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Project Automatic lawn mower using GPS controlled via application
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ABSTRACT

This project presents an automatic lawn mower using GPS controlled via application.
Built to mow large fields such as football fields for further convenience. More users will study
the operation of GPS. Building a Microcontroller-Controlled Lawn Mower application in
navigation and its use in agriculture by the operation of the automatic lawn mower using GPS
controlled through the application. It must include the Thunkable mobile application in order
to operate the mower. Within the application will consist of automation battery percentage
Specify the location of the mower. Turning the mower motor on and off and a compulsory
system, the results showed that the movement of the mower at a distance of 50 meters is
10 times, with average speed of 0.411 meters per second. And in 5 times of mowing 100
square meters, the average battery percentage was 52.5% and the average time was 13.51
minutes. The discrepancy was 3.2%, 2.58% and 1.34%, respectively. It was found that

distances at 30 meters had fewer GPS errors than distances of 10 meters and 20 met
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2.2.2 Esp-32 Module IntoRobotW32/W33
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Ul 2.4 ESP 32
Fin: https://www.praphas.com
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Tavglusulvimihduiadieiu vaulagnisiuussiuannisuendonsend wnammiei deunan
1F5unssiu (Aussiuitiaddesnstuiuiin uassunuiingn) asfnauuuimdnluisilfuny
Tanganululuaulviusumihdudany
2. druvesvthduia (Contact) vhuihiadefuaindsnensualuliilifugunsali
iwpansldnuues
2.3.2 3anseeldauvesiad
20 NC (Normal close) fie Uniidiadazagiimumisimnlifinsaronseualiliiy

a U 1% ¥ 1

InaInmleiwThdudaziaiy neluudiasdessiegunsallniihiisesnslminnuld
#1391 97 NO (Normal open) A Unalansenindelisinisdnenseualuilvivunain
wilgdmthdudaaglifaiuiu wagyan C (Common) Ae Ynsufiseainwnasdglin ¢

WanagUn 2.5

Source 1

Jl

Ground

NO

+||||'

Source 2

UM 2.5 M3siesiad

u7: https://commandronestore.com
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2.3.3 Usznnvassiad

' '
o Y A Y (% a

= ¢ & fa Y aa a a ¢
stagiduguniunynunaaenuaInsiuIndalda smsmmsa%‘iumimuqu

21995l Arangeg19u1n Stadazvinaulagnisanensekalnidliturnain @aunsanUIeanmIL

Snwaznistanuls 2 Ussnnie

a L

31881189 (Power Relay) lngvaldualazisanitmeuunalnes (Contactor or
Magnetic contactor) ldlun1sasuaulfiiings wazdovuiaiiluginitsiadsssunn Siadaiuny

(Control Relay) llunismavaulusuilundimaalniem lnesiadauauisznniliingendt Sad

2.4 TugalsniamasuTuanusIny (DC-to-DC Step Down LM2593)

JUN 2.6 lugalsniamesuTuanu sany

a

NUN: https://www.arduitronics.com

2.4.1 Tugalsniaines LM2593 [4]

< s

Lﬁuiu@aaiwﬁ%«,iﬂql,al,miquamméfu (Step-down) ﬁummgﬂﬁ 2.6 wiaaly
nszuanssTiilussusnnlilussfuiitosadugaisniames LM2593 duszansnwlunissneliigs 8n
fassrangnandae aunsauufuseiuldlasnismusasunudfueld

2.4.2 S1waziden LM2593

- 5995ULTURWNAGER 1.23-30V

- USudaussdudunaldlutag 4-35 v

- Srenszuarieiilosligean 3A

2.4.3 msldanulugaspanas

lugagatsnian oA saUTURTIAURILA 1.23-30V Tngnyuiidisuniudsuala

a8 0 ULTIAUZADE L LLaZAAAINTLTIUSY



12

1. ARUAUDLIWIRNT Ao USuusadiugy

< a A U U
2. NYUNMULTHUINNT AD YTULTINUAY

2.5 WUALADS (Battery) [5]

o

wusnastugunsaivimiludaiundenulniituansdeguin 2.6 wazanendanuliiv

gunsallnifuazdidnnsedndsine wummesidugunsalfanunsaudasmdsuedlmiundsauli
Ialnenssmenisldwadniinin (galvanic cell) MUsznaulumedivinuazdiau nieuiualsazany
dnvllanilsde arsazaredianinglad (electrolyte solution) wummadidugunsaldniudaiu

wasuliiity Wlandalwil aunsadaussquinluladnuaes assusiussdnsaimvesiunnes

[V}
[ Y a

Huaglifin 100% lun1ssauszuinlundlunsseasuiulszansnmueswunnes Ivogiiuseuna

85% wseidsnaanuliusdinlusvuuuanuiounasujisenniiainnsusyuazaneuseq

6-DFM-12(1 J‘JTZAH"ZOHR)

SEALED-LEAD-AC!D BATTERY

Ul 2.7 wuaimesvunn 12 Taad 12 ueud

2.6 4BLARINTEUENATI (DC Motor) [6]

uaweilih fuanaguil 2.8 \ugunsaiffenldnuiuegraunsnareifugunsaifildmuay
wosinanasnerlunugaamnssusemesivansuuuassdailFinneantunudedy iens
nswisenuneuazviaveseineiliiinaenauantinisldnuvoemefudazuiaiieliin

Uszaninmasanlunisldnuvesiewesiu uazaunsadenldnulmmingauivany



13

JUN 2.8 101MBINTLUEATY

fin: https://th.aliexpress.com

2.6.1 BANNISNIIUVBIUBLABDINITLHENTI [6]

Tuedniidnineneans 2 vinu As 1ause @ud wazwosaiu sulusamaude tavin

¥ '
IS A

N13N139AABILASNUTANNITIUNITYINIUTBINBw s b nssianss fll Wellvaaindaun
v v 1 [ [ Y a Y 4:4' o X v o a

nyudnivawnwidntnihagyiliisussiuluimiesnivuluaeaindini waziienisly
nstuavesnseudlninlureaindiinaglualufianisisuiunisuyuuessnaindiingng
firnanisinavesnssualniin Sundn nuetaudinivemans woesveru sulusaiauis

6 1 a £4 ! a =3
wunsnyuveemasinaznyulUlufanisladmnimsuiiananisivavesnseualiing

s v 1

ALNUAINEUNUS ﬂ’ﬁ/]iﬂ‘tl'ﬂﬁﬂﬂ"l\i“tlaﬂLﬁULLiﬂLLﬁLﬁﬁﬂLL@%ﬁﬂ‘Vl’Nﬂ’]il‘Viﬁ‘U@x‘]ﬂi%LLEIVLWW’]

At nTNARANNIITYUTeRaInitle tnengiledievesnanile Awansgun 2.9
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NANIIVBILTIUUINAN ﬁ

==

NANTIVO T UL TILUNEN

AameveInTus Wi [L

g‘dﬁ 2.9 nyiledgvaanauils
fisn: https://www.auto2drive.com
2.6.2 NMINAUNANINVDIUDLABINTZUANTY [7]
N199119UVDIBLAD TUAZNITNAUNANINVDIUDADINTZLANTY [3] Iumiﬁ%mmm

N1SVYULATTANIUBINBNBsHUIEARIIRTIuNSIEYINIU MstdTiadidnunmuaunsiuasy

firnsvesueines laun1saivaunsn-Unsiad 2 #7 Feazihaunduiianisiulagagunisinny

Y PN o

= 5 al | U Y = ¢ o o ° s I3 a
VBNILAYNATHI LU ﬂ']{[flﬂiLaEJWTVl NNIU LAZILRLNIN 2 Vq@m']ﬁ']uu@Lm@iﬂgﬂléumqllL?Jllu’]Wﬂ']

T |

wasilisaddan 1 veaviinu wazdiadiin 2 vieuuenesaenyuudnwIRn

2.7 Wswa (Firebase) [8]

1V\I§LuaLﬂwﬁﬂum§mﬁm%maqQLﬁa (google) JagUiugniunldanuegrsunsvanglnsiua Ae
unamilesy (Platform) fisrusandoyanieg dmiunsdanisludiuves Backend n3o Server side
Faanansamukennaiady (Application) lWegnafiuszansnm lnefindasiofivs uazidealddne

a s

Inifiua reketnlul 2011 Tnsuounsiuasiond wuldu luduvessdnismdnvedindiva fo
spuuguvesyauUUEEalnsl de 2 JUnuudsil

1. pandlnsalng (Cloud Firestore) 3aiiandnageintnsalasiduuinisvesgiudeyanuy
Tl T msulunsdaiudoyanazdUmadayalugunuusealn

