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ABSTRACT

Classic cars use analog dashboard system which use for a long time. The classic car can
be damaged, unused of some part, and the dashboard will get that effect too. Such as speed
and acceleration meter is not measured, the pointer pointed to the wrong mark number and also
the light of dashboard is not display. These reasons can make the engine damaged, and it is
lethal.

Therefore, this thesis is to make the multi-sensors for engine measuring system that display
on a digital dashboard for more accurate and less erroneous. The proposed system can protect

the engine damaged and also an accident for dairy use classic cars.
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2.1 Raspberry Pi

Raspberry Pi [1] Wiatulud 2549 fiunine daiauusas Ussinasengy I%@a%’mﬁq?{ﬂuﬁa
Eben Upton, Rob Mullins, Jack Lang uag Alan Mycroft figasjanneiiagliduneufninessageie
LazaInsRnNMsThuesrenianesnieunadeulusunsudieg laviui msfiduduvesaas
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Raspberry Pi {uipSosneufinnosunnnds fdvwiadiewituinsasia vhouldmiiousdes

=) )

a s ! Y v a 3 a Al LY U s a6 6 1
ABUNILADT FNUITOABDLYINUIBABUNILABINIBIDNINTBITU HDMI 9895 ULUNALaEALUDIANIY USB

s A |y

port Unf AedusannseindiasAsuasniifiogududeldias 1ioidsvats Mini USB #ldwnsadle
fouazgunsaldun hiumeuiiames vieithiurufaliilefiofagsily Raspberry Pi vinails

Raspberry Pi 5835u3gUuUfuRn1358und (Linux Operating System) lavianasyuu L Raspbian
(Debian) Pidora (Fedora) hag Arch Linux 10w u Tnefas quy SD Card vasn Raspberry Pi ﬁygﬂ
onuuUIlWll CPU GPU Lay RAM aginelu@uidieniu fqaidonse GPIO Trildaansailuldsmiu
guUnsaldidnvsetindduq l¢dnene

AuENURAYDY Raspberry Pi Model B figvail

- szyuulszanana quad-core 1.5 GHz ARM Cortex-A72 64 U

- Memory 8 GB LPDDR4

- mil,%amia 2.4/5.0 GHz IEEE 802.1b/¢/n/ac wireless LAN , Bluetooth 5.0, BLE

- o3 Gigabit Ethernet, USB 4 wasn

- GPIO 40 pins

- I9SUNMNWLAZLABENUNDSA micro HDMI, 2-lane MIPI DSI display/CSI camera, stereo

audio a¥ composite video

- Inanszuuufuinisuagiiiudeyaniu Micro SD card
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Bluetooth 5.0
Micro SD Card Slot
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display port

USB-C Power
Port 5V/3A
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sUl 2.1 Tnssai9ved Raspberry Pi

Note: all dimensions in mm

Gigabit Ethernet

2xUSB 3.0
2xUSB 2.0

4-pole stereo audio

2 x micro HDMI 2-lane MIPI &Sl
ports(up to 4Kp60) camera po

g‘dﬁ 2.2 Raspberry Pi 4 Model B

(91983l https://www.raspberrypi.org/)



GPIO 14
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GPIO 15
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gﬂ‘ﬁ 2.3 GPIO (General Purpose Input/Output) 489 Raspberry Pi 4
(919841me https://www.open-electronics.org/raspberry-pi-gpio-pinout-learn-how-to-make-them-

work/)
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2.6 On-board Diagnostics
On-board Diagnostics (OBD) [4] 1Jusyutiiasngin1syiauresnisseudnsauudiouaudu
\iaUBNAMAIIANURANA ATl UAILTRENAKITUAENTALIT NMTIATIZYIRAZLAUFBUILUY OBD T

a (3

folunmspruiigudnsasuddeslfiRnuiielisasuivnatelinuaenndesiu Tnglusfniu saeud

U

NNAgazAeiszuy OBD | (OBD Level 1)
£UU OBD | laiSandnanfiunumasusianul a.a.1980 Taeilandu OBD 1u axgnilvaglu ECU way
ITATIVABUNITVINNUVBITEUUAIY) 8 1emaiile Aounaniiueueuduiuyf (SAE) Jlaiasiiu

ANNEAYYRITEUU OBD wagldinisiauszuy OBD Fudu OBD Il

CAN Device
§# Network

RACE CAPTLREA ‘ [ [P} e R p—

@ A - [N '\ 5 1 T TTLE PRl Tes
WELEE PO D
T oL DTy B LU TR T
E wATLE FLWE,
w-.. TS T

UL LEVEL

Dz BFE

VR

ml‘aﬂlﬂ" YOLTARE

sUfl 2.15 ndnnsviiauwes OBD

(91984lm8 https://siamultimateracing.com/blog-detail/OBD)
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2.6.1 OBD Scanner

