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ABSTRACT

Our Project is developing an application to monitoring and diagnostic for car in 10S. We
use OBD-II Wi-Fi Adapter ELM 327 to connect OBD-II Port in-cars and get data of vehicle from
its. The Application can choose the data wvalue for monitor such as Engine RPM, Engine Load
value and Timing Advance. The Users can choose the data that they want to display. They can
change theme of application and save them to the template and share its by Facebook. Application
can notify by human sound when your engine value that they want is more than they set and when
they have to change car’s equipment. Application can save the engine value when they start
application until finish. Users can record the video while they drive‘on the road. The result of this
project is application that work every function. The Application 1s compatible-cvery protocol

standard of OBD-II'and user interface is very beautiful , easy to-use and be a useful application.
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2.1 NQYEINOUAUDZINATFIM OBD-TT

2.1.1 On-Board Diagnostic Generation IT (OBD-II)
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ABUILAIADS AN TUABAY OBD-II atAUILB; (Diagnostic Link Connectors : DLCs)
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31 2:3 OBD-IL Type A

G, B 1 O
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31 2.4 OBD-1I Type B
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1519 2.1 MAuvesudaslilsinneaves OBD-II wasn
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- e LY - |

1) PWM DLC fisunsamaisdeaiivindudiaiivi2, 4,5, 10, 16
2) VPW DLC fouiuamas sedesimindudaiu 2,4, 5, 16 ua lilifian 10
3) 1SO DLC AouiuamaTezdssinindudaivi4, 5,7, 16 @auvi 15 919l
A 16y ¥ |
wie linla

4) CAN DLC fisuiunings azassiinhdudaiivi 4,5,6, 14,16
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2.1.2 OBD-II PIDs

g1 2.6 ifugdmsauansal OBD-II PIDs [2] F1gnAmiuaailag SAE 11979

Tumsiideants Sudavessnoidin deaiinisda Mode dazra PID Fathiavgiu 16 T
OBD-II Port Vu300U§ 110z 300v@ szdamiiaosns pdwndhimygne 16 wuiu $alundas
v PID 010z |5 uvinadeyaii Liniiu ervezdhy 1, 2 wia 4 Tua st 18 aiie 185y
v 16 ds deunanme Tivziigasey ‘T'iﬂuueiazgﬁmz%uafjmﬂ PID g Tu
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This material is reserved for educational use only, not allowed for commercial use.

Forbidden to modify the content, and cite the document when use.



11

2.1.3 DTC

Generic Powertrain Trouble Codes
(POxxx, P2xxx, P34xx - P39xx)

PO001 |Fuel Volume Regulator Contro! Cireuit'Open

PO002 |Fuel Volume Regulator Controt Circuit Range/Performance
P0003 -{Foel Volume Regulator Control Circuit Low

P0004 |Fuel Volume Regulator Controf Circuit High

PO00S |Fuel Shutoff Valve "A” Control CircuitOpea

PO0OG |Fuel Shutoff Valve "&" Costrol Cirenit Low

PO007 |Fuel Shutoff Valve "A" Controf Circnit High

PO008 |Engine Position System Performance

POOGY |Engine Position System Performance

PD010 ["A" Camshaft Position Actuator Cireuit

PO011 {"A” Camshaft Position - Timing Over-Advanced or System Performance
P0012 |"A" Canmshaft Position - Timing Over-Retarded

P0013 |"B" Camshaft Position ~ Actnator Circuit

P0014 |"B" Camshaft Position — Timing Over-Advanced or System Performance
P0015 |"B” Camshaft Position - Timing Over-Retarded

PO016 |Crankshaft Position -~ Camshaft Position Correlation

PO017 |Crankshaft Position - Camshaft Position Correlation

PO018 |Crankshaft Position - Camshaf Position Correlation

P0019 |Crankshaft Position - Canwshaft Position Correlation

P0020 |"A” Camshaft Position Actuator Circuit -

P0021 |"A” Camshaft Posttion - Timing Over-Advanced or System Performance
POO22 ["A” Camshak Position - Timing Over-Retarded

g1l 2.7 syia wazANIvIINEYRI DTC

) . ] @ o o o 1 @ o
DTC (Diagnostic Trouble Code) [3] W3asWa s e ilam1 ilunguvedonys
@ a - 1 A jl‘ - I a o o
HagAauazuenNes |, ailnsal nenuiilavessnsuaiiiadu dpbvarveIna vy
R o o o 1
uanmwwm'hhuﬂuqﬂnsmm‘lﬁu wisvanilungua