2 fogauuuisualyl (Realtime Database) Wuu3nisgudeyauvuiiuvestvisiuaild3siiu

Toyatuwuu JSON sassunisvhaulukuuveaiealng wilugudeyaniiuegluleuie,
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2.8 wailiuainas (Servo Motor)

woslweines fauansguil 2.10 1Wuddninlflunisaugusnludd ludannumneves
wosluawmeifevamesfiannsndsuviessmuiidonis eam lunisldeu Tagldmsauauiuy
tloundu (Feedback control) m3muaNiuuiloundu fe ssuumuauiinsinde dwnvesszuy
thunFeuiiisuiuanduns WemuauuazuFuusidianodmavesssuudawiniuvielndidsaiu

ANBUNA

JUN 2.10 Wwasliueines

fis: http://robo-circuit.com/product/

2.8.1 BANNISNIUVBNTBSIUBLNDS

Weedyaiaiadinundugeslaweidinieasaiuny meluweshiuamesazyi

v

nserukazUsrananaA1nNn ey uvadndwd i ewlanndusunlsesafinoanisti

'
1o

s A =i Q) ) " v [J 2/ 4 o o !
woshwemaivyundounudsuniaiuudideddeluvinsaivadligeslunesuyuludaiumi

[

7hoins nediddugesaesinayuiinewmesiamyy 1y nsmvguuuuloundu naunilineas

9

muAsUTeuWgufuABunaiemuaulladumisndesnseg wgndesuazisiug weslueinasil
n15AUANLAEAIIUNTNYRId ey 1auWad (Pulse Width Modulation : PWM) fiateasliuaines
PONLUUAIMFUNISARDUNRUULTIYY 11 N13AIVANTENUTDIIU UG N151E8I709300RY 1T

AU

2.8.2 MInuANwasTNamaIAI8a1AY

' '
LYY o

91914 (Arduino) Flavsn3dmsudenu weslwewesuiliegudanluilaidudn
o & A 6" . ) v ¢ @ v
d1593Ulaussiwesha (Servo Library) anunsadsnulviweshwewesvyuliuazvyunduls 0-180

BNGHI
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flertuneludmiunmsdanugeshvewmes
- attach ()
- write ()
- writeMicroseconds ()
- read ()
- attached ()
- detach ()

=Y

- attach () AefleAdunldlunismnuandyyraunwesiweameiiueialuias

(% v eal

ANRUAAINNTTDA e A e TUNAdN 0 BeAuay 180 B3

mshilsiduluTdn (Syntax)

Servo.attach(pin)

Servo.attach(pin,min,max)

Pin Aevidnyanamesengluiililunsideuderuuaineigl

Min Aapuni1vesdyanamiadi 0 esmvagesladfildlumiglulasiud (us) Tneund uda
mnlifinsserlsunsaazsmuadilia 544 lulasiuni

Max i anuni1avesdyananiadi 180 esmveseshidldlunielulasiund (us) Ineund
wdmnlaifinssarlusunsuasimunel3i 2400 lulasiund

Write () fleAduildlunsimuslfioeslvsulumudideanis fe 0-180 asrm

Angle Ao Aeyuiifioanslsr iweshuemesiuy 0-180 sarmaly

writeMicroseconds() e fladduildmunusiunisiilieeslamuludiiumisemiidivualag
fmuaduainunitwesiadlumhglulasiufiundudugeshuamesarldnnuniwesdygyin
#adeg 1000-2000 lulasiunii

nstheniladdululdan

servo.writeMicroseconds(uS)

uS: AeAAnunimesdyaadiisndudessmunlumiielilasiund lnevdavediuls

WUuwidle int

read () AaNIATUBIUAIDIANANTIUTTNIUM8RIATY write) LNBLANTIUIIALAUIDIAT

v o v & oA = S I & P r |
gaving ndudly duldwiilus derfignuesnuniuaziidragluyie 0 - 180 aeen
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2.9 wqwﬁw’ﬂwﬂn%’a (Pythagoras’s Theorem)
ndlanunden ABC Wuauwdsuyuain 81 ACB Wuyuennly a, b uaz c Wuanuenves
AUASIIUTINYY A, B Uag C Aua1iu uazazlinuduiussenineminueiniauvesanini oy

RN AAARIRIgUN 2.11

B

C
b
Ul 2.11 suwmdsuinilna
s - http://www.kr.ac.th
9103V ABC \Huguanumaeusmann g C iuguain
- AB Wusupseiuyuann egnseuiugy C unusnerue
- AC Jusudsznauyuain agasetnuiuyu B unusiemuen b
- BC Wusnuszneuyuann agasednuiugu A unusierue a

2.9.1 ngeunvasinilnie [9]

a1

wuudl 1 Tuguanumaguguainla 9 Aue1i&aeaueInIunsatiuguaiInien

' ' '
= = a

WINAURAUINUBIAINNEIINAIA09IYBIANUUTENBULHAINTNADINUNT BT 1IN UFR LY

Y
U

lea

v v v

= a A & A a A % a
WUUN 2 Iugﬂama&mqmmﬂim i ‘WuVl“U@ﬂEUﬁL‘MﬁEJlI AFFUUATUAITNVINHURINNAT

) I

wihurauInvesiuigUamasudnsauumulsenauyuaInaadmu

Y

(%
Y

NNGERUNT 2 WUV A leRNUFUNUSTENIN9AIINE 1IVDIAUTIIEUY DU UmMB B
211 ABC @11150Aunlaannaunsh 2.1
2= a%4b? (2.1)
Ineil ¢ WuaueiunsaduyuaIn waz a waz b 10uaue1vesiIulsENauyLRINgu15e

AmuwndlAaannaunsn 2.2

a’= b- (2.2)
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317

b’=c’-a’ (2.3)

VN € HULNUAILANLETIVDIAUATTINLNAIN kA a WAz b UNUAINEIVDIRIUUTENDY
¥ d = o/ IS =] % Y dy
AN euntmindaszannsaleulugaunisimindalasai

H1NIIUANULIIVBING a hag b AN ¢ LANWTAAIUIULAINANNISTT 2.4

c=Va’+b? (2.4)

0INIVANULNIAIUATITINYURIN ¢ kazaulsznauyuaInaulaaumils (a v5e b) waa

I a = ° vo o v d'
mmmamu‘mmaammiammmi@mu %mmiammmimmammw 2.4 ey 2.5
a=\ c?-b? (2.5)

b=A/c?-a° (2.6)

2.10 @& (GPS) [10]

Ifea fideufindn Global Positioning System fie sxumzw‘f%mﬂwuﬁuiaﬂ Wusguu
ATIEUUTZUIA 24 A %‘[ﬂﬁ]iiauiaﬂﬁmmqq 10,600 g a1nfiufinlan mriteuaziuilui
whafuanyngmuulan wazasdiauiion 4 aas fegwmiladuveuth seuuifioativhliauuuiiulan
fifadessu ”ﬁgfg']m%‘ﬁLaammﬁammﬁaﬁﬁ’mﬁ’wLLmﬁqﬁmuLaqﬁuagﬂéf‘lmamml,ujus]"lsuaqmﬁzq
funtstuagszaring 10 85 100 was

2.10.1 dauUsznauvasIntod

Iea Usznaulusig 3 daunane

1. daueania Usznaulufeanaiiion 3 ave fe elwin 3aide glsd veselw3nide
NAVSTAR (Navigation Satellite Timing and Ranging GPS) Sanaiflenviavun 28 anauasiildiuass
24 13 8n 4 madumaiiondises fsethdaasaniiulanUszana 20,162.81 Alawms wie 12,600
g ariflonusazmsiildnatlunsiaesseulanyszana 12 alus

2. drwnruau Usenevluseaniiiniaiufy @a1dlvai#l Falcon Air Force Base

Uszimeeliin wazaudaiunugaudn 5 9a nszaruludaginimdusmilan
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o

3. dhugfldaru Tudruvesgldaudediedosfudyyruiiamsoundulasulssfa
NneesiiediUszsnanal iz ausunsldonluguuuusieg
2.10.2 M5UVANLeE[11]
1. arifundnvesifoarianun 21 a9 uazdn 3 madumuilewdses

2. awfisuusiazituIrsenaulumessuupeuiiwesiialussuuaghingaiu

a

wazdsdyaainglinaenauninaifisunlsiuasnuneeuazsvagiulan

9

3. pnflsunnaisaglaasaualaasvewuaakaziafldluafisuniatug Aezgn

Y

AIRTLILED BIN1TEENIARILILLALLANTBINTLTENLSAEANE AN saUasuLUaldogtsaLTles
4. gunsalsudyrdneanndiazlsenaulumesianunsauansuruiilanta lne
o i a saly va b Y v o ! =
iuvlaniagimansilanazluvanddiaenadosiumuauniaui
5. gunsnifudgradfieanianuausaiiudiy ausasudygiuainaruiisula
ATUNY 4 Aalpgtayailliasanifendnugavewinuvatiueig
6. dAnn1stAdsuNTugUnsalsudyradfiaduisafinrAuinausIuay
Aeslunisiadeudnta
7. sguviNieaniininuaiunsngazaunsasryanuiidmuneideanisivuay
A lunsunela
2.10.3 izuuwﬂaqﬁmaﬂ% (Geographic coordinate system) [12]
a ¢ 9 ¥ o ] & Y, &
- szuugienansidussuunldimungasisquuiulandlgdiay 3 ¥n fie AUEe
[y 4 9 o al 3 a o I a 1
3INTEAUUIMELAUILNANY (elevation) kagdatardn 2 yaluninauulseuIulussosgayuaniduy
AudansasAyn (Latitude) wazAnszezilayuandy Prime Meridian 1Ju 1duaosdn
- lduAUdgns (Equator) MVUATUAINKLISEAUNARNIUAUENa1sYRdanuAzATRIN
fuunumyudsazuutlanaeniu 2 @ fie Inlanmile du Inlanls iduasfiyn (Latitude) a15191n
Auaudgasisuann 0 earm luaudstnlanidu 90 esmmile uwavesrild dwuanigun 2.12
- unsuwe3iieu (Prime Meridian) WuidunidmusdulaeainiiuidesGreenwich
Ussmedanguantilannieluganlantd Ineasuuadu@nesiueen uwasdnasiunniduasiynay

