > Mode > PID > Ah > Bh > Ch > Dh

- Length

Wushszyiludemnutuidornuglmunldnu Inetuangyadeyadaly Wy

Request: 7DF 02 01 0D 55 55 55 55 55 ; Request i 2 Byte #il#1u A 01 uag 0D
Response: 7E8 03 41 OD 32 aa aa aa aa ; Response 11 3 Byte fildfa1u Ao 41 0D uay 32

25



- Mode
Mode fiduanansiulunsunsgrudld lnsazidudseyitluy Request / Response 1iu

q indeazvherls sxge vieidateRanain Jusiy

- Parameter ID
Parameter ID (PID) lng 1 mode fnate PIDs wsiay PID azidusiuaninaAinauniiy

wudeAnezls Wiy mNNSI5aU MAF / MAP “1a% $19814

Response: 7E8 03 41 OD 32 aa aa aa aa

71 PID OD wtunefis Vehicle speed

-A-B-C-D
Duiuiiudeyedu sgluguuuuiarg 16 asdeaudadtiiluiaegiu 10 uasidgns

V1998 NdUIIRzasatN LN TTUle e
Response: 7E8 03 41 0D 32 aa aa aa aa

A1 PID 0D tueds Vehicle speed

A1 32 AeAiAmiss mumsslifssuinavgams wadiidugiu 10 = 50 km/h

26



2.3 Global positioning system (GPS)

2.3.1 Global positioning system (GPS) faazls ?
Global positioning system (GPS) f® izUUﬂﬁizqs‘i’]Lmﬂwuﬁﬂanﬁﬁms

[ o

PINUTUAUANMTELUBNAWAUINIMUATIWIU 24 A9 F@1UITAUBNTLAUNAAAMNLL (X, Y, 2)
2 v P ' & ' A 1w v @ o )
AU wasanld  leeanadleunne g Uaslaesegseulaniedsdyaralvnduindagniu
o a ' o ' P a ¢ a ° '
doyauuiianeing o feglulanvedst Wy Hede 15, sopud uaviimsAmuusEEEnan
P ' v ) o @ a A a Aa )
amnfieegstios 3 a9 fugeiudya aafisuvarilduarfieniiinlaasseiunats 1aas

ANUEIUTEN 20,000 Alalans NNUR2LAN

GPS gniimunusual Fiandngy 1957 dwdussuunisssydmunmdsuuiulan
swihnuemugluiuaaiiey  w1ldldlunsssydmumisuunuiinlanveast  Auasesivinisiu
oy $eiin5USERNANAIERIANLANAINYBIANA LTS U Y UL TiB UAULA1aSS denalv

aunsasyymuvleang o vuiuilanvessildetedaau waniludaiistanldauiuey

Differential GPS

X.
P4 Iy Y e 71
¥B ) i 21
Iy » ) R
% 18 SN Iy
) o : ) - Fa
\ 3 . gl y ]
~ » "
/e ; : .
’ ,  —

\. \4 / —
: //’/ .\.\ ./

ek e
Measured: xy z True: Xy z

Measured: X y z

Delta xy z _ :
Corrections applied

¢ after survey

: ; Delta: xy z
Troe:xyz

3U 2.22 GPS (1)
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2.3.2 d@2UUseNauvasssuy GPS

1. dauene

fianfieua3etie 3 Aeudn q fe ansgewwsni glsy uasTade vihmthnlunisnsiaaey

Fudsnudyundeansiuuurilan

2. §runuAY

a a &4 a P 2 ) a % ¢ ' a
TUANUNANUAUBYN Falcon Air Force Base Iuaﬁiﬁal&liﬂq ‘W'iallf]u&]ﬂ’)l]ﬂll gagan

Y

v 5 90 nszaeeentudanuiine mlantnlaldauiu

3. dudldanu

] 1% LIND_ A B 0r Ao 4 9 P o o P
ﬂUV]QSI‘UQWU33UU GPS a199ULATD95U ﬁy]iy']mVlﬁUﬂau‘Vﬁ@ﬂJiJﬂqiLLﬂﬁi‘Viﬁﬂqﬂm’JG]'YJL‘V]EJN

dwsuthulszaanalvimnegiunisidauluuiuusingg laduies

2.3.3 UssLanNua93suu GPS

1. GPS €14

< L4 o d' v L = £ [ ¢ & o [
Jugunsaluarszuuihmsisdueefuniniiesningldnuiusagudmlidmiuuen
S oy ! =] ke a ' 1Y a 1 E 74 dy v
WHUTILEUTNSAN o Tssesnsiunnluusilduilaideafumeiauudulyy deudivey
arls Mmevhaumessyuunsssyiumiauuiulan Ae AeainisueniifndumisUateneim
fosnsiutdioven fidnsaudes GPS 959NIAUIEUNNIMINNEaUN3aNTZEENAINTATN

anveguaruanatlamednedldussanaununlasianngualsns
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2. GPS Aanu

¥ (%
L 13 o o a

gUNIRlLAE ST UURAANLSD PIUNIAUZLATARTIAEY dWSU GPS Usvunwilasdanuwode
PUBIRAMLNNSIAUNIINS BUUBARAAAUSMLIYDIFLAT R GPS 19 Bnvtasdeansaneneeas
ponlddn 2 wuu  fAegunsalfinmnusauuueenilal  e1lildiensiadeudsyiinsiiunig

' 44' o 1 ::55 N 1 :{' 5 My A A £a =
LAEHIIVADULIDIVBIA LN UINENVBINDYLATDN GPS uululﬂ DALUUAD Qﬂﬂimﬁﬂm’]uiﬂﬂ\‘i

[
e A o )

porllar]  gunsaifhilvhausauiuiiefieturiliawnsagludiuvesUssiimasiunald  sauds

Fumdsiifetlagtuvesingunsal GPS duldmedmeuilegnsalyuud

msviauresssuu GPS shlvasilsvevantumsvhauidesiueysn 30 - 40 Jund
INOIFLAUST YA ILMIAIUAIUABINITVDIT finslddeyanislnasainaniiiiaivednn
Funidlutlagiusenin snsimsdedayaaegi 50 bps egaslsinumsmniluandeyaiieaty

(% 1 a’l’ v 1 3 ¥
19lmasssnanilenaldiaiuiuninuule

5U 2.23 GPS (2)
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2.4 Microcontroller

2.4.1 Microcontroller faagls ?
Microcontroller 113 M 2 A1 As Micro msnefisuunaén wag Controller
vanefisfamiuRn iegunsalmuay @y Microcontroller Fsvunefisgunsalniupuawiaiéin

walusgunsalmupuuuadnifinuansafinderdeiussuuneuiunes

dnwauzwes Microcontroller Aagunsadansidat (Semi - Conductor) vy

fa & g Y <, £ ? 1 1%
gunsalfidnnseiindilassadrenisuenluigmssiu (ntegrate Circuit : I0) dlaseasenigly
AANBAAINU  Microcomputer Usznaumieniiguseaiana  (Processor unit) #iaeaa1udn
(Memory unit) wagntheeusieiugunsainiewen (/O Port unit) fivareasenalidenldnu
919l MCS-51, PIC, AVR, ARM, Basic Stamp, PSoC uag Arduino 1unu lngazaunsaesniuy
Software AUANAILAIET Assembly, Basic, C #38A1w18U 9 NUTENENEN Microcontroller us

avasznaliinwuieldnuswiuiemuaunisvihau laens@eudeyaatluluneaiud

g‘U 2.24 Microcontroller
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2.4.2 AMULANATNIZAIN Microcontroller fiu Microprocessor