0BD Scanner gnildifionsiainrisng q fisuldanwuwesseuiniosoud dldededle
OBD Scanner L&19z@N150ATINADUANURAUNG wazdiasiziauianata yinliaunsaundeyniuaz
fouuTLIATDIEUAlAnTIY

AuANURYE OBD Scanner figfadl

- Bluetooth version 4.2 BR/EDR

- Range 30 m

- nandildEeans 35 ms

- anudigeaaiionueuiges 460 Hz

- Power supply DLC 12 Volt

- Tgfunaae ECU 9131 DLC connector

2.7 vgyv

Ugyv (Bluetooth) WWudarivunanamnssuinietiediuyarawuulialy Waunlae Bluetooth
Special Interest Group (SIG) Wl Tuil 7 nquaiau 2532 T3l¥dmsudugaunsal 2 Fuguldlfananse
viusandulaluszezlinu 100 wes wu yilsiupeuiaumes smartwatchfiusmartphone Lugiu

vgym MWdyaainganud 2.4 GHz wiazUsziva azldvenunlndlAss 2.4 GHz usiuya
Fosdgarasiuauineiuly dsvuuanulasaselasinsiaduyimnoudousde wartosiunissn
Fuaalavaduredyanauavdsunuadilddoanstaednluin wingdmiumstremeleudeyalng
wualdluglsnn wWu e deanu tusu

% 1=

ugyy [7] Yagtugnitmunlutiegui 5 dauaudfdeoyaseninuniigeda 2 Mbps THuuuaisn

11N 5 Mbps 5zuzn15919UMeueno1A157 200 westilaluiiinglag Anwa1d (Line of Sight) uag

9

40 wnslueAs dwdayaleane 255 byte vilvidldaninsodstoyaass (Payload) ewesninaulaglisies

&3 Header avfuiiloN wenant ugym 5 Swawunsaldamlafuneidunieiieg



&3 Bluetooth

sUT 2.16 TalAugyy
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~

Printed
Balun/

| Matching

Network

=

1

BRF6100

Power

:
Hrs

g
— BT S

5UN 2.17 nann19vina1uueIugny

(91984lae https://citeseerx.ist.psu.edu/viewdoc/)
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2.8 RS-232
Recommended Standard no. 232 [5] ﬁammgmms?{aawﬂ’agaﬁ%maaquau‘ﬂsu S?fﬂgﬂ
Avundundausnludl a.a. 1960 Tag EIA (Electronic Industries Association) w3 0sNANgAAYNT L
Sidnnsetindveseniim senuuvaiielilunsdsdoyasunsuuuy exddasifa 2 fievna Wielrinasld
ﬂmsluﬂ'rﬁL%amiaﬁaaﬂﬂé’aqﬁ’uszwjfmqﬂﬂiﬂiﬂamﬂama%ﬁmﬂ nssuasdyruaziiszau é‘@ﬁgm&gum
3 Taadt aufis 15 laddwiuasdn “0” uaziiseiunssiudl -3 Taad aufis -15 Tad dmiuaedn “17
117351 RS232 1usasguiisu/dadoyauun Full duplex Aamsasunazdsdoyaldnion
fusglunanieatu Tnsmssu/ddeyatuasddaelviimn 3 du Wud aedsdoya (T aesutoya

(Rx) aza1uay (GND)

AaNMILe RS m?aoﬂaim
&£ Tx
RX b g’ 5 + B
GND f——— Al N - 1T GND

U 2.18 N15iTausia RS-232 5¥MI19ABNR RS ULAT013la i

(819841a8 https:/Awww.omi.co.th/th/article/rs232)

RS232 Pinout

Pin 1: Data Carrier Detect (DCD)

Pin 2: Received Data (RXD)

Pin 3: Transmit Data (TXD)

Pin 4: Data Terminal Ready (DTR)
Pin 5: Ground (GND)

Pin 6: Data Set Ready (DSR)
Pin 7: Request To Send (RTS)

Pin 8: Clear To Send (CTS)

Pin 9: Ring Indicator (RI)

g‘dﬁ 2.19 deyayad (PIN) v03nase RS-232

(9798410Y https://www.stratusengineering.com/rs232-9-pin-pinout/)
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N1SODNLUULLAZNAIUN