Suandunsuwesideu W 0 s waglugeil 180 ewrmmziueanuazmgiumn
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sUN 2.12 iduwdagnlan

Fin: https://www.pinterest.com

2.10.4 sUnUUNNR

hddd.dddddd fie aarmuazganaAiluuveser (Decimal)

hdd mm.mmm @8 89f1 aUA1 (arcsemiunte) waznFAdyuyaIaunn

hdd mm.ss.s Aa 84A1 aUn1 Wauan (arcsecond) nedeuvpsiaunn

ATulasndiean hdd mm.ss.s by hddd.dddddd

Mlanugns Asaunsn 2.7

d+(m+(s/60))/60)

ARUIU 1 89A7 23 aUAN 45.6 Nauan 1 23’ 45.6”

1+(23+(45.6/60))/ 60
1.396

2.10.5 nMsduamvduisgauuiulan [13]
FUVLsTIFIN15NIIU
FuVUsUeIn I iEunIT 1
AUMUIUDIATL T LA 1
AR iENn29T 1
Ao iENAIeT 1
nanARsNaIAUUATisRuiulan
aNINATeNAed 1 AU
LannaIfieNaad 2 Wums
VANNAATIELAT 3 RN

VANANATIITUAIGA 4 LAUNS

ATV YRR

XY, Z

X1,Y1,44
X2Y2,22
X3Y3 23

Xq Y424
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WUAAIANNITNTILLENNTENINANITY 4 ANAUANABINITNTIU AsauNITH 2.8

AUNNSN 2.9 @un1sN 2.10 kag dun1si 2.11

0 x)H (- ) (2 2)= (¢ (1)) 29
(X- %)%+ (Y-Y,)%+ (z- 2,)%= (C*(T2— TO))2 (2.9)
0 )2 (1) (2 )= (1)) 210
(X- %)%+ (Y=Y )+ (z- 2,)*= (C*(T4— TO))2 2.11)

[

2.10.6 Uaendenasnadoygradnas [10]
1. dyaaunszanevaneldunie dygnuandiieasivasviouainingsiiag 1w Angs

v 1 o

quﬂimyjﬁagjiwdwm sdanamasisudygia Jwzdiunatlunisiiuniwesdyyiu way
neliinAuRanaInvesdy gl

2. madwestuussendleleluailosuasinswailed Wuduussornafiunsd
Usgnauluseoufafiuanduduuszquinuazau yilvinmsdsdaradfioadtnindld

3, AUAANAIAYBINISIATS Muntavasafisniistenulienaliduiug

4. ANUEANAIANUIRNIFSUR Y wIRntudsudyaaenadinisseyian
Aemansudniesiesnnuiusiesniiuiniluniiieuified

2.10.7 TwslnAaa NMEA - 0183 [14]
NMEA ¢81131n Nation Maritime Electronics Association LﬂuIWiIVlﬂaamm’@m

o w

MunldaulaepTessudyyiu GPS Insinasa AUt 1NT991AALAZILLUUNIINITHOENT

(% (%
v v Y

s¥W313 Loran C AU Autopilot sratusiaiuy Wfinnswaunldannseldamuldognaniawindu Tng
asouAugUnsaididnvsedindlunmaiduiFeaunateuniu NMEA-0183 Td8nws ASCI wagn1sdoans
Yoyauvveynsulumsdsteya angunsalimililudgunsaisusmiamsovatsqi nslnaea
NMEA-0183 agldanmsgiu sadnuseitldde Ascl Text Tnslnsinsnea NMEA duazdstoyadie

dm3 3TN 4800 bps

2.11 uawwilAdu Thunkable [16]
Thunkable 1Jwasosdoadisluvisweundndu wWednnsuuausvlnunldszuuyjuRnis
Androidin3aaiiafldlun1sasne Thunkable HuuananaIeeiiaiugIuwddeliniswensdeludy

HANAININ NiAia (Google), Minnas (Twitter) uag lulasganyt (Microsoft) Ingyafdainasaind
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PONLUUNINIDAIBLATBEIBAY 9 Thunkable Aotiuladnlisnaansaadisluuiouonnaindu aiee

Tdauld dawanagui 2.14

thun

Ul 2.13 wonwdlay Thunkable
fisn; https://www.scimath.org

2.11.1 w3asiiefivraulaly Thunkable
1. Media
~ Speech Recognizer {unsidndesnm 910 Qiiia (Google)
- Text-to-Speech  NNTUAALEIIIINVDAIY
2. Sensor
— Accelerometer TgauauaINLLse
_ Barcode Scanner  lsusuiadeseuuslan
- Clock 19 umuan
— Gyroscope TFumuianisvau
— Location Sensor 19 umumIwmAs
— NFC Sensor THusuneluladioasidaesseslng
- Orientation Sensor  TauaIuAIsUS UV IELSNINY
— Pedometer Toaumun1siun
— Proximity Sensor  Muauinaulndde
3. Social
- Twitter Wunsldusnsdrueaulatveninmes
4. Visualization
- Google Maps Li‘;lumﬂ%’u‘%msé”ml,muﬁsumQLﬁa

5. Artificial Intellicence



— Emotion Recognizer {un153ta31%9% ve9 Microsoft

~ Image Recognizer  1HuUnSIATIZRNIN VB Microsoft

6. LEGO MINDSTORMS éwmsumiuaugunsalviugus LEGO

7. Experimental

~ Firebase DB 1Jun1sfnsafugiudeya Firebase ¥83 Google

— Spreadsheets \unsanfelidnsisviinisesulall ves Google
2.11.2 M uanwaiaty Thunkable 1uldeu

- TsunsuAaiavee199eY

- lUsunsudasiiay

- TUsunsurlneuiidnes

- TusunsaEnInnw

- Tsunsudszgndsuanusneg Aldgudeya

~ TUswasutunSHhU
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unii 3
N1599NLLUY

luunfiagnanie nseenuwuulAIssanaauNdnluinlaglddneaniununuwennainty
FeazUsvnavlusgludiuvedlasiasivdmvenaasildlunisaivaunisvinenu wenndiaduinldly
nmsdsnuluaiasinngvinauls ludiuveslesifuivsawunnedidunsinausmuiuansonnun

TugUrealesidud wagn1smssegmaiimunzaudmsunisdangluiuiisenisla

3.1 N1923NLLUUY

< o o o/ 14 o/ va
3.1.1 ‘uaan‘lmasl,l,nsun'ﬁwmmjaaLﬂsamwmﬂaumamhm

(%
a A 1

Tunrseennuuvdanlawnsuazusznauludie 2 duslsiusanalull Aedlrunsnay

1% [

Juvdenlawnsuvesnisindounvesasesinvauagludiurewaimaidnng dauandduzun 3.1

o

drufieeaduuionlaunsuveavadidusivasiunmes dwuandluguil 3.2

FUANANBANNALATI

A\
Firchase GIREOITY

Module GPS T
4

4___.| ESP 32 > WAIAILANNBLAET

v

Tupaifisiia weslnamed

[ dlI
HARATILLAADU

v

JUN 3.1 vdenlpesunsuvesasewangauudnluiflneldifiearunuiuwenndadu



LUBILABDS
A

\4

Lupainksesiu

v

ESP 32

A4

LOWNALATU

JUT 3.2 Ufienlnesunsuesidusiuunines

3.2 nMsAumkuamasillusarIasdanen

25

onlduomesnldlunisdangwuududiuau 3 @1 12 haamasdwiivuin 50 Tnd lned

< ' = = 3 s A Y Y Ao a v o
A3131633 8000 FDUNBDUIN bAZHUAITNUEITINDVNEIUILDUAAVEYT1NUAITNYT 20 LYURLUANT Twawmwsmmm

nele azAuIUINTELALARENN1TN 3.1

ala |
12

|y =0.167 A
\eannuaimesaavaiidiuau 3 ¢1 Juhlle 3 aglansauniseelull

125 1 %3

) loniz5=8.167 x3
zlAnITUaNINATDILBLIABSAANEN Aadl

l125=12.501 A

) d' ° vo &
UDLMDIVULAFDU YUIA 120 w ILATUIUNN ﬂi%LLﬁlﬂ@Qu ()