DTC aziingaloiu 2 nqulhigiq A nquiidimualag SAE (58071 Generic Code

=2 o

o 9N Yo g a9 =3 ' &L Ao
admuaihnnasgiunan ansa i 1ddusosudyndne uagdnngquuilaidimualag
A as o 1 y Y] @ 1
VS HNI0oUAVBINIBY {58AT1 Manufacturer-Specific Code B4 Code 8199zHIHAMYINU 1A
o A& 4 & Y
ANIINgaIIAnA NNkl usnsUARZALEY
1 1w 1 = 1 1
pTC lunsaznqudaiautseenihisn 4 nqulngs fe
=] o & & i ERE A
1) NAuMEINVIZVUATBIUA (Powertrain Trouble Code) YUALUAIWDALT P
v ¥
2) nguRoafuszu1AT90 (Body Trouble Code) HuRUAIEENYS B

v 3/
3) AAUMEIRUTTUUFINE5D (Chassis Trouble Code) YuSUAIEYS C
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' ¥
4) NGUINBIAVTLUVIASBYY (Network Trouble Code) YUAUAIDNYS U

AMIIINoYesHa Rz T

1) sHans 1y DY Generic Code (SAE)

- Powertrain Trouble Codes POXXX , P2XXX , P34XX - P39XX
- Body Trouble Codes BOXXX , B3XXX
- Chasis Trouble Codes COXXX , C3XXX
- Network Trouble Codes U0XXX , U3XXX

2) sWadas 1wy Manufacturer-Specific Code

2.1.4 OBD-II Wi-Fi Adapter ELM 327

31 2.8 9Wnsel OBD-11 Wi-Fi Adapter ELM 327

fluginssiiivendenuwe in OBD-2 iaudaddaanusin OBD-2 iy Wi-Fi Tag
' v
v2il lefiuemase (IP Address) avwanamynesa hiins@enas Taaliguaniaasil [4]
Yo @ A @ S A U
1) 149 AT commands Tums@emsAuginsaiiisenss (PC, notebook ,
iPhone , iPod touch , iPad)
1o & v 3/ a4 o A & o A 4
2) aunsadamds hliesveveyamoldunresoua luvazyumaey , dieuay
al DTC Code
o s & 2 g 21 A e
3) 5995 USNOUANNDIA OBD-2 Fuilunias giuvadsnsuajuneanauall 1996

A VoW . . A ' e
4) wauﬂanuqﬂﬂsm iPhone , iPod 39 1Pad 1Y Wi-F1



AT Command Summary

General Commands
<CR> repeat the last command
B8RO hh try Baud Rate Divisor hiv
BRT hh set Baud Rate Timeout

D set all to Defaults

EO0, E1 Echo off, or on*

FE Forget Events

] print the version 1D

i0,Lt Linefeeds off, or on

Lp go to Low Power mode

Mo, M1 Memory off, or on

RD Read the stored Data-

SD hh Save Data byte hh

ws Warm Start (quick software reset)
z reset all

@1 display the device description
@2 display the device identifier

@3 cececceccece store the @2 identifier

13

Progr. ble P C d

PP xx OFF disable Prog Parameter xx

PP FF OFF all Prog Parameters disabled
PP xx ON enable Prog Parameter xx

PP FFON all Prog Parameters enabled
PP xx SV yy for PP xx, Set the Value fo yy
PPS print a PP Summary

Voltage Reading Commands

CVdddd Calibrate the Voltage to dd.dd voits
CV 0000 restore CV value fo factory setting

RV Read the input Voltage
Other
IGN read the igniMon input level

Note:  Settings shown with an asterisk (*)
are the default values

a

31 2.9 T3 AT Command Nfaeny ELM327 (1)

AT Command Summary {continued)

08D Commands
AL Allow Long (>7 byte) messages
AR Automatically Receive
AT0,1,2 Adaplive Timing off, auto1*, auto2
BD perform a Buffer Dump
Bt Bypass the Initialization sequence
DP Describie the current Protocol
OPN Bescribe the Protocol by Number
HO,H1 - Headers off*, oron
MA Bonitor AR