3.1 AMNIFAIUVDITEUU

RS232 Android OS

v

Classic Car +| ECU LCD screen

b4

OBD scanner [—* Raspberry Pi

UM 3.1 lapzunsunisiiaussvedssuy

1nnmd 3.1 Weildnuaninsasudaaiada Gulsesiianed fuinioseudazGuianisna o
aeluaieseusd dsludandes ECU (Electronic Control Unit) Litetitendeyaiiifainmsinuszinana
91011 OBD scanner AT adaUAIAzaaIUY UdIdwiolUS: Raspberry Pi ﬁﬁmiamﬁgﬁzwﬂg‘jﬂ’ami
Android fnssendasuenaiatu Hondash uazideuseriuae LCD iieliuanmasenyuidusidias

waganueae o lusuuuudines

3.2 N15AAAINaaY ECU

Amsunsindanasd ECU du 1SuannistesaslnaineIaseudiousaiunaad ECU 1914

Y v A

Hamilaanaslineinuilandsvedlaeans ganvilaweustalniin 12 Taad waranendeduaindaiuay

v Ao

luedlaeansila Tudiunaes ECU sauvaeaieduaiad RS-232 seni1enaes ECU fiu Raspberry Pi

Ae

3.3 N5 Port RS-232

A ! Aa 1 a P s A ) a A ' VY Yo o
LBYINNADY ECU IU5QW3J@8LW3J llllIW'E]imwaqﬂqiﬂﬁaﬂﬁanﬂﬂLsﬁ@N@@ Raspberry Pi 1@ E\JQ@‘VH

Y

3aldinssauuaanaes ECU Tneifismesnoynsa (Serial port) uazfin IC MAX232 iilusne
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5UN 3.4 ndsniseaudasnaas ECU

3.4 535naq Port OBD 1

iesannans ECU Tusafiflegis lifiwesnflannnsasessy Port OBD 1 1duliieardiy RS-232
{3mvi Sedfesvinnisiiin OBD wileliannsniouseriy OBD Scannerldt

Tgmsfinda Port OBD 1 9xdinn (Pin) Adfesld 3 armndneluenn Ao o Data nidauan uaxly
281 Taga Data azfaudeiunass ECU LLaslwsi'jg’m’mLLaz"LWGz“?aaU%L%auﬁiaﬁuivdﬁﬁgmuwfﬁ dlefinds

Port OBD 1 ka29¢@1115019911 OBD Scanner lokag



sUfl 3.6 n31h OBD aniTewsiendsanings Port OBD 1

19
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nsvihuvesgunsalimsesldaunselyl

4.1 NMINAARIRAAILanaLATY Hondash
WiegdavilavinnsinnsssuuyiAn1s Android Ui Raspberry Pi sauvisfadanendindu

Google Play Store 1a2 @1unsafAnAskonalaty Hondash 16

5UN 4.1 miiwie Home v8332uuyfjUins Android Tiin1sfndsiendiaty Hondash
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4.2 Msnaaauausagunsalnelusasud

HAnvilanaaendauneguniaisie q wWidieduwds lad1ezidundes ECU, OBD scanner,

Raspberry Pi 5971938 LCD 7 7 wud sasundsarsnsaldanulaniuund

~Hhy )

g‘dﬁ 4.3 wihae LCD 7 dnfideusiertu Raspberry Pi
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4.3 Msnaaasldarugunsal

nasnlaRnAkendlaty Hondash wag Wouseaunsaidng 9 wWidmeduwa Wekldaudusa

e

W& unantasosusuuueundoniinisian uas luwendiady Hondash § duszuuianoaiinis
\Wasusausey G?fafmﬂgﬂﬁ 4.7-6.9 n5st 8 ns Ml @ansavsvensuIuAS eI ndnThan Land
THlunssndaniessud n1synsudavenaiossus uunnes mnsinanaiessud anurssuuldomas
NM13M519TURENTLaU waztUesidudnisasuulatendamadussosdu auadidu 91nuuaens was
gFrelurn uaﬂmm‘j&j’ammimaﬂqmmﬁmawﬁmﬁLLazm%"awwﬁ sauaue nszoymafidulduas

AU UNISTU waztnsunlgluTunsdu

Calculated Load Value (
1000y

L =

1231

km/h

Ignition Advance (IGN-2 |7
~n Trip (This ride) Distanc 0.00 km

246 Duration 116:05:26:33
————— Top Speed 0.0 km/h

Average Speed 0.0 km/h
Total Consumed Fuel 4302.1 |
Average Fuel Consu - |/100km
Fuel Cost 4302.11 $
(VTEC) Distan 0.00 km Short Tenm Fuel Trim (C
VTEC) [ 0:00:00 N
-11.7