Microprocessor #ildaglutlagtuarliiiiviigainudntinsm (RAM) nigauin

0123 (ROM) uae Port Weuseneuenagluda (/O Port unit) vilvidessieviieaudnnieuen
A A4 o= v v v o i a a N

Waieifiudeya Software wawsedld ICs veny Port Weusenguanifisiiy @iunsali
1 o [ 1 v a a a a e 1 i

wiwAudnlanasn @ Microcontroller ziinvasdidnnestindiugiulsznavegniglu Chip

WU MheANdtinT MieANdnnT uay Port Wwensreneuenagludd aviilussuy

¥ = o =3 J v a o o 1 g
Microcontroller 39UVUIALENNIT LAZEIUIIAININNITEUU Microprocessor

]
al

1. Microprocessor UsznaumedudanauniiniisAnandnssng (ALU), nidieaiuau (CU)

1 . (% £ L3 wa [ } 24
wazmie Register Tumanauiu lulaspeulvisalasssssiuguantaveslulasinsigawes nisy
AUMNEANLTITINTII NUIBALDIINNT WasSALTONRDAEUDN Lazdu 9

% £ 1 2 A 1 ] 1% 1 v @ @

2. Microprocessor f184n13Ng1¥ed Chip U 9 U1ABYEMEIIAIY LFU FITUAWIAIUANNIS
Tmdswaz (Clock) Software mIUAY waZMUIBAUT (Memory) Microcontroller liisoans
Hardware 8
3. Port nsi@eausianieuan Microcontroller Sluma Tuvasy Microprocessor bl Port 113
ﬂl 1 U
\Wounaneuanluem
4. Microprocessor ului3asUseangn1nn1viney fedudslynsamnedmiunainseaugs
(Hi - End) @un1991u Microcontroller aathlufinaiaszuuilssn (Embedded) vinaulay

W TTeu Software AIUANTIMUALY

5. Microcontroller Usengandsanuninnil Microprocessor
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3U 2.25 Microprocessor

2.4.3 aefUsznaulneialuves Microcontroller

1. vdagUszunananatanza@ing (CPU : Central Processing Unit)

MieUseatananavIediy (CPU : Central Processing Unit) Vmhdugudnans
mupunshwesssuuioin  Iasddeyannmieiudeya (nput port)  danvieu

UszuianatayaniuAdaues Software uavdinadnsoanlluwananag

2. $U28AUTT (Memory)

1 o 1 [ 1 A 1 o o Y o v <
: MeAus1 (Memory) annsautsesnifu 2 dw fis wheaudndlidmiu nu

TUsunsumdn (Program Memory) iaileusninfan (Hard disk) vesnsesneuiiames Jadu
wihemudinns ROM) Aedeyala o gniiulilutiezligymeluudliflibes Sndwunilshe

wihum usfeya (Data Memory) minliiiilwidssteyanazmeluadefiumisa $1¥asn
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(%
(%

(RAM) Tuip3osnoufiamesin 9 T usdmsu Microcontroller affeTval nisaud1voyaaziing
Adumhenrudnding (RAM) Feleyadzmeluidiolifilides wazilddwseu (EEPROM

Electrically Erasable Programmable Read-Only Memory) ‘cﬁ!da’lmimﬁu%gaﬁuﬂﬁmﬁ/\lLﬁm

3. daufindanugunsalneuan wiawasa (Port)

dufaseiuaunsalnieuen wsewesn (Port) I 2 dnwaizAe wesnduwa (nput Port)

3 13 1 a!{’ P 1w & & 1 I 1 Ao o
uazwesne1ann (Output Port) dutiagldlunisiwenseiugunsaineuen edndudiundamy
wn Tduiusswinmesadune Wesudyaia 0193gmensnaaing iediluuszananauas

1 3 (3 P 1 a ! [ v
ddluwasaondne liteuanwaidu nsinaiavevaenin Uusuy

.

4. PpaNuAUYDIHYYIal WIaUd (BUS)

o v 1

1 a [ =) £ sy 174 P~ 1

FoINUAUVDIF Y8l MieUa (BUS) Astduniemisianiasudyainteyaseninmiieg
Uszaiana MHEAIINTIUAZ DA Judnwasveseedyaradsiununagaiglum
hulasaeulnsaees lneuvadudadeya (Data Bus) Uawemasa (Address Bus) uazdamiuau

(Control Bus)

5. 2NN WLAFYYIUUIHENT (Clock)

o a o a = ¢ Ao w o = =
199sAudladanauiinn (Clock) WussAussneufiddnyanndnadiunds (Howwinms

£%
a

auiietuluslilasreulnsaaes wwduegiunisimuadsve vndygrauniinidiaaug

1Y

LY o < o Vel 2 1 ¢ v 5 a <
6N Jynznsaufazaninsavinlaatudwmalrlilasaeulnsa@esiitn danusilunnsg

Usginanaganulusme
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2.4.4 G79819UsZLN LazA1T189U Microcontroller
1. Z80
780 1Ju Microcontroller #iesldiu Bususfusniiludnuazvomiheysyanana
(Processing unit : CPU) lifistuidania Microcontroller fe aszna 280 Wudnumvemiiy
Ustananaldn 9 idesend Port n1sideusianisuen (/O Port unit) i 9 Wafsdnanann 3

°o g v ¢ ' v o yy & a v v &
VI’]IWU@?@@J%UWW?W@U‘U’NI%@I Qﬂlﬂ'}%ﬂﬁﬂ’]ﬂﬁﬁimu%@ﬂQﬂallﬂuu

3U 2.27 280
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2. PIC

a

PIC 18w Microcontroller wazn@neenin  PIC \Ju Microcontroller gagiosndilasuaii

£ [J

feugednasznavilsnausiefnufelagiu Ai1 PIC doanand1dn (Peripheral Interface

9
£%

Controller) Microcontroller aszpatifinsiauinalulatuluyndiu ililesumuieundy
Hu Microcontroller gaim iwsizludeswasgunsalaonie (Module) Tugaimiiides Usznou
fuiiviheamsn EEPROM Tush Feiliinedenstufinuasdnnuteya wargunsaldonaewing 9

163 latch Tuda IC agudn Fea1unsareesninlguneuentalngns

U 2.28 PIC
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3. Arduino
Arduino t8u Microcontroller Jsgnasneunainilsmuaunse)a ARM 983 ATMEL i

Fonrenisiliu Open Source figunsathluinuiseidugunsal wsesvuune q 1a Feiilsinis
Waun Firmware viladedu uazdedimsiaun Software Aldlunsaiuaufzueta 189 Arduino

o I3 d sl 1% v o ¢ ° U]
fidnwazfunien Cr+ NusunsuesinnuAuaglunisldau fueinaunsathgunsainenag

ysaiiuladnunue

gil 2.29 Arduino
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2.5 N199INLUY WAZWAIUI Firmware