PNEUNSN (3.2) azla

,=10 A

l,+l,= 10+12.501A = 20.501 A

(3.1)

(3.2)

(3.3)
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¢ o a

3.3 INIIAIUANUDNDIVULAGDU

FMservAuiiAnILamesegsiemensldsiag (Relay) 2 ya nduiiAnievetainasis
anansapuaNfiawemaiiniinssuanss (DC Motor) laegnsdres Tnemslasiad nininduda NO
NC COM unsiasieiuguau 2 63 auuandlugui 3.3 Wuinsuiufegudiiuawasinihnssuanss
TUAZEIITONAURANIINITAYUAIBNIINAUTILIAE 9918 FUTUNUFIUNIT AIUANLBLABS UL
lgu3nd (H-Bridge) HuLas

3.3.1 WANNSVNUYDINDNDS

Weldldvinistneludludusiadisansdn dauemesasgnaaiuningduia NC aq

nsMaluaetany Jaavilinewesegluan1iziusn (Brake) nsilouainosiiusmyuainaigly

3 N Y ¢ & a Y [J 4
wawmesazdsuaniizludiesesamesiluaniislawluinnszualnansuieas Tudes vili

1aMasAnIN1sUNNIUNRlaUSsusuiuNIsUasaeasyld

vVCC

Relayl l J, Relay2

NO © ® NO

cou /—[C@j—\com
NC DC Motor P NC

| GND

5UN 3.3 19355a8AIUANNISIATOUT

delimsduiiad 1 asvilvinssualanumeastng VCC lumuiamedadudiunity uanadagy

#1 3.4 vilvnewesnyuludsiiamanis
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vCC

Relayl Relay2

NO ® NO
E . N o
? DC Motor P NC

NC

GND

a

JUN 3.4 MIYNUYBNNRTIRENT 1
= o a a s a a L3 o 4 N ! (] Y a8 a [ -
WigvinsiUesiad 2 uag Uasiad 1 vinlvinseualamusanesiududtu uaneiegun 3.5

sgyhlinseualvanduiiavnslulewmes dawaliiowasnyuaduiianig

VCC
Relayl Relay2
NO @ > NO
com f-4| ! : ! l—d com
NC § DC Motor ? NC

GND

Y

JUN 3.5 MITINNUVRINATIAEAIN 2
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3.4 NKUUINITIVULAADU

o 1y

NSMNUTRILBIeTTUARRY Waldygyiuain Esp 32 Udssasdnunludanviiua (Base)
VRINIUTAM TN IUTamesineudelu nszuadsluaniuiiaddan 1 vilusiadiasuanius
970 NC wdu NO vinlisiadvyuludnamih wazmniimsludanuiuavessiadii 2 avibivewes

yunauRAlUTmEe Lansisgun 3.6

12V
NO NC NC NO
RELAY1 | RELAY2
com com
Q1 Q2
i BD139 —@ BD139 B
2K = 2K
DC Motor

JUN 3.6 2a5TUNeLMRITUIATOUY

3.5 2995TVUUDLADS MUAA

Weddeygruann ESP 32 Uassasinunludanailua (Base) Nsudanasvinlinsudaines
o (% gj =3 1 a 6 o vl 6 t:l' [~ o ¥ 6 o )
YMURIY NTEwaddluanusiad vinlrstadasuaniugann NC uidu NO vinlvuawmasdnyinau

éﬁ’qgﬂﬁ 3.7
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12V

NO $ NC NO NC NO NC

RELAY1 RELAY2 RELAY3
{ com com

COM

R1 81 R2 Q2 R3 Q3
C D139 @ o—F—K BD139 @09 - BD139 @09

DC Motor DC Motor DC Motor

JUN 3.7 29astunaLmesanvie))

JUN 3.8 290937ULARBULAL1RTUBLAD AR
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3.6 1A59651900AT0 AN

sUN 3.9 lassaiansesiaa

nseenuuulagliialosianghdusedendilaslduamesnssuanss 12V warludiuvesnis
Aaglfidumeshuowoslumadsilasusuluflesmitdesnisasliiae uansdegudl 3.9

3.6.1 d2uUsznouvaNATEIAANER

- Esp32

- GPS module NEO-8m

- Module Hufid Gy-271

- Module 3alna6 0 - 25 v

- 1o t8f

- UMOIAAYEAN 3 $7 Rs775 Ui adlviin 50 W as5aseu 8,000 seuneundl

- wodlawewmed surausedn 20 keldlides 4.8-6.8v wselnasgm 20 kg.cm il
3626.8v vaulld 0-180 B3

- waweiduiden vuiafddludil 120 W armi§aseu 1500 seusewtil- wunimed

12v 12Ah

3.7 wdunslunisin lagnsaniina 4 9

lAgLATRIAANEINALLTUTIYA A AagUT

Y

3.10 peulnsaLaesEAUINAINgATISHLUTEEENN9
sol mhaduwasuagAuinesm wdnderludarene Welwadmngszmwianigansly

LaI08enaegULUUNITIveusudAdavg1diilealauSual aziga (Latitude) wag a093gn

[

at
(Longitude) 311910 wewnatu 4 9n ABCD sl
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Y aa

5UM 3.10 JULUUNTIBUEUARAV1ATLoA

o

o

fimsUszaianalag Esp32 [eMaEEILaEMIEEENNNTRINALATALALADITA NTUIN
911 GPS module NEO-8m wa11u1Useaiananadunig

3.7.1 SUATINLLANNALATY

[ I a O.II [~ 1 a a I a al v
FJUAINIINLENWALATU Control Car luAIazAYA Lazaosayn LWugUdnasuansd

Y

wiodmderuin lneazimumdu ABCD antuazthidalumuiamidunis Asgui 3.11

Office King Mongkut's
Institute of Technol

a v

JUN 3.11 FI0819NMIUAAINSEATARTA 4 IANOLAALLN

q Y

3.7.2 NMIWTLYLNN
Tunmsmszeene (Wns) 5eniNegeaedgn fie AB wag DC lagtien ey asfgnuim

Aszegnalagld nguuniinilnga fagun 3.12
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JUN 3.12 nguunininga Wiensseeni (Wns)

laegn A 9gld Latitudel wag Longtitudel 90 B agldl Latitude2 wag Longtitude2

9ntuL Latitude2 11aufiu Latitudel war Longtitude2 unaufiu Lonetitudel léissaunisii 3.4

WA A@UNISN 3.5

x ;= Lattitude2-Lattitudel
y,= Longtitude2-Longtitudel
widn ¢, Inaunsi 3.6

C1 = »\/ (X1)2+(y1)2

M52 NIIlAINAUNITA 3.7

Tng
D A9 szoznie dmeiduiuss (m)
P fiAwinfiu 9.259259 x 107

3.7.3 N1TUINNTVD9TA

° & o = ° = Y, =
EIMUIUATINGTHIS I N LL@%@WU?NM’]@QW‘W]QS@FJ'WNE‘U‘VI 3.13



Cpn

SUM 3.13 uanan1511 n IUIUATINI

D
channel=—
W

108
Channel AB 31UIUATINILI
& v A o v
w ABAINUNINUYBIUATIDIAANYT = 0.6 M

W1 aziyn Uag aeIdYn uiazaues p_ MnAuENTRvesEMALLAIgUR 3.14

AN

5UN 3.14 aign WAz 9933 Wiavaaved n INaUURveEINaeLLAAzYn

W Cppy WIINEUNST 3.9

Tnedi n e 1,2,3..... 491 (Channel)

MANUTUE P1NEUNTSA 3.10

Longtitude2 - Longtitudel

m:
Latitude? - Latitudel

33

(3.8)

(3.9)

(3.10)
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2¢liyn anaunsil 3.11
tan' m=9 (3.11)

W P, Y0euAaznazla 3Naun1sN 3.12 uay aun1si 3.13

Lattitude,,,= (cosB) (Cpn) (3.12)
Longtitudepn:(sin 0) (Cpn) (3.13)

m Lattitude,, uay Longtitude_ Fanaunsit 3.14 uae aunnsi 3.15

Cpn
——
Lattitude 1 Lattitude 2 Lattitude 3 Lattitude,
Longtitudel Longtitude2 Longtitude3 Longtitude,

5Ufi 3.15 Latitude, uaz Longitude, Usiazqn

Lattitude, = Lattitude,, + Lattitude, (3.14)
Longtitude = Long‘ci’tudepn+Longti‘tude1 (3.15)
lny
Con PI® AIUNITENINTTAYA
Latitude,, Ao AAUE1IVBY X UAATYA

Longitude,,, fie AIUY1IVBY y UAALIA

q

Lattitude, Wag Longtitude, A® ﬁ;mwiaz@@ﬁ%éfaﬁﬂﬂ
n fe AN 1,2,3, ...