JUT 4.7 vaaeugUnsallagmdeuAuiiavassagus
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~20

Trip (Thés ide) Distanc 471 b
36.1 Duration 0:23:54
Top Speed 107.0 km/h
forege Speed 118 km/h
Total Consumad Fusl 1.01
Avenage Fual Consu 20.6 V100wm

Fuel Cont 0.97 8 e
(VTEC) Distan .09 km S Tom P Tam

(VTEC) ( 0:00:04

[
— P - ——
axn L [

) ST
TV
-y

24 ] Tip (This ids) Disbanc 8.49 ko
J— e {100

Ouration 02618
kv

Ramery (V2AT)
i

14,04

a D] ] Y
JUN 4.9 nsldnulaeisesruslunisdy



(VTFC) Distan 0.58 m
(VTFE) 1 B0RVe

5UN 4.10 mMsldnuleeiinisidedluseninedu
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Overview

Raspberry Pi4 Model B is the latest product in the popular Raspberry Pi range of
computers. It offers ground-breaking increases in processor speed, multimedia
performance, memory, and connectivity compared to.the prior-generation
Raspberry Pi 3 Model B+, while retaining backwards compatibility and similar
power consumption. For the end user, Raspberry Pi 4 Model B provides desktop
performance comparable to entry-level x86 PC systems,

This product's key features include a high-performance 64-bit quad-core
processor, dual-display support at resolutions up to 4K via a pair of
micro-HDMI ports, hardware video decode at up to 4Kp60, up to 8GB of RAM,
dual-band 2.4/5.0 GHz wireless LAN, Bluetooth 5.0, Gigabit Ethernet, USB 3.0,
and PoE capability (via a separate PoE HAT add-on).

The dual-band wireless LAN and Bluetooth have modular compliance certification,
allowing the board to be designed into end products with significantly reduced
compliance testing, improving both cost and time to market.

31



Specification

Processor:
Memory:

Connectivity:

GPI0:

Video & sound:
Multimedia;

SD card support:

Input power:

Environment:

Compliance:

Production lifetime:

32

Broadcom BCM2711, quad-core Cortex-A72 (ARM v8)
64-bit SoC @ 1.5GHz

1GB, 2GB, 4GB or BGB LPDDR4
(depending on model) with on-die ECC

2.4 GHz and 5.0 GHz |EEE 802.11b/g/n/ac wireless
LAN, Bluetooth 5.0, BLE

Gigabit Ethernet

2 x USB 3.0 ports

2 x USB 2.0 ports.

Standard 40-pin GPIO header
(fully backwards-compatible with previous boards)

2 x micro HOMI ports (up to 4Kp60 supported)
2-lane MIPI DSl display port

2-lane MIP! CSI camera port

4-pole stereo audio and composite video port

H.265 (4Kp60 decode);
H.264 (1080p60 decode, 1080p30 encode);
OpenGL ES, 3.0 graphics

Micro SD card slot for loading operating system
and data storage

5V DC via USB-C connector (minimum 3A')
5V DC via GPIO header (minimum 3A")
Power over Ethernet (PoE) ~enabled
(requires separate PoE HAT)

Operating temperature 0-50°C

Fara full list of local and regional praduct approvals,
please visit
hardware/raspberrypi/conformity md

The Raspberry Pi 4 Model B will remain in production
until at least January 2026.
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WARNINGS

+  This product should only be connected to an external power supply rated at 5V/3A DC or 5.1V/ 3A DC
minimum’. Any external power supply used with the Raspberry P 4 Mode! B shall comply with relevant
regulations and standards applicable in the country of intended use.

+  This product shauld be operated in a wellventilated envitonment and, if used inside a case, the case
should not be covered.

+  This produet should be placed on a stable, fiat, non-conductive surface inuse and should not be
contacted by conductive items.

*  The connection of incompatible devices to the GPIO connection may affect compliance and result in
damage 10 the unit and invalidate the warranty.

+ Al peripherals used with this product should comply with relevant standards for the country of use
and be marked accordingly to_ensure that safety and performance requirements are metl. These
articles include but are not limited to keyboards, monitors and mice when used in conjunction with
the Raspberry Pi.

+  Where peripherals are connected that do not include the cable or eonnector, the cable or connector
must offer adequate insulation and operation in order that the relevant performance and safety
requirements are met.

SAFETY INSTRUCTIONS

To avoid malfunction or damage to this product please observe the following:

+ Do not expose to water, moisture or place on a conductive surface whilst in operation.

* Do not expose It to heat from any source; Raspberry Pl 4 Model B is designed for reliable operation
at normal ambient room temperatures.