2.5.1 Firmware figazls ?
Firmware 1u Software Wugnuveunsalag 9 iWTsulaiieuiuszuuufuinig
3 4' a ¢ : & A a 1 P2 °
Windows UwiAIosneNianes Firmware \Uu Software MAsUAUNLHOAIUANNISINGIUYE
gunsafBidnnsedind efidu Tnsiwillefle ndesdinea LAseuduiia ndesidnea wAsaafium
uae Microcontroller Wudu  iemuaumsihaumdwing 4 Fwzaugunsvirnulag Chip

= . ] al pa| o Y < b oy A 14
g9l Chip Wuasdl Software RruauMsaldiiuAIfmdswg 9 Firmware gnesnuuusnlv

eda

vhandldfugunsalifimhemudisnldegnndes  uasiuteyaldudlifilidesszuy (Non-

volatile memory) @19iku ROM, EPROM, EEPROM Jusiu

2 3 1Y ¢ & 1 1@ o a A o I
usl Firmware azilanfugunsalfaudusn udfdnazansaasuniosnianla
Tnelidfoaden Hardware shendeuiuld ethilsinu gunsallefidulnginliannsavinauld

a o

puUnAdlail Firmware ushan nmsswan Firmware dhulngiiuiniiinguszasdiiouddaywm

e A I a

PR A ' & ) ) ¢ o ¢ & Y]
vsaufesiml Tiusenssauaulasniavadaunsal Fagunsali@euredumesiidnlaung
Franunsonsiadey Firmware ludlaidudszaniennilvan wasfinfioduuusnludd vuzh
ed A B e v Vg v o < ¢ it 2 o Py v o
Q‘Unimauuugmammaamﬂwﬂ‘mﬂmmnu‘lfmmmamammamuaq DA ULAAAFIDWAY)

Firmware infAinAsuugunsalaiefiasguiu
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gﬂ 2.30 Firmware

2.5.2 ANNULANANIIZWINe Firmware AU Software

151@1311503A737 Firmware 1Wu Software Usgunynuils 11nn1fagAnIuenaIu

= a

Lierdestu udnansmeds Software Wu dnldrinmnuduenndinduidvuelveiuszanm

' [
v 1

woe wasivselowildanuaeudianinenin - lessualadnasvaisdesilalunliauimang

a ¢ S . S o a ' 1% 3 1ala ¢
Anvlud e Firmware thusinfvuinmsuinadnyssanalanilalua

[
A

Software tudayaszgninivlumeauda (Memory) vidoiuifigldananse
i uazuAludeyaldine us Firmware sdngnifsusgluniieainudt (Memory) firoutnans
yEausuAsulden semniifesmsitgunsalannsavhaulfediaeiios Tnglidesents
gNIUNIUAINANLUBN Slereuthuieslddisuuwasadlu Chip M3onin EPROM ustiagiuiluuviuan

14 eEPROM Alnlonalvdlduilavzedmanlaunndy
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Thingy Application

Thingy Thingy Modules

Sensor Drivers BLE Services BLE Handler Flash Storage

SDKBLE

SDK Peripheral Drivers

SoftCevice

SDK HAL

Hardwnre

3U 2.31 Software and Firmware

2.5.3 SumauUNITWAIUA Firmware
1. frvuadmsnefigesns wazdermuaiitaaulumsiauudazdiu
2. uonsedutuvedtasey Taswadunazdiuuen fudmay
3. AMUATEELNAIMSTIATINUAINEEY  AUINSTETIaRBA IS UNRaRU wazlAlusEuy
TAsam Svannsyhausiufislesinsasuulasneanden
q. aaﬂLLUUé’fwmaaUﬁTwaaqLﬁamaamzw‘[mmﬂ@&Jﬁunw‘i"}

5. Maunudmiunsasuilameasden senuuulasimunsesiunmssmanluswiag
2.6 Protocol n1sdeanstaya
2.6.1 Wslnaoa (Protocol) Aaeels ?
Protocol fie derfmunvietennaslunsdeansssninseeufiunes visgunsali

v‘l’mu‘lugﬂuwmﬂé’tﬁ&Nﬁ'mauﬁama% WU Microcontroller  awinliaunsaianIsdeans

sgrinvaestheld ade q mwuyedi desdeasiuldnzdeddnvisianu
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Protocol agtdluimvundnuus wsessrusznaune 9 Nldlunisdedns liinae
I v aa v v o - ¢ al
Wugduuunsunudeya 8nnslunisiudedeya guuuudygnadudeans gunsainanunsaldly
szuv denanslunisdsdoya nisgnsdaiumisdeya nsmsrsdeumuRanainvesdeya s

o <
ﬂ’)ﬁllLi’ﬂ‘LJﬂ’ﬁﬂE]ﬂ’li

Tuunensdidngunsalaestiu Innsliluslaneanriniuuagsesninihueudeniu
wdeadlinnanslunisudas Protocol ndulunduindsileuienin Gateway duisufiun winywe
fifody fsduvunsifuedes Server wensmndwmiuhminidlasany iy

Software 3@ Driver fidnunsafnadluiazssgunsaliu 9 ldlay

2.6.2 99AUTENBUYBY Protocol
1. Syntax
Syntax e Format 3e Structure vesteya wu Avuadnly 8 Bit usnagyuned
Address ¥a3fjdaBn 8 Bit finun Muefa Address veuFu duindedazdudeyatie q il

MIAvUA Syntax wd Entity agldanunsensiulaesnlasveslsun

2. Semantics
Semantics e A mmnevesiayalasuin wu iilelasudeyaudi Entity 3 Syntax
wd7  uazdslusndausazdniduiezlslaune  detudsdesuniinsulanuununevestaning

Y

metudenou 1 WenstuuenasavesdsuLdn Entity azanunsaviin1smdunanisaeasie

3. Timing
Timing \Wudefmuaveaatlumssvdadeya Mdmiuimueddu ieswan Entity

uRazdtuLmeauE lunissudanlawindu
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2.6.3 719814 Protocol ﬁ°l°i’fﬁ'uqﬂnmi Microcontroller
1. TCP: £ |P. Protocol
TCP / IP Protocol miﬁm%ia\mauﬁaLma%ﬁgm%aﬂmﬁﬂﬂuww AU
fnsedoanstulatiy  suuasdesiinmundedasiidonin Protocol @sluszuudunesiinegld
mwAeasnasguiitedn TCP/P Wuntwmdn Fedumniedesneuiameslidasnduedos

o - s < ¥ I3 ol v
5¢AU  Microcomputer Minicomputer %39 Mainframe computer Aanunsaeule g

Y

a ¢ ¥
dumasitnle

TCP ¢9119711A171 Transmission Control Protocol

IP 91197nA11 Internet Protocol
o al’ ] Y
msmmuuutmaaan‘lmﬂu 3 :’S‘ULL’U‘U
Establish : A®n15d519 Connection

Transfer : Apnsuanivasudoya

Terminate : Un Connection
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Initiator

ESTABLISHED
connection

)
]
]
[}
[}
[}
i
[}
i
i
}
]
)
)
)
)
]
i
[}
[}
(}

active close
FIN_WAIT_1

FIN_WAIT_2

TIME_WAIT

CLOSED'