A18819 N1511190 Lattitude, Wag Longtitude,

1la Set A1 AzAYA LAY aBIAYA 119 4 19 IINUUN UARIAITUN 3.16



l3a3authufivny

Uil 3.16 nmiegansnagoufidn 4 9a Naunmausalsadsutiuiiuny

ﬁ]iﬂﬁl 1 Latitude 10.715668 Longitude 99.379141
0 2 Latitude 10.715766 Longitude 99.379159
f\g@ﬁ 3 Latitude 10.715705 Longitude 99.379263
fia

f Latitude 10.715611 Longitude 99.379212

9
AINTEEENIS 9N9a7 1 lUERan 2 unuAiluaunisi 3.4 wae 3.5 agld

X, = Lattitude2-Lattitudel
10.715766 - 10.71566 = 0.000106

y, = Longtitude2-Longtitudel
99.379159 - 99.379141 = 0.000018

1A C, INEUNITN 3.6

Cy = /(P +ly, P = \/(0.000106 )?+(0.000018 )?= 0.000108

WI52ezN9 (D) Meduluns 3Naun1sn 3.7

C1 0.000108
D= (—) x1000 = (—3) x1000 = 11.88 Lung
P 9.925925x10

d‘ U dl

AIUTIIUATITIAZLAY 21n907 1 LUage 2 deaunish 3.8 agla

D 11.88 ,
channel=— = —— = 23 999
wW 0.5

LaEVIIINe AzAYn Uar aaddgn 19 23 IARIENNISH 3.9
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Al C; wstiuauninsvestudana iemen Cy,

(@)

e 23

Wy n g i 1,2,3,.....

g |

e

agleeadl

Cor = 0.000005
Cp2 = 0.000009
Cps = 0.000014
Cpq = 0.000019
Cps = 0.000023
Cps = 0.000028
Cor = 0.000033

Cos = 0.000037

1 0.000108

X n

U530 9 usagliiiuteshe 23

WIAUFUIINENNTTN 3.9 tay 3.10

Longtitude2-Longtitudel ~ 0.000018

Lattitude2-Lattitudel
0=tan!'m = tan10.1125 = 6.4187°

¥ Lattitude, ko Longtitudey, 9N@uNTT 3.12 uay 3.13

~0.000106

Lattitude,,,

Lattitude; = 0.000005
Lattitude, = 0.000009
Lattitude; = 0.000014
Lattitude, = 0.000018
Lattitudes = 0.000023
Lattitudeg = 0.000028
Lattitude; = 0.000032
Lattitudeg = 0.000037
Lattitudey = 0.000041
Lattitude;, = 0.000046
Lattitude;; = 0.000051
Lattitude;, = 0.000055

Coo = 0.000042
Cp10 = 0.000047
Cp1y = 0.000051
Co12 = 0.000056
Cp15 = 0.000061
Cp14 = 0.000065
Cp15 = 0.000070
Cp1 = 0.000075

=0.1125

= (cos 6) (Cpn) = (cos 6.4187) (Cpn)

Cp17 = 0.000079
Cp1e = 0.000084
Co10 = 0.000089
Coz0 = 0.000093
Cpor = 0.000098
Cozz = 0.00010
Cozs= 0.00010

Lattitude;3 = 0.000060
Lattitude;4 = 0.000065
Lattitude;s = 0.000069
Lattitude s = 0.000074
Lattitude;7 = 0.000078
Lattitude;g = 0.000083
Lattitude;o = 0.000088
Lattitude,, = 0.000092
Lattitude,; = 0.000097
Lattitude,, = 0.000101
Lattitude,; = 0.000106
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Longtitude; = 0.000000
Longtitude, = 0.000001
Longtitude; = 0.000002
Longtitude, = 0.000002
Longtitudes = 0.000003
Longtitudeg = 0.000004
Longtitude; = 0.000005
Longtitudeg = 0.000005
Longtitudey = 0.000006
Longtitude;, = 0.000007
Longtitude;; = 0.000008
Longtitude;, = 0.000009

"1 Lattitude, ag Lonstitude,

lnenstn Lattitude,, 11UINAU Lattitude; wae Longtitude,, 110N Longtitude; nA1azla

Longtitude;; = 0.000009
Longtitude;4 = 0.000010
Longtitude;s = 0.000011
Longtitude;s = 0.000012
Longtitude;; = 0.000013
Longtitude;g = 0.000013
Longtitude;y = 0.000014
Longtitude,, = 0.000015
Longtitude,; = 0.000016
Longtitude,, = 0.000017
Longtitude,; = 0.00001

Lattitude, = Lattitude ,+Lattitude,

Longtitude :Longtitudepn+Longtitude1

2ONINTIUIU 23 ANMNUAIYDIYRIRELATIIRYAYNIATISaARVIfeITlU Aall

Latitude; = 10.715660
Latitude, = 10.715665
Latitude; = 10.715669
Latitude, = 10.715674
Latitudes = 10.715678
Latitudeg = 10.715683
Latitude; = 10.715688
Latitudeg = 10.715692

Longtitude;= 99.379141
Longtitude,= 99.379142
Longtitudes; = 99.379143
Longtitude,= 99.379143
Longtitudes= 99.379144
Longtitudes= 99.379145
Longtitude,= 99.379146
Longtitudeg= 99.379146
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Latitudey = 10.715697
Latitude;q = 10.715701
Latitude;; = 10.715706
Latitude;, = 10.715711
Latitude,3 = 10.715715
Latitude;q = 10.715720
Latitude;s = 10.715725
Latitude;q = 10.715729
Latitude,;7 = 10.715734
Latitude;g = 10.715738
Latitude;q = 10.715743
Latitude,q = 10.715748
Latitude,; = 10.715752
Latitude,, = 10.715757
Latitude,; = 10.715761

Longtitudeg= 99.379147
Longtitude;,=99.379148
Longtitude;;= 99.379149
Longtitude;,= 99.379150
Longtitude ;= 99.379150
Longtitude 4= 99.379151
Longtitude 5= 99.379152
Longtitude = 99.379153
Longtitude ;= 99.379154
Longtitude g= 99.379154
Longtitude9=99.379155
Longtitude,o= 99.379156
Longtitude,;= 99.379157
Longtitude,,= 99.379157
Longtitude,s= 99.379158

Inggndl 3 waz 97 4 Aaginuiu Wen Lattitude, uay Longtitude,

3.8 fﬂiaﬂﬂ?']llL‘%’JSE]U?JENZJE]LGIE)%‘?JJUMEEJU
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Tdnsnamlaslunisanaiusivesuewas lneuamas 1189 120 W dau55au 1500 50U

foundl nuawas 6 AW TUdas 90 #u Tnsaruidianuisarilaainaunisi 3.15

o s < ¢ o [ o
3.9 NSATUIULUDILIUALUALADIINNLLIIAULUALADS

rom

rom =

[N

Nix rpm .

Ny

6x1500

90

rpm = 100 (5aUsaUN9)

(3.15)

(3.16)

Idlugainliad 0 - 25 v iieTawssiuvakuaned tnenslenisisudyailasensdille

o v ! d o 2 a Y ' s & & = " w ¢
bLIMUUDYNIINIDLNINUY 11 Iaam LAWNALATUILLEAIAT O LUBDILYUR Wasilaniny 13 I’JEW] Q14

WaARIA1 100 LWosidus
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3,10 AMs0BNRUULENALIATULEUATEER (Application android) Taeld Thunkable Tu
NS

Ine Thunkable Wwiutiglunsideulasanunsaidenduudidaiuniwnasganiae) Taedl
sudaedluivuazannsanaaesldlulnsdmilauiy

3.10.1 Ns@BNIUUKEWWALATY

n1508NKUULeNNAIATU(Application) §8 Thunkable vuiledelnediflsidunis
shamasnennaiaduiomn 5 ity wansdeguil 3.17 Ao YudeTus® (Auto) Uauumiaed
(Battery) Yuunufisnunysssyiumis (Map) Uumatnasinnain (Motor) Jatisdu (Manual)

Inausaraswialuil YudnludReslvigldnsoniiingn 4 9m Aot avfgauas asadgn asluly

9 q

LaNNAATULARIATIUT 3.18 iellaTeedane vl YuwunmeIasuansuTuiuves

t:l' o 1

wumnas g ldlansiueenulugliuosidud uLanenaguil 3.19 Juukuiseydunisazuans

3

a

AunLIvaIAIeIRAng1INegfwnalauLLHULA 16 (Set) AR 4 90 WanIRIFUR

3.20 Yuwawnasaava)1 azligldaunaia/dn (ON/OFF) wnelvlulinfnuaainsossnvie

uuanfeuT 3.21 uazduledu aulunsdaduedlagligldnu wansdegui 3.22

3

Design manu anul map Auto morter hat +

Add Components

User Interface

5UN 3.17 lassaivesiennaiady
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vanelay 1 Aedaty

vanoiay 2 Aeddslyiteainy

vanelay 3 Aerdsiuadeyaiilefinisteudoninudnmm
wunead 4 Aeluludmindnluda

vanoiay 5 Aetulusmihuumnined

vanelaw 6 Aetiludmihunuiivesiiaie

ey 7 Aeduludmihauauuewasfava

nnea 8 Aeduludmihdedy

VIEW CODE

lat2

lon2

Point 3
lat3

lon3

Point 4

lat4

lon4

/

. 9(7_“6

3U# 3.18 Msnseniifia 4 aLiielsuringu

& oo R e
AN

ol




25Uy gih‘?i 3.18

3.20

LAY 1 Buny (input) SUARINAISRNN
nneay 2 Yuadsrnandunnludalnsiua (Firebase)