+  Take care whilst handling to avoid mechanical or electrical damage to the printed circuit board
and connectors.

+  Avoid handling the printed circuit board whilst It Is powered and only handle by the edges to minimise the
risk of electrostatic discharge damage.

A gobd quality 2:5A 'power supply can be’ Usdd |F downatresm USE periphersls’ contiume’ less than
SO0mA in total;
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Tunisfnge Android 10 sﬁ’mﬁﬂé’ﬁ']msmaﬂuamlvxlﬁﬁai’%ﬂuéfaﬂsﬂumiﬁmﬁgﬁmﬂﬁul%ﬁ
konstakang.com/devices/rpid/LineageOS17.1/ ﬂﬁﬂﬁlaﬂﬁmugﬂﬁl 3.5 azlalva zip Tiunnlwd zip neu
aldlg img thluiTeuasly SD card udiadeu SD card atludondouves Raspberry pi WiiaiSussuy

MIIUAN 9 tazasantnsonldenunslue]

Kemel version

Build date

Do not mirrer my builds! Please post a link to this page instead.

lineage-17.1-20210122-UNOFFICIAL-KonstaKANG-rpi4.zip
https: //www.androidfilehost.com /?fid=17248734326145720259 I
md5:55cd5eb5eda5f9e33ce20cc763ef668c

JUN .1 srdmsuaniiaalwdiiofinss Android OS 9 niaulas konstakang.com

Lﬁaﬂmﬂam&gﬁzwﬂﬁﬁami Android a7 aglifiuenaiatu google play store uilwnseuriv
szuu Fsludedimsenanszuudfuinis Tneanluanlng adlu root ¥o9 Raspberry pi 910
browser TessxuUUtANS android uazrsesdtiy Terminal 9101y 19618 reboot ileidn
Team Win Recovery Project liivinisansalidi 2 mugu v.5 nuinng Wipe Dalvik Sty
Alsaan udnadoundu Tuiden Mount Boot System liag Data oy anvyneRndslidd 1 nugy .5

\d9n reboot after installation is complete wadaudulssuuyinamlnidnass

Currently downloading from Auto-select.

Problems with the download?

e e

ni

Download Choose a different mirror:
lineage-171-pl-recovery2boot.zip & Auto-select

foe the t & JZTKFT  (Mezotur, Hungary, HU)

NetX  (Bulgaria, BG)

| "A \n !v :‘:5-.:'.:! 1

JUN 9.2 Indndesnnilvandmiudinga Google Play Store
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H rpld-re«

Mounting partitions...
Changing ramdisk...

Unmounting partitions...
Done, reboot dewvice!
HE B Vﬁhﬂﬁtl

gﬂﬁ 9.3 AAIN LU terminal

CPU:39°C

Team Win Recovery Project
3.4.0-0-KonstaKANG

Install
Restore
Settings

Advanced

gﬂﬁ 9.4 Team Win Recovery Project

CPU: 38 °C 7.00 PM

Install Zip
Select File from Internal Storage (4862 MB)

A Sort by Name

(Up A Level) lineage-17.1-rpi-recovery2boot.zip

Alarms open_gapps-arm-10.bin.zip

Sort by Date

Android
DCIM
Sort by Size

Documents

Download

g‘dﬁ 4.5 InadmnsuAnfs Google Play Store
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“ Confirm Action

Press back button to cancel

SUTl 0.6 m1iss Wipe Dalvik

Wipe
Factory Resét

Most of the time this is

the only wipe that you need

Press back button to cancel

Format Data

JUN 0.7 1wy Wipe tiosidnanlsaan
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Mount
Storage: Internal Storage (4893 MB)

Data

USB-0TG

Mount system partition read-only

Select Storage

g‘dﬁ 9.8 LUy Mount

Install Zip
1 of max of 10 Files:queued

Press back to cancel adding this zip

/sdcard

Zip signature verification

lineage-17.1-rpi-recovery2boot.zip Reboot after installation is complete

gﬂﬁ 2.9 1donlwd zip udwinsideutu Swipe to Confirm Flash
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nsARRILENALATY Hondash Wi Aanaiun1sinaekenaindunaly Aeilauendiady Google

Play Store fiuWA131 Hondash Tudesaumi wauaeninmskendiady Hondash

Hondash

Hondash snuu@uazguWIHUL ok okhd 402 2

B

ilawan - tauanisdatuual

gﬂﬁ A.1 LowaLAtu Hondash Tu Google play store

(91984la8 https://play.google.com/store/apps/details?id=net.hondash.hondash)