2. MQTT Protocol

3U 2.32 TCP / IP Protocol

Receiver

ESTABLISHED
connection

CLOSE WAIT
passive close

LAST_ACK

CLOSED

Message Queuing Telemetry Transport Protocol (MQTT Protocol) Qﬂ@@ﬂLLUU&ﬂLﬁIa

AMTWRNFBMUY M2M (Machine - to - Machine) fianisiigunsalienseriugunsnl atiuanyy

wmalulad  loT (ntemet of Things) fAeweluladiidumesidadeuseiugunsaisn 9

wu Insdwiisletio sooud Tnsviend diu WhivBumesilavilianusadeulesdeansiugunsal

fng 9 6 Ingrmuaetiedumesidn Fsazviliuyudanunsa aruaugunsaiing q 9niaule iy

nsaalalalwlulnuainiau 9
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$ publish
Client Q=c-=-==== >

3‘1] 2.33 MQTT Protocol Detail

24AUsZNaUVRY MQTT Protocol
1. Client
Client wan8ie Publisher %38 Subscriber Mi¥aufauuuTMAUSIUSY Broker Fsdmnsa

Wausslaiawuy Persistent Mvi1n198519 Session Asbiilanasanaliefinsneny Broker a9

AseiuTufU Client Midoudalluy transient @4 Broker launsafnmuaniuyla

2. Publisher

imihdilumsdsdeyaeanlugszuunu Topic ifvun

3. Subscriber
Subscriber dwhuiiresgnsUAEULUaMe Message 8B4y Topic Lyudnil

vdenthaula wasiinmsiasunlasiagrinisfsdeyatiu q wldem

4. Broker

Broker Wu Software v mtnsudemnunaualaain Publisher walisdswaluln
Subscriber asus Topic 91 client 1#vins Subscribe 13
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5. Topic
Topic 1Juwileu Address 138 Endpoint Ul Broker 71 Client nsiyeusiatiaiuds

JOAUTEUINNULULDIAY

Publisher Subscribed to "Topic 1"
Broker

Publisher ' Subscribed to "Topic 2"

Publisher Subscribed to "Topic 1"

35U 2.34 MQTT Protocol (2)

Yoifie MOTT Aammnziumsilulifuszuy Cloud lWUEMsuuUTIALS s1zgn
panuuulivINZAUNIINTEATRYALUY Many - to - Many Freghauennaiaduiivh MQTT T
Hetraunvanensazniflaiiy 10T Platform Aiflegluviasnarauinune winsunthil MQTT Al
gninluldiu Facebook Messenger wdimomgiesiuhlnduiidonsendeslunslsuinig

lggdunu loT uuszuu Cloud
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undl 3
YUADUNISANTUIIU

ad o a dy 4

5NSANLUUNULUDIAU

& ﬁnm%’a;&ammﬁmmsﬁlﬁ%’uuawma AMILATIZIMN Function NS UNLALNLEL
2. MALHUTUADUNITANTUIU LagAmuaaInIsyitaululaazdlu

3. Fnwuiofuasesienldlunsimuilasenu favngunsal negeunisldanu uasuSuaeu

un oAU EL
4. 9ONUUY arWaluIszuulasIu

5. NS MULNNALATUTRY

3.1 Anwdayannudeinisnlisuteuning Aadlasieyivin Function A5 L UNVNIZEY

3.1.1 31A5129AUABINISNLASULBUVLNY

1. gu1snguA1teyaINTEUU CAN - BUS Protocol 29nu1be

€

2. awnsaimszideyanndeya wideyafiaulaainszuu CAN - BUS Protocol aeninle

Y

(SN}

. dvlfioya CAN - BUS Protocol esnulduszledla

4. W Firmware qulval nallifuszuueurueuwinue uagnsdeansteyala

Ul

. wnlwuSuupteRana1nan Firmware WA

J
o 1Y

Wifufleriduiiiieniv ssuu CAN - BUS Protocol Winldlussuumunauenumiviug uagnis

9\

b2\

aasveyala

7. 99nUUY Protocol NMsdeansdsdeyagul
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3.1.2 widgymiinan Firmware Juiin
¢ Aa
- andgymnszeziiainissemsnauausivesaunial Hardware UugIuwImugAniuba1uIu
. dyanesumsluszuu GPS
. STYUBIAINIITOTOUVRINTAUBYAANULVDI MUY TY Server

- anuSilumsdadeya wasnsddeyaiiiedinisifianisnseyindng q sessuuiussesinaunu

. TAmvea Firmware sunliiduszidey

3.1.3 panuuunangunsldaulmi wazuuugslaitunisidaunn

. Sudeyag unIvugH1UTEUY CAN - BUS Protocol
a v i v 1 ' v v
. \@ondaya CAN - BUS 7iauls uazudasdeyaliannsngnladila
. Wasu Protocol N13&RaNs
. anTEEEAINIYINUYeTTUUlag TN

. AnsedaulAnved Firmware b
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3.2 MNLAUTUADUNITALUIUY LATAINUALIAINTITINNUTULAazEU

3.2.1 2M9HUAUAUTUNDUNITALUIY

1. vhanadnlaseuu CAN - BUS Protocol

2. Wnsgidoya CAN - BUS fiaula uazsuresnunldanld

3. yheudnlaiy Firmware Juiin ssuunsviun Jinsgidyyuasnimauile
4. W Firmware Julusl

5. ¥ Protocol nsdeansgulvsl

6. Uszaun15¥inauiy Hardware Uag Software

7. nadeuszUUavLe asamilaym uagdianeimaudly

8. MadeUMIANAIF LT

9. ajUa UaziauawNINIIRAIIABYBN
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3.2.2 AMNUABIWIAINITALLUIU

GERR

N.4.

7.0A.

W.g.

1. vinaulasyuu CAN -

BUS Protocol

2. Wsgidaya CAN - BUS 7

aula wazaruAeanulgaule

3. iU lany Firmware Ju
LA SEUUNISTNIUNT AASIEn

Yamuazunmiaudile

4. Wewun Firmware gulvid

5. W1 Protocol N3ERATTIU

Tud

6.U5£@1UNISVINUNY

Hardware gy Software

7. NAEDUITUUYNVNA ATIINT

Yo wardipszvimaunta

8. NAADUNITAAAILTINUF

9. @3UnNa LazlaualuInimg

WAUINDYDA

A19149 3.1 ANSI9LERIYIIAIALUUIY
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3.3 fnwneriuasesilanldlunisnaunlaseeu nagaunsiy

3.3.1 Arduino IDE
Arduino IDE #o Software 7y Complier Tunsisulusunsy wag Compile

aqusa Microcontroller Tag T4Waiun Firmware A28 2191 C++

IDE (Integrated Development Environment) fie @dula3uvaseuunNIsimun
wiafYaeRe 9 Nezaeetsmdstiniaun Wewsulmianusanss gnees ududh asdvdey

seUUTavile Vi ldnsiaunausng 9 Sawnndu

AM5AUMAan wazfnaelusunsy
1. nsanudlnaaluswnsy
- WounslUNae https://www.arduino.cc/en/Main/Software

- 1d@8n Download the Arduino IDE anaiszuuyiuanisily

©.0,

ARDUINO 1.8.10

The open-source Arduino Software (IDE) makes it easy to write code and upload it to the board. It runs on
Windows, Mac OS X, and Linux. The environment is written in Java and based on Processing and other open-
source software.