VNELAY 3 LRAT 2R uaz aesdgn noull

41

MNBaY 4 dernagiyn uay a0sdgn MNtnsiuans 4aaludsEsp32

wueaw 5 dsrnantwsiualuds Esp32 wieisunisvingu
mnelay 6 denniusiualuds Esp32 ievganisvinau

mnela 7 Junauludauy

wnaa 8 Yuludmihszuiundaiedonifuguuuunisidnand

O 5

JUN 3.19 nihuansaauzUesiduiuunines

a o [

fin flagun



25Uy gﬂﬁ 3.20

VIEW CODE

STuung Q
\ilavdauine

Tsuisuurud

Location
it ' fensiifauig

~»| 8
" Q @
— i
VI‘;NT -

Google

10.714192667 99.380955667 _Find
< 7 |- — 6

g!

©

= &y 4

JUN 3.20 uansiiindagduveamsesiava

WneLay 1 YudnAiiie 4 ga

9

a a

nneia 2 Twdan asfign uay aodRgn YeuAIBAna

Y

winaa 3 Yuludmihdalud@iiedenduguuuunsnsenaiiiin

1
2 =

33U03.18

1Y

A
mngiay 4 Yunduluds wih Manu
wneLa 5 Yasise Wednrinnain
ey 6 YumiinATeinva)

nneay 7 fnndagiuvednsdnm

ngiay 8 innUagiuvedasasnna)

42



M 0103 1.

= O =

3UN 3.22 nihauauuuuTady
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3.11 fana1slunissudeanlnsiua

aulduimnatsilddoasseninsuennaindulounsesn AU Esp32 laga@1unsagdiuuy
a ¢ & v o a Y] 1% I o v ]
Sualnivsewuuiiuteya lneagdedranuenndinduseunsosn LUiulily Wade Bucket #ina9
Nt Esp32 aghsaluds lasiua Tnelamds SetDouble %30 Setint ausie (“hite Bucket”)

fadoyaanlisiva way Esp32 dederndunnieA1ds GetDouble %50 Getint mumie (“AM9

AoaNNTde”) nauindalnsiua uanedagun 3.23

Realtime Database

Data Rules Backups Usage

GD https:/marktest-81234-default-rtdb.firebaseio.com © O

marktest-81234-default-rtdb
... S 0
.. bat: 4

lat1: 18.71566
-lat2: 10.71576
».-lat3: X
- lat4: 10.71561
. latnow: 10.7141926¢
. lon1: 99.37914
.- lon2: 99.37915
- lon3: 99.37926
- lond: 99.37921

.. lonnow: 99.3809556¢

JUT 3.23 lsiua wiudeya ade Bucket wavdoyasiegilasuanin



UNN 4

A5N1SHAZNISNNADY

luunilagnaninimaasunisiaulunisdangrveaniesdangrauulaglidnieaniuausiu

[
[

a Y ! < = = < Y v a a al v v 1
EDWNALAYU LYU mmmﬂumimaaw,mwmiﬁumimwmw ‘Uill’]iu‘?JENLLUG]LG]EJiVIIﬂUﬂ’ﬁG]@%QJ}’]Lmazﬂiﬂ

LATAINUARINLARDUYDIINLOE (GPS)

< = Y v = ~
4.1 Vlﬂﬁa‘l.lﬂ?']&lLstGUENLﬂsa\‘iﬂﬂﬁiyqiuﬂ'\iLﬂaauw1u5¥837|qﬂ 50 tung

1% [
a 0y

MINAFOUALSINTZELNNG 50 Wns Lansaguil 4.1 Tngdunaniiszezisusuauiessezdugn Nt

q

9 AIUIIAINLSIINENNTT 4.1

v=2 a.1)
=3 |

A15199 4.1 Neaaumslunisiedeun (lunsusalunmasasanen)

Y ILYENIY (LWRT) a1 Qui)
1 50 124
2 50 111
3 50 119
4 50 130
5 50 137
6 50 113
K 50 117
8 50 124
9 50 110
10 50 131

A av v < d' v a = O e < N
L’Jﬁ’]I@EJLﬁaEJ‘VIlG]ﬂWi"UWﬂ%@ﬁ@Uﬂ’ﬂuLi’N’]ﬂ(ﬂ’ﬁNﬂ 4.1 WA 121.6 W7 nUuIansedely

a = = Y =
NM5LAABUNIANNENNITNISIARBUNLAIINENNST 4.1

<
I
=+ 1w

50

V =
121.6

V = 0.411 WASHBIUIN
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JUT 4.1 negeunnusatunisniioud

4.2 nagauAUs2lun15ARaUN 20 ANSIBUNT

< -:l' A& 4 [ = = A [ [
’i]']ﬂ’]ﬁV]ﬂﬁEIUﬂ’NllLi’JELTJﬂ’ﬁLﬂaEJUV]W‘LWI 20 AF1URT LLﬂﬂQ@I\‘]E‘U‘V] 4.2 IﬂEJﬂ’ﬁLﬂa@‘H“l/l‘lU—ﬂaU 519NN

Ul 4.2

=] [ a X 4 | I o 3 d & a
M990 4.2 V]ﬂaE]Uﬂ']']QJLTJIUﬂ'ﬁ')QWHV] 20 M131URT Iﬂﬂllllaﬂﬂll@lﬁ@ﬁmﬂﬁfgq aUﬂ']ﬁsU'ﬁ"i]LLUWL@@?@?QL@S?)

aSai i (MN99LUAT) a1 Qui)
1 20 102
2 20 104
3 20 98
a4 20 106
5 20 94

INNINAABITNUIANUTUNTAFDUTAIRASTUNUT 20 AN5IUUAT INANTIN 4.2 U 100.8

U9 NTuRINtEIhum AN Al nauN1TN 4.1

V:

~+lwn

20
V =
100.8



V = 0.198 MIS1UATADIUT

4.3 NAFBUNITAANLYT 20 AITIUAT

INIINAFDUNTANMEYTUNITAROUNNUN 20 M1319UAT kAAWIFUT 4.3 Tnenisiadounlu-nau uans

o =

PRgUT 4.3

o o v & A 3 A Y oa
191991 4.3 NAFDUNITAAWEYINUN 20 M131UURT aur]']i‘ﬁ’ﬁﬁ]LLU@LW@iﬂﬁQL@U?)

Y

JUT 4.2 neaeunusatunIsedouninui 20 A1579

a%ad i (M1919LUA9) a1 (Jun)
1 20 106
2 20 109
3 20 123
4 20 145
5 20 170

vy A ao v & A o a a & e
zﬂ']ﬂNaﬂ']iVlﬂaaﬂﬂzW‘U'ﬂlﬂL'Ja']LQaEJVlG]WViQJﬂWUVl 20 9191BUAT 1N1NU 130.6 UM ANUUIINN

< a vy d'
ﬂ?qﬂLifJLﬂaﬂlﬂ‘{nﬂaﬂﬂ'ﬁW 4.1

Vo=

V =
130.6

V = 0.153 A1519%UASADIUN




JUT 4.3 Nageoun1sAANE 20 M5IUAT

4.4 NAFIUNITANNGYT 100 ANTINNAT

INITNAFDUMIAANTUNITAROUNNUN 20 M1I1UUNT UAAAITUN 4.3 Wazgun 4.4

A15197 4.4 NedouUTIIAURILUAWEINLTlUNTAAEN

A% Nuft (M519m3) Wosuduumnaifilday A (ud)
1 100 55 13.37
2 100 49 13.26
3 100 53 13.43
4 100 46 14.10
5 100 58 14.19
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MNUUILAUINlAINENNISA 4.2

4w AN —ANAADY
AIUANARDUIDYRY — |

A1939

a .:4' aa
M1319N 4.5 V]ﬂﬁ@Uﬂ'J'uJﬂa']@Lﬂa@umaﬂﬂWLaﬁIuagﬂzmq\i 10 Lums

(4.2)

ASai S28¥a39 (M) svagyneiiale (m) WosiduaauAan
\Aaau
1 10 9.68 3.2%
2 10 10.45 4.5%
3 10 10.22 2.2%
q 10 10.37 3.7%
5 10 9.76 2.4%