MR hh Menitor for Receiver = hh

T hh Monitor for Transmitter = hh

NL Normal Length messages*

PC Protocol Close

RO, R1 Responses off, or on*

RA hh sef the Receive Address to hi

$9, S1 printing of Spaces off, or on*

SH xyz Set Header to xyz

SH xxyyzz Set Header tootyyzz

SPh Set Protocol to h and save it

SR Ah Set Protocol to Auto, h and save it
SR hh Set the Receive address to hh

8s use Standard Search order {J1978)
ST hh Set Timeout to hh x 4 msec
TAhh set Tester Address to bh

TPh Try Protocol h

TP &h Try Protocol h with Auto search

J1858 Specific Commands {protocols 1 and 2}

IFRD, 1,2 {FRs off, auto®, or on
IFRH, S IER value from Header™ or Source

CAMN Specific Commands (protocals 6 1o C)

CEA {urn off CAN Extended Addressing
CEA hh use CAN Extended Address hh
CAF0. CAF1  Automatic Formatting off, or on*
CF hhh set the 1D Filter to hhh

CF hihhhihhiv set the 1D Filter to hhhhhhhh
CFCO0, CFC1 ~ Flow Controls off, oron*

CM hhh sef the ID Mask lo hhh

CM hihhhhhhh set the ID Mask to hhhhhhhh
CP hh set CAN Priority to hh (29 bit)
CRA reset the Receive Address fillers

CRA hhh set CAN Receive Address to hkh
CRA hhhhhhhh setthe Rx Address to hhhhhhhh

cs show the CAN Status counts
CSMO, CSM1  Silent Monitoring off, or an*

DO, b1 display of the DLC off*, oran
FCsth Flow Control, Setthe Mode to h

FC SH hhh FC, Setthe Header to bhh
FC SH hhhhhhhh Set the Header to hhhhhhhh
FC SD {1 - 5 bytes] FC, SetDatato [ ]

PB xxyy Protocol B options and baud rate
RTR send an RTR message
Vo, Vi use of Variable DLC off*, oron

31 2.0 M3 AT Command NdAaeiefiy ELM327 (2)

o o

A4A9A91MUIY :  hitp://www.ebay.com/itm/ELM327-WIFI-OBD2-OBDII-Wireless-

Car-Diagnostic-Reader-Scanner-Adapter-for-1iPhonc-/150875334132
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- Alerts
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2) Media
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- OpenAL
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- Video Playback
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- Networking

- Threading

- File Access

- Preferences
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- OSX Kernel
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-BSD
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2.2.2 MH1 Objective-C

51 2.13 deydnwal Xeode IDE

msvannuewanuuus sl §iianisle Tereavz14mu Objective-C - ¥l
@ Y ' a 4 e . :
anyuEAAIeNIE1 C udinuafaiiung 0oP (Object-oriented Programming) Fann Apple

v
1aiden 19011 Objective-C Tun1sannTdsuns yvamuinnavua Tasmsvaniuew
wansuuusyunliiams leTerea vz ianoueWHaRTUN YT Xcode [9]
A AL A o A aloa v &
Xcode o paitplunisanewnamsuuussylfuans laTewa 9
Y A A @ a L7} ' oS
UszneudIoIATodionans N 1Ha e ATl
) X
1) Xcode IDE WiWgu |, i Iy Tda tazsusunsimaaanileau

2) Interface- Builder 1o ndufdaded 15 ragai sz nunsfnaeizning

]

panilsgnoudua-IuTilsunsy Tuiiinaoarsadlamasan oz ning
Component 9199 Tulsnnsiniums
v o ¥ P,
3) Instruments 19039000 Umsi1uved 15Ny 1aoazas19AaUNINIG 1%
HUIBAINTT HUDIANUTIT I Memory Leak) Uss@NTHINMININIUYES
Tdsunsuhumagaou
111 Objective-C 1l iman Tilsins uidaaguagiinmiGmsazion Tasusniu
. @ g Q. o
1B Objective-C WALNYLUINNMYT C Tagdansnudnyazveaniy € 1asunndizms
73 v
oAU LUV AITOAINY (Messaging)  HUVIRBITUMBITUBaanaan T mniu
(Objective-C Runtime) 7991710111 Objective-C HAMANUIABUG MMANNAMINALINIYI
Objective-C 2.0 Tagu38n Apple [6]
Tamiunm Objective-C 15Ty Cocoa (API) Tu MAC OS X, GNUstep (API)
o v = " A ve o 2 a X
e Cocotron (APD 1Hudu Faszuumarit lasunisviannvulaginugiueninasgiu
a & . < a @
OpenStep (API) 11 Nextstep (Operating System) 1a83in111 Objective-C ifuniyman ogiiv