This software can be used with any Arduino board.

Refer to the Getting Started page for Installation instructions.

Windows Installer, for Windows XP and up

Windows ZIP file for non admin install

3‘1] 3.1 Download Arduino IDE (1)
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2. ANSAANIIUTHNSY

- AABUEAUSUTINNAINS YU

@ Arduino Setup: License Agreement = X

Please review the license agreement before installing Arduino. If you
S0 accept all terms of the agreement, dick I Agree.

".SNU LESSER GEMERAL PUBLIC LICENSE ~
Version 3, 29 June 2007
Copyright {C) 2007 Free Software Foundation, Inc. <http://fsf.ora/>

Everyone is permitted to copy and distribute verbatim copies of this license
document, but changing it is not allowed.

This version of the GNU Lesser General Public License incorporates the terms
and conditions of version 3 of the GNU General Public License, supplemented

Iby the additional permissions listed below. v
Cancel ] riullsaft Iristall System v3.0 I Agree
35U 3.2 Download Arduino IDE (2)
- Beandansesnusenaunisadlusunsy
Arduino Setup: Installation Options = X

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

Install Arduino software
Install USB driver
Create Start Menu shortcut
Create Desktop shortcut

Assodate .ino files

Select components to install:

Space required: 539.6MB

Cancel l Hullsoft Install System w3.0 < Back ” Next > '

3U 3.3 Download Arduino IDE (3)
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- AondunusAnnalusensy

@ Arduino Setup: Installation Folder = X

Setup will install Arduino in the following folder. To install in a different
(2.2} folder, dick Browse and select another folder. Click Install to start the

installation.

Browse... |

Space required: 53%.6MB
Space available: 58.1GB

Cancel | Mullsaft Install System vE.0 < Back I Install I

5U 3.4 Download Arduino IDE (4)

- Ansalusunsulviaaysal

Arduino Setup: Installing -5

i Show details

B binsaia o sosasans” T uta e sabssnna ba s I

5U 3.5 Download Arduino IDE (5)
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ASAIATLNALNT

- 1Wglusunsy

oolkzd
Genuino

ARDUINO

AN OPEN PROJECT WRITTEN, DEBUGGED,
AND SUPPORTED BY ARDUINO.CC AND
THE ARDUINO COMMUNITY WORLDWIDE

LEARN MORE ABOUT THE CONTRIBUTORS
ofF [ECLIZTTNTN on arduine.cc/credits

Starting...

35U 3.6 Arduino IDE

- BumOsIWENWgIY

sketch_oct18a | Arduino 1,87 —4y0 X
File Edit Sketch Tools Help

sketch_oct18a

o

o W N
a—

[«a}

~J

o
fu]

void setup() {

// put your setup code here, to run once:

void loop()

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

3U 3.7 Arduino IDE Interface
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- \d@9n Preference

sketch_oct18a | Arduino1.8.7 — Rl X
Edit Sketch Tools Help
New Ctrl+N
Open... Ctrl+O
Open Recent
Sketchbook
Examples *>itup code here, to run once:
Close Ctrl+W
Save Ctrl+S

Save As... Ctrl+Shift+S

Page Setup  Ctrl+Shift+P

i d 2 [ dly:
Brint oifn in code here, to run repeatedly

Quit Ctrl+Q |

5U 3.8 Arduino IDE Preference (1)

- Preference (ldasnmiluanluges Additional Board Manager URLs:)

[C:\Users Redzer0\ocuments\Arduino 3 L= || Browse |
Editor language: ifSystzem Default T ; v7] (requires restart of Arduino)

Editor font size: | 5 l-nmﬂm“fm" nnslulilsunsy

Interface scale: Automatic FI_\EJQ C:% (requires restart of Arduino)

Theme: ]g_e‘t;ault q:e.r;i \;?’ (requires restart of Arduino)

Show verbose output during: [] compilation upload

Compiler warnings: [None v |
wnaarusHialuldsunsy st Widlald)
[[] Enable Code Folding

] Verify code after upload

[[] Use external editor

Aggressively cache compiled core

Check for updates on startup

[~] Update sketch files to new extension on save (.pde -> .ino)
Save when verifying or uploading

fddih‘onal Boards Manager URLs: | | EI
More preferences can be edited directly in the file

C:\Users\Redzer0\AppData\Local\Arduino15\preferences. txt

{edit only when Arduino is not running)

5U 3.9 Arduino IDE Preference (2)
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- 1890 Board Manager

@9 sketch_octl8a | Arduino 1.8.7 - O X
File Edit Skelc

Auto Format Ctrl+T
Archive Sketch
sketch_oct183 Fix Encoding & Reload
1 void s Manage Libraries... Ctrl+ShiftsI - | 3
20 o/l D Serial Monitor Ctrl+Shift+MI
3 Serial Plotter Ctrl+ Shift+L
4} A
5 2 WiFil01 Firmware Uadater Arduino Yan
: Arduino/Genuino Uno
7} // P Port . Ardurno Duemilanove or Diecimila
8 Get Board Info Arduino Nano
9!} Arduino/Genuino Mega or Mega 2560

Programmer: "AVRISP mkIl" Arduino Mega ADK

Arduino Leonardo
Arduino Leonardo ETH

Arduino/Genuino Micro

Burn Bootloader

5U 3.10 Arduino IDE set Board Manager (1)

m s & 1Y)
- 189 ﬂU@iﬂ‘V]L'ﬁ’ﬂfﬁﬁ']u

@ Boards Manager X
Tee B Nl o TE LT )] . =
Arduino AVR Boards by Arduino version 1.8.2 INSTALLED A

Boards induded in this package:

Arduino Yan, Arduino Uno, Arduino Uno WiFi, Arduino Diecimila, Arduino Nano, Arduino Mega, Arduino MegaADK, Arduino Leonardo, Arduino
Leonardo Ethernet, Arduino Micro, Arduino Esplora, Arduino Mini, Arduino Ethernet, Arduino Fio, Arduino BT, Arduino LilyPadUSB, Arduino Lilypad,
Arduino Pro, Arduino ATMegaNG, Arduino Robot Control, Arduino Robot Motor, Arduino Gemma, Adafruit Circuit Playground, Arduino Yun Mini,
Arduino Industrial 101, Linino One.

Online help

More info.

Arduino megaAVR Boards by Arduino version 1.8.5 INSTALLED
Boards included in this package:

Arduino Uno WiFi Rev2, Arduino Nano Every.