NN 4.5 F1UITOLENFIDENITAIUIUAIAUNITN 4.2

e’ S 10-9.68
ANUARIAAADUSDUAY = |T| x 100

= 3.2%

q‘ 1 % & @ I3 4" ei Zj [
INHANITNAFBIIINAITIN 4.5 2NV AU HUAAINUAIALARDURALVINUALNAY 3.2%
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4.6 NAHIUAMUANIALATOUVDIANLDHTUTTEZNIS 20 LIAT
mMsnageuAuRaaAdoulusEes 20 Wwas wandldfagui 4.6 Taofiinanszoziuduauieszesauan

MNUUILAUINlAINENNISA 4.2

] .:4' aa
MN1919 4.6 Wﬂa@Uﬂ'J']ﬂJﬂa']ﬂLﬂaau‘ﬂaQQWLa?ﬂ,u33fngqﬂ 20 eg

adai 5782339 (M) Szzn e iald (m) Wesiudaunain
Ao
1 20 19.75 1.25%
2 20 20.71 3.55%
3 20 20.54 2.7%
a4 20 19.47 2.65%
5 20 20.55 2.75%

lﬂ' U 1 o U dl
NAITNN 4.6 FUITALEAINIDYNNITANUIUAIEUNITN 4.2

- 20—20.71
ANUAANALARDUSRYEY = | | x 100

T o5

INNANITNARDIIINATITNT 4.6 ANV U5 FUAAILAAIALARDULRALN NN 2.58%

JUN 4.7 nageuanuAanAdeuvedfiealusseenig 20 Wns
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] .:4' aa
MA19190 4.7 Wﬂa@Uﬂ'J']ﬂJﬂa']ﬂLﬂaau‘ﬂaQQWLaﬁiuigﬂgmqﬂ 30 RS

adai 5782339 (M) Szzn e iald (m) Wesiudaunain
Ao
1 30 30.6 2%
2 30 29.8 0.67%
3 30 30.20 0.66%
4 30 29.23 2.5%
5 30 29.74 0.86%

lﬂ' U 1 o U dl
NAITNN 4.6 FUITALEAINIDYNNITANUIUAIEUNITN 4.2

- 30—29.74
ANUAANALARDUSRYEY = | | x 100

= 0.86%

a Iy s & & = =
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JS RELAYS

- ULTRA-
N AI S MINIATURE PC
BOARD TYPE
POWER RELAY
FEATURES
22 /\/\15
¢ Ultra-miniature size with universal terminal footprint
* High contact capacity: 10 A
¢ Class B coil insulation type available
* TV-5 type available
1 Form A type — TV-5
1 Form C type — TV-5 (N.O. side only)
mm inch

* Sealed construction for automatic cleaning

SPECIFICATIONS
Contact Characteristics
Arrangement 1 Form A, 1 Form C
Initial contact resistance, max.
By voltage drop 6 V DC 1 A - -
(By voltage drop ) Max. operating speed 20 cpm
Contact material Silver alloy Initial insulation resistance Min. 100 MQ (at 500 V DC)
10 A250 VAC Initial Between open contacts 750 Vrms for 1 min.
Nominal switching capacity 10 A 125V AC breakdown
Rating 6 A277V AC voltage*! Between contacts and coil 1,500 Vrms for 1 min.
(resistive | Max. switching power 2,500 VA Operate time*?
load) - : Approx. 10 ms
Max. switching voltage 250 V AC, 100 V DC (at nominal voltage)
itchi Release time(without diode)*? (at nominal
Max. switching current 10 A (AC), 5 A (DC) Voltage) ( )*2( Approx. 10 ms
Mechanical (at 180 cpm) 107 - -
Electrical at 10 A 125 V AC, 6 Temperature rise (at nominal voltage) Max. 35°C
Expected | A 277 v AC resistive 108 f Functional*3 Min. 98 m/s? {10 G}
life Shock resistance ’ ;
(min.ope.) (at 20 cpm) Destructive*# Min. 980 m/s? {100 G}
U110 A 250 V AC resistive 5x 104 Approx. 98 m/s? {10 G},
(at 20 cpm) (No contact only) Functional*s 10 to 55 Hz at double
Y amplitude of 1.6 mm
Coil Vibration
resistance Approx. 117.6 m/s2 {12 G},
Destructive 10 to 55 Hz at double
amplitude of 2 mm
Nominal operating power ‘ 360 mW Conditions for operation, Ambient —40°C to +85°C
Remarks transport and storage*®(Not | temp.*7 40°F to +185°F
) ) ) . ) ) ; . freezing and condens- ing at o B
* Specifications will vary with foreign standards certification ratingslow temperature) Humidity 5 to 85% R.H.

* Detection current: 10mA Unit weight

Approx.12 g 423 oz

*: Excluding contact bounce time o

*s Half-wave pulse of sine wave: 11ms; detection time: 10us
*sHalf-wave pulse of sine wave: 6ms

*sDetection time: 10us

*sRefer to 5. Conditions for operation, transport and
storage mentioned in AMBIENT ENVIRONMENT
(Page 24).

* When using relays in a high ambient temperature, consider
the pick-up voltage rise due to the high temperature (a rise of
approx. 0.4% V for each 1°C 33.8°F with 20°C 68°F as a
reference) and use a coil impressed voltage that is within the
maximum allowable voltage range.




TYPICAL APPLICATIONS

1. Home appliances
Air conditioner, heater, etc.

2. Automotive
Power-window, car antenna, door-lock,
etc.

3. Office machines PPC,

facsimile, etc.
4.Vending machines
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ORDERING INFORMATION

Lo |— [ |
[

Contact arrangement

Protective construction

Coil insulation class

Coil voltage (DC)

1:1Form C
la:1FormA

Nil: Sealed type

Nil: Class E insulation B:
Class B insulation

5,6,9,12,18, 24,

UL/CSA, VDE, TUV approved type is standard.

Notes: 1. Standard packing: Carton: 100 pcs. Case: 500 pcs.

2. When ordering TV rated (TV-5) types, add suffix -TV.

COIL DATA
Part No. . Pick-up Drop-out Coil Nominal Nominal Max.
Nomina} I I i i ¢ i llowabl
Sealed type Flux-resistant type voltage, voltage, voltage, resistance, operatingcurrent, operating allowable

vV DC V DC (max.) | V DC (min.) Q (£10%) mA (£10%) power, mW (at voltage
1 Form A | 1 Form C | 1Form A | 1 Form C (at 20°C68°F) | (at 20°CO8°F) | (a1 20°C68°F) | (at 20°C68°F) 20°C68°F) | (at 85°C185°F)
JS1a-5V  |JS1-5V JS1aF-5V [JS1F-5V 5 35 0.5 69.4 7%
JSla-6V  |JS1-6V JS1aF-6V |JS1F-6V 6 42 0.6 100 60
JS1a-9vV  |JS1-9V JS1aF-9V [JS1F-9V 9 6.3 0.9 225 40

130%V of
JS1a-12V |JS1-12V JS1aF-12V |JS1F-12V 12 8.4 1.2 400 30 360 nominal
JS1a-18V |JS1-18V JS1aF-18V |JS1F-18V 18 12.6 1.8 900 20 voltage
JS1a-24V |JS1-24V JS1aF-24V |JS1F-24V 24 16.8 2.4 1,600 15
JS1a-48V |JS1-48V JS1aF-48V |JS1F-48V 48 33.6 4.8 6,400 L3
DIMENSIONS mm inch
Schematic (Bottom view)
1a
N.O.
1 com i
: 6p0 coiL AN
U i
0.24
1c

.866

Note: Terminal No. 4 is
only for 1 Form C

type

General tolerance: £0.3 +.012

colL
comMm

N.O. ?

N.C. =

PC board pattern (Copper-side

view)

L,m

I

1la

7{

.079 .480

1c

4-1.3 dia.

4-.051 dia.

JJQ



5-1.3 dia.

5-.051 dia.

T

e

I
2 12.2

F

—4L

.079 .480

Tolerance: £0.1 +.004
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BD135/137/139

BD135/BD137/BD139 TRANSISTOR (NPN)

FEATURES

Power dissipation

TO-126

1. EMITTER

&
o

|

Pow 125 W (Tamb=25°C) 2. COLLECTOR
Collector current Q3
Iewm: 1.5 A
Operating and storage junction temperature range Ty, Ty
-55°C to +150°C
ELECTRICAL CHARACTERISTICS (Tamb=25°C  unless otherwise specified)
Parameter Symbol Test  conditions MIN TYP MAX | UNIT
BD135 45
Collector-base breakdown voltage V(Br)CBO Ic=100pA, Iz=0 BD137 60 Vv
BD139 80
BD135 45
Collector-emitter breakdown voltage V (BR)CEO Ic=30mA, Izg=0 BD137 60 Vv
BD139 80
Emitter-base breakdown voltage V(BR)EBO I:=100pA, Ic=0 5 Vv
Collector cut-off current Icpo V=30V, Ig=0 0.1 HA
Emitter cut-off current Ieso Vep=5V, Ic=0 10 pA
hreq) Vee=2V, Ic=5mA 25
BD135 40 250
DC current gain hree) Vee=2V, I=150mA
BD137/BD139 40 160
hre) V=2V, Ic=500mA 25
Collector-emitter saturation voltage V CE(sat) Ic=500mA, Iz=50mA 0.5 Vv
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Base-emitter voltage Ve Vee=2V, [=500mA 1
CLASSIFICATION OF hee)

Rank 6 10 16
Range 40-100 63-160 100-250

WEJ ELECTRONIC CO.