MAC 08 X 14/ Cocoa 1111 Framework dmsuad1alusunsinlszgng 1ag Library 11az/m3e
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Objective-C

2.2.3 SQLite

31 2.14 1alfi SQLite

3 o 4 @ o 1 s . .
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° 1 . . s | : =1 1 1 v a3 ° 4
aeglu Application “1ue SQLite | 111asaa313d1oden s sanuiazair 1115 nag Ivlan
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SanmiuAivnnadoun e un AT Ta)n 33 101 M512R 1Y SQLite Database 99
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dwiuSQLite g hI1%71 08 fsire1usg iy Smartphone Ha1WA7 HU Windows

o v I ° .

Phone , 1o Tetoa 83 Apple , Symbian 1381115214 Android DA 18130111 SQLite Database 31

' o v o A @
15 wdumsdamuioya ldmifodtu



20

2.2.4 Socket Programming

Open a Socket

’

Name the Socket (Bind)

}

Listen for incoming connection

v

Accept Clisnt connecticn

b

Send/Recetve Data

b

Clozs Socket

31 2.15 FuARUMIINAIUYBL Socket A3 Server

I 4 1
Socket Programming [11] Fhismsaeaissenina llsma (IPC — Inter Process
Communication) 33 msuile¥am i Tls iwaannsadade Swds deyanuld Fednumzves
[~ 4 v g . s . c’:‘/ [
socket 9zAIUMI ABMITUVY full duplex TAg¥esmemsdeaisfoan awisa 1y lanasuuas

1 o
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v . ¥ ¥
aruasaafu 1 o ld o a1sHIAT av MmNy ua IdeantuunItlgdemssenaie s a
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Fafi parent 3UAUNST 0 1FUNUMSTBAISUVY pipe 55N I14 parent/child processH3® child
Aa 1 -
process NU parent 3IU funla
2.2.5 Core Plot Framework
A- i 9 q o a o/ T
Core Plot [12] @8 Framework 131¥dmumsnans v lunenndnfuaieq
A5 Mac OS X 1182 i0S Faanninnansl 2 ia uazsandnuma TuTaSves Apple 15u
Core Animation , Core Data {122 Cocoa Bindings
2.2.6 Google TTS (Text to Speech)
Google TTS [13] A9 Text to Speech 910 Google Fuilu API Mindannannso
111 4R emuisayasentdoaarudri Yowrdr T Taudildezdoudrdan
http://translate.google.com/translate_tts?tl=en&q=Text-to-speak Tay Text-to-speak Aaf1fitsn
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@9an13 1A lag API dalifpaiauasdumasiiia



21

2.2.7 A-GPS luginsaszuvilfiidmslelewna

anuShuued A-GPS [14] (AaninnrsAnnaiiunie vesgUnsal Ges fu
vzAsteIAutaNA 3 8d 1 Tumsdnamdumiveurtesiu GpS vuitilan

) deyanlavs

2)  nanfagiiu

3)  szoza lums@uniavesdyanm GPS 910 ﬂmﬁanmtjm’?aﬁu GPS
iieenn 1A adeyara 3 sdrminaruiion Gps adarfes 3 29 MIndanIen GPS ATeq T
fivediimeguaeszms iy '

) annu lumsdumis . msTudaana GBS vesgilnsaisy GPS e

#1150 Synchronize (Feudetoya Gps) ldauysal Tasmmetoyaialans

@ o

2 d 9/ g o =} » ¥
Fuitudeyaddguazivinalug msfudyyia GRS aswisa Uszuna 30

[ 1
A <

a ] a 108 A A P . =3 bl 1
i unsdl himaadeuh minfimsedeuiaasanainiglsnannanh
¥
1
o 4 & @ W Y o o WY
2) dagnu GPS fndslanszgauaiialdiie : dyanu GPS annsagnualila
v a o & o g g A v -
wnnlang iibitsuiludesIfednsed eps utesih deseglui Tawids
&- @ ar Yy & ] A - e 1
Jvgamnsosudaanas Gps 19a Fanneglufilimavais iwi vasiasgs
=1 o . & Y a v o v
AeziAne1ni Multipath ¥9viIdiAaeImsnsz Taa llinvesmanaasdunits
2 @ 1 o VoA A o G .
3)  Aualdswwass - msnos W lddunnishdeniies utlunesila Synchronize