Online help

More info

Arduino SAM Boards (32-bits ARM Cortex-M3) by Arduino
Boards included in this package:

Arduino Due.
Online help
More info
| Arduino SAMD Boards (32-bits ARM Cortex-M0+) by Arduino 2

5U 3.11 Arduino IDE set Board Manager (2)
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n1sAnRabaulSLEsY

- |@®n Manage Library

sketch_jan27a | Arduino 1.8.9 (Windows...  — O X

]

File Edit Sketch Tools Help
Verify/Compile Ctrl+R
Upload Ctrl+U
e el Add ZIP Library...
sketch Upload Using Programmer Ctrl+Shift+U
S Export compiled Binary Ctri+Alt+S Arduino libraries
2 /4 Show Sketch Fold Ctrl+K olsos
. ow Sketch Folder rl+ oM
4 Esplora
i : Add File... B
5 Ethernet
6 void loop() { Firmata
7: // put your main code here, to run rg GSM
5 HID
Keyboard
LiquidCrystal
Mouse
Robot Control

5uU 3.12 Arduino IDE set Library (1)

- PP )
- Aonlaunsnsileay

@ Library Manager

1
{

Tye [ 1] Topic B] et e

Arduino Cloud id les by Ardui

Examples of how to connect various Arduino boards to cloud providers
More info ;

Arduino Low Power by Arduino

Power save primitives features for SAMD and nRF52 32bit boards With this library you can manage the low power states of newer Arduino
boards

More info

Arduino SigFox for MKRFox1200 by Arduino

Helper library for MKRFox1200 board and ATAB8520E Sigfox module This library allows some high level operations on Sigfox module, to ease
integration with existing projects

More info

Arduino Uno WiFi Dev Ed Library by Arduino

This library allows users to use network features like rest and mqtt. Includes some tools for the ESP8266. Use this library only with Arduino
Uno WiFi Developer Edition.

More info

Arduino_APDS9960 by Arduino

 Close |

5 3.13 Arduino IDE set Library (2)
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n13AeAINUNISTHUNUFILBY 9

= s ¥
- ldennesan1Tlgeu

& sketch_jan27a | Arduino 1.8.9 (Windows... s i | X
File Edit Sketch|Tools] Help

Auto Format Ctrl+T
Archive Sketch
sketch_jan27z2 Fix Encoding & Reload
R Manage Libraries... Ctrl+Shift+1
> // put Serial Monitor Ctrl+Shift+M
3 Serial Plotter Ctrl+Shift+L
: ! WiFi101 / WiFiNINA Firmware Updater
f wordid oop Board: "Arduino Uno" > S e s
i {4 But Serial ports E
; ) Get Board Info | COM11 E
N comiz |
Programmer: "AVRISP mkll" *
Burn Bootloader [
35U 3.14 Arduino IDE set Port
- Serial Monitor
@ comt . 0 X
| Send

[ Autoscroll (] show timestamp MNewine v/ [9600baud v | Clear output |

3U 3.15 Arduino IDE Serial Monitor
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- N151a8N Baud Rate

@ comnt i LI
[ Autoscroll (] Show timestamp Newine | [o00baud v | Clear output
o =
I

gil 3.16 Arduino IDE Serial Monitor set Baud Rate
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3.3.2 ESP32
ESP32 fugUnsniieassaul (Integrate Circuit : 10) willulnsaoulnsataesiisesiu
n1sldouse WIFi wag Bluetooth 4.2 sUuuU Bluetooth Low Energy (BLE) lush fiosiuszneu

A9 9 Bnunane sesfumsidaudvainuats saudedilaviinsessuiludiuuwnn faulay

USHW Espressif 9anUszineau

U 3.17 ESP32
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MeazdaaiUnaunal

1. wheUseananaldanidnenssu Tensilica LX6 WUU 2 Wnuanad dgysy1aiuniing 240MHz
2. whsanusdinsnagluii 512KB

3. s095Un1sidenroviEANTInIIAEUBNgEn 16MB

6. awdeuifu WiFi snnsgu 802.11 b/g/n sessunsldanuiidlulvun Station softAP uag Wi-Fi
direct

5. flugyslus sessunisldanululuun 2.0 uavlvun 4.0 BLE

6. Tuswulwinlunisvieu 2.6V 84 3V

7. Tulniua Sleep lonseualnvnies 2.5 uA

8. vinailéfgaumadl - 40°C fs 125°C

9. seesunsideusefiu Memory Card

10. 5995UNSINTVE WiFi wuu WEP way WPA/WPA2 PSK/Enterprise

11. $19954915%%a AES / SHA2 / Elliptical Curve Cryptography / RSA-4096 Tusin

< a A &
aunsalissumsnanngluy
- 199snsesdasunuluesTeedyIu
< s 1 <
- oS lailnan
- \GuLwesduEla (Capacitive Touch) $095U 10 499

- 595UNS\Tauronadnoa 32.768 Khz dmsuldiudiuiastunailagiame
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2IN5HYDUABVYIYNISVINIY

Y1la1us1e 9 ve9 ESP32 sessunsiousoUanie 9 d GPIO 311w 32 s

- 5993U UART U 3 TS
- 995U SPI U 3 ¥9Y
- 5833V 12C U 2 ¥D9
- 5993U ADC U 12 U3
- 5995V DAC U 2 99
- 9933V 12S UIU 2 99

- 5895U PWM / Timer 9n%as

ESP32 DEVKIT V1 - DOIT

version with 30 GPIOs

[TEN
(TRTC GPio0 ) ((Sensor VP ) [ ADCL CHO | GPIO36 |
(FRTCIGRIOA ( ADCL CH6 ) [ GPI034 |
s [TADCICH7 ) [GPIO35
[CRTC GPIo9 ] (TTOUCHS ) (ADC1 CH4 | [ GPIO32 |
[(RTCIGPIo8 ) (TToUCHs ) [ ADC1 CHS | [ GPI033 |
{(RTC.GPIo6 | [DAC1 | [ADC2CH8 | [ GPIO25
[TRTC &Pio7Y) [ DAC2 ] [ADC2CHI | [ GPIO26
RIC GPo17. | ([70UCH7") [ ADc2 cH7 | [ GPIO27
{IRic.GPot6 | (_HspIcLk | (TToUCHs ™) ( ADC2 CHe | GPIO14 |
(RGP, (HSPIMOS! ) (TTOUGHAT) [(ADC2 CHa | (GPIO13 |

VINGE

O8 (GPio22 | [iZEscl )
(CGPio1 | [UARTOTX )
(TePI03 | [UART ORX ]
SDA |
_GPIO19 ] [[VSPIMISO'
(CGPI05 |
arduinoall.com (GPI017 | [UART2TX |
((GPI016 | [ UART 2 RX
[TGpioa ) ((Anca cro | (JTOUCHD ) (TRTC.GRIOI0T)

(Tepioz | [Abca cHz | [[Touchz. | [RICGAo2])

3U 3.18 ESP32 Pin
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3.3.3 MCP2515
MCP2515 Wugunsalsievengd1niu Microcontroller filarwanunsaluniseu
feyannszuu CAN - BUS Protocol lagil Bus Controller w3 Interface SPI waiw TJA1050

CAN - BUS Transceiver

5U 3.19 MCP2515
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uazBeaaUnaunsal

1. CAN CONTROLLER Lua$ MCP2515 w84 MICROCHIPS
2. CAN DRIVER 1ua3$ TJA1050 w84 NXP

2 Y ¢ 1 a s PR 1%
3 L%@NW@ﬂUI@JIﬂiﬂ@UIVﬁaLaE)iﬂ']ﬂu@ﬂw']UVI'N?JULWEﬁLWﬂ SPI ‘LWVIQ?%UU 5V llay 3.3V e

ANLSEER 10 MHz
4. 5993ULM3g1U CAN 2.0B, CAN 1SO-11898

5. svuEmensiieuredyaadeaisseuu CAN - BUS Tuslanea amisa 62.5 Kbps #a 1,000

M3 UarAs 1 Mbps Ao 30 LWA3

7. ¥l WAenes 5V

CAN Module
- T T e e T liieine T ol T TN T o W g B |
i |
| RXCAN | e
| CAN ol — T8
: Prorocol TX and RX Bufter. imiorrace [ 39K |SP1
Engine asks and Filters Lagic ou—
-
I txcan | .
| |
| ISR B TS SR N B R R S L e e g e g R cosoele | el
Control Logic
QECH ]
Timing
OSC2 et : |
General
CLKOUT =} (2, Ll
RXDBE
BYXIBE
inteds FRORTS
i TXIRTS
Interrupt TRIRTE
Redsep RESET

3U 3.20 MCP2515 Diagram
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YINISLYDUADVYIYNITNIY

Interrupt
Serial Clock ® MCP2515_CAN CAN High
MOSI — - -
— — |
MISO = = =
— — |
Chip Select — -
Ground
CAN Low
yoe L
120 Ohm Termination
g‘U 3.21 MCP2515 Pin
PDIP/
Name SoiC TS.S op Q.FN 'y * Description Alternate Pin Function
Pi Pin# | Pin# | Type
in#
TXCAN 1 1 19 O | Transmit output pin to CAN bus —
RXCAN 2 2 20 | Receive input pin from CAN bus —
CLKOUT 3 3 1 O | Clock output pin with programmable | Start-of-Frame signal
prescaler
TXORTS 4 4 2 I Transmit buffer TXB0 Request-to-Send; | General purpose digital input,
100 kQ intemal pull-up to Vpp 100 k2 internal pull-up to Vpp
TX1RTS 5 8 3 1 Transmit buffer TXB1 Request-to-Send; | General purpose digital input,
100 kQ2 intemal pull-up to Vpp 100 kQ internal pull-up to Vpp
TX2RTS 6 7 5 | Transmit buffer TXB2 Request-to-Send; | General purpose digital input,
100 kQ intemal pull-up to Vpp 100 kQ internal pull-up to Vpp
0SsC2 % 8 6 O | Oscillator output —
0OSC1 8 9 7 I Oscillator input External clock input
Vgs 9 10 8 P | Ground reference for logic and IO —
pins
RX1BF 10 1" 9 O | Receive buffer RXB1 interrupt pin or | General purpose digital output

general purpose digital output

RX0BF 1" 12 10 O | Receive buffer RXBO interrupt pin or | General purpose digital output
general purpose digital output

INT 12 13 1 O | Interrupt output pin —_—
SCK 13 14 12 | Clock input pin for SPI interface —_—
Si 14 16 14 I Data input pin for SPI interface —
SO 15 17 15 O | Data output pin for SPI interface -
Ccs 16 18 16 I Chip select input pin for SPI interface —
RESET 17 19 17 | |Active-low device Reset input —
Voo 18 20 18 P | Positive supply for logic and 1/O pins —
NC — 6,15 | 4,13 | — |No internal connection —
EP — —_ 21 — | Exposed Thermal Pad, connect to —

Vss.

3U 3.22 MCP2515 Pin Detail
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3.3.4 swauﬁam%’ayja Honda PCX Electric

fg‘d 3.23 Honda PCX Electric

sodnseususndsulni lnswasussuuaemuuuusameslafunfudussuy
vawesliii Aduirdeusendsnuliiiuuy 100 Wosidud dwdmaliinnistuives 13nns
Jaeefansuaulaoenlas uazidosanldiinisliedesuddununielundr ssuuueines
Tihfvredenaliaieseuddeulsides

é’fﬁﬂiawauﬁﬁﬁwwﬁﬂimsmag}ﬁ 144 Alan$y YUIAYIMTIIAY 100/80 LazEIINas
120/70 SULpBoUESTUUANENIL V - Matic WUAMBIAMSUNITEN13MASBuaYNITdDIAINs
T flournarugedi 12V seuuliuuuu LED soudy Tunsudalithunisadaganansedald
FeveznieUszana 60 Alawns Tagldnarviaannuuneae’ 0 Weddud auds 100Wesifud

SafignUsvaney 4 4alug
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3U 3.24 Honda PCX Electric Battery

a

suvnummesiinsalpaenzluiemalulad “Honda Mobile Power Pack” &4
Bunuaiae3 Li - on d1uau 2 Aeundafiulisuluiieios miuguuin 50.4 V Sausshesnin
lﬁgqqﬂﬁ 5.7 PS # 5,000 rpm LLazLLsaﬁmqaqmagﬁ 18 nm 7 500 rpmMdY FNLNTOABAKUAADS
ponIvsaduuenld aunsedudsuteuldegisine ufesessunsideunslaensadngm

nelneslaAlasnme wuanvaeslymuusnesnialulaas
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3.4 a2nluy waznauszuulasau

3.4.1 H9ANAUU

USER (APPLICATION} SERVER VEHICLE {HARDWARE DIVICE}

RECIEVE BLE TOREA

U 3.25 fediuau

66



—_

o L1 AW W DN

Vehicle Microcontroller

Smart Phone Server

3U 3.26 29AUTZNOUYBITZUY

3.4.2 Wengunslgeau
fon wavUandonszuudnseruous diunisdendsdie Bluetooth wuu BLE
. AIVEBUMUNLITNTYIUHUANIUTZUU GPS 3G
92988 UVLNELAULUALASS WUTEUU CAN — BUS Protocol
. mwaauaamzwé’wmwmmaé CAN - BUS Protocol
. A379@eUANUNNTAINS NI LLUALAD3 CAN — BUS Protocol
. A571980UIEEENNINSAUNaLABSIN CAN — BUS Protocol

dedoyaaanuzdnseueust uasnisnswyieng 9 i1 lslareantsdeansiedna i 3G
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3.5 NITIURDNWALATUTaU

B misavasaundnuazuaadoyauvas

Wwonwsoass Usaloaudasus:ssunaiududiBtiwsou

rom et O Do,
c
®
g
e
)
v $
@ natdandonduriu [2] n<\§gns:50 AyuunaEn © rntsomuasousndov
Facebook #So nadu Register SInuunandoviaAIY aupsandndcumstd
AQuYEI “Register Now” woasinsAwn
= ==o =0 —0 =
& ea &

eI
£ ' 2 % . 2
\_# ) \\_# )
@ rmsswinaavasus:sisu © osvutududdinsutsadwsou O swudarimuauadouly
ua:tugud AulukthudvAY ua:gousy
=0 = =0
x
£ ©
wisudouldng:
[FENER ] Lawloesdr
=
% . 8 o .
\_# ) \_#
@ BuaeBuaviusov3v © somthiassoaaulonas

wasyudnietu 24 $51uv

35U 3.27 Bmsldauunenwiiagu (1)
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=9 mstwudayauaslata K$ouastAsGa

foud:rNIsPavsn Goviddayavasiadandouasiasdanou

~ 16:3857 0 ~ 193557

i 33
%on 4 g s
© nawyawioyudvuu © donwuy Payment Option

— ninptavvasinsda/iata
— Gofifiovns

-;——-- sRanduUasaniy
&I

[~ A

—— 16ou/0 finuadguasvas

© don “Add Payment Method” O nsandayavulas

U 3.28 Fnsldauuennantu (2)
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NIsopvsn MswWagudaiwovsn
= uazAusnnadu