— é o Y < T r 3’;
aruitsuaasanal Fen Ididavindean lifisanesgissnse imsie

[ ]

Chipset' GPS & iUNASIIUDBYT 80-20 mA $3aD8d1Ind MY Battery g

o s - |
109 ¥a4a InsAnNiene

4
o =

@ 1 a ° o
nnfayvidendn JalmsAadumdsiesild Ges aunsashaou @5 Wwunay

3

L =

Qy ar Y a 4 s o . 1
Funldsandsnuiiosas Yszneudmmalulad Siumsdearsved InsAnnmasun i
o 2 = YY) ' T 2 ° E= o & Y o
AU mnvy taziims 1t usaamsnatswinvy M liiims e Gps Mald wnilu
b Y
A-GPS Tagwanms Tumsudtlamivudu dadl _
t [ o .
A-GPS 9811910 Assisted GPS (3iteasiuman) Jussuy GPS (GPS g9u11n
Global Positioning System ALAZ84A L GPRS) Nimivayudeyaiinesn1sniuss il GPRS :
< =Y @ 1 < T
General Package Radio Service %axﬂums‘usmssnm%’ayjaﬂ’;mﬁagmmzn‘uiﬂsww
Tnsduriadeuil imumssudeyanieg aseern arufion G Faldnannu [10] Tasd

b4

NANNITAIL



1

2)

22

celiphone’ Grs

71l 216 wanmsinuved A-GPS

mivayudeyailne uaziaifagiudiis suy GPRS : Taoln@d GPS daasy
nazteyanaidayiu andynis GPS TagaTs Faiinain i udannms
Wannszuy A-GPS ﬁanﬂﬁaumi%”m’fay,a‘vixwumhuwNTﬂNsu'w GPRS Tagnil
Ho11a311910 GPS Base Station 9920051 tayalslnes GPS uaznaigaiu
wina1dion GPS Taoase v lieunsalannsoi ldediesias 1 msizailnsal
$u Gps. ammnldteyni 2 minmderto GerS daflaamalunisiuds

Pouas nndaana GPS 1N

o [ ¥ § o G
udeyadmuailuasIns 12910 GPRS : uenvndiag ladeyanduiiulums

L

@

3 ¥
WIS U VB UAT 8951 GPS MU 8110 GPRS ldiiu azdeandlusaiiviins

L)
v

494 Cell Phone Location M3 Cell Site INIANN FIuAas@1aq Cell Site

o o v H 1 &, 2 1 =]
Tnsduy Aezfidumiafiniveunuiulan F3a38910 GPRS  fazdanal
4

a ] I y v & 9 ° Y C4Y 9
AMMUIVDI 119 Cell Site TnIANNLIAY wﬂwqﬂnsmsu GPS TIN50 Nesy

AMUeAI 129 voeaIIee neunvssudgin GPS  laidoedn vildnrs

° v ] o Y o 3
Uszanaramidumuiedeaz@oai las 7 wunn

bY ¥
ninmaranana 1 i A-Gps rulidediia duae 1l

D

=y 3‘, T [
a3 15uSms A-Gps v ¢ wideeamisezldanusves A-Grs {14
S B &2 1 1o o o o A o
21T GPS (GPS  Receiver) FaaaulngneziiluInsdwiindeun

Y a

Tnsdwvidene Avzdautlausnis GPRS %50 EDGE sudliusn1s Insevioile

L1

18 (% AIS , Truemove , DTAC msillaldusmsdesilinsthszarnSms



23

'
o o @

g 4 a < o
2) inunIfuSaissina . mshivsns A-Ges  neziiluvaniidyaiw
P=1

o g

v v
Y A Aa

@ dH A Y @ a 1 .&' o 4 FA
TnsAnnienamniu aaunInaaIvzye Insanniiene nil A-Gps 114
vinaauthan ligwsaldau a-ces 1deznailu Gps s33uamiall

v
My

2.2.8 Model-View-Controller

31.2.17 MVC Diagram
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