T =X\

=I5

#8. -4

(3] ﬁumqn§usnﬁﬁaums Tasna
“Search location” nSatdonon

KyQRDEUULKU

oo/

@ WUWauau Haupcar n3d Adn @ &donaiidoomsidsa

wasafdovmsAusa

nscindovmsAusanadu Kéo Dropoff/One way

- =0 JIoo\)\ ¢ —

— 16:35 = @ ~ 19:35 <

e -
-]
sy
" ation™
oo P
A e ||
% . » j % . » 4
@ Fongusaiidovms walkua “Select stop station” navonWalkua
ua:na “Reserve” “Select stop station”
o:fugafansndosoAuld

ASAIUDUSIAY StUUDAQAIUSNIS 2 doufo AGOTUL+ANSIEENIY

— =0 [
< oy iy -

/ * mnopvdouddstuoh 8 Buly
s:wuoAcinunlusImsiwSulosdaludt

4=

|| noadonid3auinsda

2 SRR
uwnino ﬁfwﬁﬁo 3 @ondoomodisudu
e e e Pty
: 30 nu/vu. 5 simsounduldow

L 5 240 nus3u bl ssums:o:mvdsuiiu
5 nu/ou.

M 2o 120 Tl T 47 vinny.
10 nu/uu.

s s 80 nu/Su 33 e

* mndurfiudmnninds:u=moihdont3
S:uURIANAIS:u:MvEUAAURIUS IMUWAND

© EonuWwninosim * SIEMVIHUISIBU AUDUDINS BN O nadudumsoov
mnswsdluonru 8 (Fddluvavandaniiosu) “CONFIRM RESERVATION"

U 3.29 F5nsldeuwennaatu (3)
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@ nssSusn ua:nadaaaonsn

- 16:3555 © ~ 19355

= : L%
@ dvanpovsoudd WAsaldlae © nalu “Unlock” 1dodavmsuaadansn

twWausy Haupcar wa:natuy ua:nadu “Lock” 1jodiopmsdonsn
Lock/Unlock

U 3.30 Femsldanuuannaiagu (4)

s i : S B
Ne= gl 2 /g 2\ ooy
@ uhsonauluoooAundaldy © na “Finish your trip” Wodugamsidviu

nEoadunfuIdDNTS0pUDDYSA
- " - S -~
na “Lock” 1WadansntRISuuSoe

U 3.31 Femsldauuennaiadu (5)
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N5l UTEUUSaINTE18UA Honda PCX Electric

O M BESLEYATION

s £ AL vy
ElL ECTIRIC S

SMART STATION

g‘U 4.2 Electric Smart Station
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a a o a =] ] v v o ¢
1. lWUALDNNALATYU LAy La@ﬂﬁﬂquqﬂﬂﬂfﬂaﬂw L3INAB ﬂ']{[,‘ll\ﬂuﬂ AIYTIULURN

}
|

King / |
Mongkut's
University of
Technology...
ANINBIAD
malulad.
WIZVDMINAY
SUYT (H9...

Children's
scovefy Museum 1. @ Q
WABATUT. :

U 4.3 n3vaslda (1)
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2. ABNINSHIULUAAUNADINTT NIoUMIUANTUNAINITINUMLABINT LarIITLATUIAS

Honda PCX Electric @ KMUTT-Building3
< KMUTT-Building3 Cancel vidbh Sanased ST
12aioov - AUSH 2019-11-18 > 2019-11-18
s e 18 Now = = 18 Nov 14:20 17:20
START 1420 2019 a ENO 1720 2019
douaa
ﬁaonqsﬁusﬂﬁanéu - Wsludulda Promotion Code Redeeml
Honda PCX Electric wasaa 0O Baht O Hours
ASAIUDEUSIAN
3 hour rate $90.00
Estimated price B90.00

= >

S1AISOU 90.008

n:10ou 9nn-9266
uuaLaos 100%

Auf 1 CONFIRM RESERVATION

U 4.4 nsaesldau (2)
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3. nnaindeuULLeuR TuThedievesiidnseueud Wiedunsugnszuugunsniidnsseud

sU45 Waszuunanseugus

75



4. SYUUITOUADURNIORLUdR gandaaiuevmaiatu den “Unlock” iwewnaindy uaz

Jeadnd Unm S uunRnNfITnsEUsLs [eYIN1SASEUUNISIMaININTEUEUR

Lock /Unlock
- .

Honda PCX Electric  ® e KNE 0.0
onn-9281 = &

RESERVATION ENOGS IN
3 nours

b3

Bluetooth connected

FINISH YOUR TRIP

U 4.6 Uandanaznsenueud
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7. lodansaN1SYnaILUes NSEIULUS NAFIATAATISNNITINUEIUN UL NAIEIUN UL

wEourusnilemutievessiety Wunsianisviaudnseuesua

U 4.7 WUaszuunstutinssugun
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v @ s

8. Wladaansianldudnssiususd Iaaiaduaniuduunin ffi9nseusus ieUnn13vineu

a @ @ ¢ i gl a & < 2 &
NITUUNITOINTYIUBUR  Lagtan “Finish Your Tr|p NLONNALAYU LUUDULEIAEU

3

Bluetooth connected

BL—o\\ a

Report Find where Report
Damage you parked Accident

FINISH YOUR TRIP

U 4.8 Ynszuvaumsidenu
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Ugymiiwuszndnamsaniiueu

1. S2UU CAN - BUS Protocol Lﬂuszuuﬁmﬁaga‘lﬁ'ﬁaﬂ taziinnuwanaenuluvane

1 ¥ = o Y a Y o e . dy
NZBRRIRED) ﬁ]Q‘VI’IGL‘VILﬂﬂﬁiylﬁ'lﬂ'?’\NL?J’]ﬂu‘lﬂﬂUiﬁiUU Firmware WUITU

- YFuufszuu fiu CAN - BUS Protocol Tviaunariu idenyngunsal Hardware fvangau

Anwiszau warguuuuvenszualnianeludnseeud eliviudiiugunsalmunuszuy
2. ssuuiinssunIudgaanaeluguninug gunsalauANsEuY Uagszuy GPS

- wWasugduuunisfinagunsal Aievne wavssegvinaveudazduluszuugUnsalmuny Usu

v v :4' < Y
szuulitdunmsaeansmuasilumwan
3. szuuiilgynni3enanasa wazauadeslunisdedayalun Server
- uidayeen1swa Protocol Tumsdeansividenadesiunisviinuassszuy wuiuluiinig

datoya 1 Frame lnilatayaladnuniuinniign wazandnuiuseun1sduioannsruiuresay

nsdateya
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VEHICLE CONTROL SYSTEM AND A COMMUNICATION
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| APPLICATION B SERVER
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Vehicle control system and data DATA LINK =
communication. Is a project that created to control

device and read its status. The project developed 2 APPLICATION = MICROCONTROLLER
N 2 s¥UU OBD - Il protocol

4. wovmaiAtuannsodindsnunugunsaild

for Honda PCX Electric motorcycle. The system can
be accessed through mobile application to
communicate with microcontroller. Users can find
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car's system as well.
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