Http:// www.wej.cn

E-mail:wej@yongerjia.com
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ESP32 Series

Datasheet

Overview

ESP32 is a single 2.4 GHz Wi-Fi-and-Bluetooth combo chip designed with the TSMC ultra-low-power 40 nm technology.
It is designed to achieve the best power and RF performance, showing robustness, versatility andreliability in a wide variety
of applications and power scenarios.

The ESP32 series of chips includes ESP32-DOWD-V3, ESP32-DOWDQ6-V3, ESP32-DOWD, ESP32-DOWDQ6, ESP32-
D2WD, ESP32-SOWD, and ESP32-U4WDH, among which, ESP32-DOWD-V3, ESP32-DOWDQ6-V3, and
ESP32-U4WDH are based on ECO V3 wafer.

For details on part numbers and ordering information, please refer to Section 7.For details

on ECO V3 instructions, please refer to ESP32 ECO V3 User Guide.

Featured Solutions

Ultra-Low-Power Solution

ESP32 is designed for mobile, wearable electronics, and Internet-of-Things (IoT) applications. It features all the state-of-the-art
characteristics of low-power chips, including fine-grained clock gating, multiple power modes, and dynamic power scaling.
For instance, in a low-power IoT sensor hub application scenario, ESP32 is woken upperiodically and only when a
specified condition is detected. Low-duty cycle is used to minimize the amount ofenergy that the chip expends. The output
of the power amplifier is also adjustable, thus contributing to an optimaltrade-off between communication range, data rate and

power consumption.

Note:

For more information, refer to Section 3.7 RTC and Low-Power Management.

Complete Integration Solution

ESP32 is a highly-integrated solution for Wi-Fi-and-Bluetooth IoT applications, with around 20 external com- ponents.
ESP32 integrates an antenna switch, RF balun, power amplifier, low-noise receive amplifier, filters, and power
management modules. As such, the entire solution occupies minimal Printed Circuit Board (PCB) area.

ESP32 uses CMOS for single-chip fully-integrated radio and baseband, while also integrating advanced calibration circuitries
that allow the solution to remove external circuit imperfections or adjust to changes in external condi- tions. As such, the mass
production of ESP32 solutions does not require expensive and specialized Wi-Fi testingequipment.

Wi-Fi Key Features

-802.11 b/g/n -WMM

-802.11n (2.4 GHz), up to 150 Mbps -TX/RX A-MPDU, RX A-MSDU



Immediate Block ACK
e Defragmentation

e Automatic Beacon monitoring (hardware TSF)

4 x virtual Wi-Fi interfaces

Simultaneous support for Infrastructure Station, SoftAP, and Promiscuous modes
Note that when ESP32 is in Station mode, performing a scan, the SoftAP channel will be changed.

e Antenna diversity
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Note:

For more information, please refer to Section 3.5 Wi-Fi.

BT Key Features
e Compliant with Bluetooth v4.2 BR/EDR and BLE specifications
e (Class-1, class-2 and class-3 transmitter without external power amplifier
e Enhanced Power Control
* +12 dBm transmitting power
e NZIF receiver with =94 dBm BLE sensitivity
e Adaptive Frequency Hopping (AFH)
e Standard HCl based on SDIO/SPI/UART
e High-speed UART HCI, up to 4 Mbps
e Bluetooth 4.2 BR/EDR BLE dual mode controller
e Synchronous Connection-Oriented/Extended (SCO/eSCO)
e CVSD and SBC for audio codec
e Bluetooth Piconet and Scatternet
e Multi-connections in Classic BT and BLE

e Simultaneous advertising and scanning

MCU and Advanced Features

CPU and Memory

e Xtensa® single-/dual-core 32-bit LX6 microprocessor(s), up to 600 MIPS (200 MIPS for ESP32-SOWD/ESP32-U4WDH,
400 MIPS for ESP32-D2WD)

e 448 KB ROM
e 520 KB SRAM
e 16 KBSRAM inRTC

e QSPI supports multiple flash/SRAM chips
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Electrical Characteristics

Absolute Maximum Ratings

Stresses beyond the absolute maximum ratings listed in the table below may cause permanent damage to thedevice. These
are stress ratings only, and do not refer to the functional operation of the device that should follow the recommended operating

conditions.
Table 11: Absolute Maximum Ratings
Symbol Parameter Min | Max | Unit
VDDA, VDD3P3, VDD3P3 RTC, [Voltage applied to power supply pins per N 36 | v
VDD3P3 CPU, VDD SDIO power domain ' ’
loutput * Cumulative IO output current - | 1200 | mA
Tstore Storage temperature —40 150 | °C

* The chip worked properly after a 24-hour test in ambient temperature at 25 °C, and the 10s in three domains (VDD3P3_RTC,
VDD3P3_CPU, VDD_SDIO) output high logic level to ground.

Recommended Operating Conditions

Table 12: Recommended Operating Conditions

Symbol Parameter Min | Typ | Max | Unit
VDDA, VDD3P3 RTC'! \Voltage applied to power supply pins per 23 |35 36 | v
VDD3P3, VDD _SDIO (3.3 V mode) 2 jpower domain

VDD3P3 CPU \Voltage applied to power supply pin 1.8 ] 33 36 |V
Iy oo Current delivered by external power supply 0.5 - - A
T3 Operating temperature —40 -| 125 | °C

1. Whenwriting eFuse, VDD3P3_RTC should be at least 3.3 V.
2.+ VDD_SDIO works as the power supply for the related 10, and also for an external device. Please refer to the AppendixIO_MUX
of this datasheet for more details.
e VDD_SDIO can be sourced internally by the ESP32 from the VDD3P3_RTC power domain:

- When VDD_SDIO operates at 3.3V, it is driven directly by VDD3P3_RTC through a 6 Q resistor, therefore, therewill be
some voltage drop from VDD3P3_RTC.

- When VDD_SDIO operates at 1.8 V, it can be generated from ESP32’s internal LDO. The maximum current thisLDO can
offer is 40 mA, and the output voltage range is 1.65V ~ 2.0 V.

e \/DD_SDIO can also be driven by an external power supply.
e Please refer to Power Scheme, section 2.3, for more information.
3. The operating temperature of ESP32-D2WD and ESP32-U4WDH ranges from —40 °C to 105 °C, due to the flash em-bedded in

them. The other chips in this series have no embedded flash, so their range of operating temperatures is 40
°C~ 125°C.



DC Characteristics (3.3 V, 25 °C)

Table 13: DC Characteristics (3.3 V, 25 °C)

Symbol Parameter Min | Typ Max | Unit
Cn Pin capacitance - 2 - | pF
Vir High-level input voltage 0.75xVDD! -| VDD™03 | V
7 Low-level input voltage -0.3 - | 025xVDD! | V
Iy High-level input current - - 50 | nA
Iz Low-level input current - - 50 | nA
Vou High-level output voltage 0.8xVDD! - -V
Vo Low-level output voltage - -| 0.1xVDD! | V
) VDD3P3 CPU
High-level source current - -1 40 - | mA
power domain ¥ 2
(VDD! =33V,
VDD3P3_RTC N A
>= - -
lor Von .2.64 v, power domain ¥/
output drive strength setto
. VDD_SDIO power
the maximum) b -1 20 - | mA
domain ¥ 3
Low-level sink current
lor (VDD =3.3V,Vor =0.495V, -| 28 - | mA
output drive strength set to the maximum)
Rpy Resistance of internal pull-up resistor -| 45 - | kQ
Rpp Resistance of internal pull-down resistor - 45 - | kQ
Low-level input voltage of CHIP_ PU
Vie_nrsT i ‘ 3 r L i 06|V
- to power off the chip

Notes:

1. Please see Table I0_MUX for I0’s power domain. VDD is the I/O voltage for a particular power domain of pins.

2. ForVDD3P3_CPU and VDD3P3_RTC power domain, per-pin current sourced in the same domain is gradually reducedfrom
around 40 mA to around 29 mA, Vor>=2.64 V, as the number of current-source pins increases.

3. For VDD_SDIO power domain, per-pin current sourced in the same domain is gradually reduced from around 30 mA toaround
10 mA, Vor>=2.64V, as the number of current-source pins increas
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NEO-M38

u-blox M8 concurrent GNSS modules

Performance

Parameter Specification

Receiver type 72-channel u-blox M8 engine
GPSLI1C/A,SBASLIC/A,QZSSLI1C/A,QZSSL1 SAIF, GLONASS L10F,BeiDouBI1I, Galileo E1B/C
Accuracy of timepulse RM 30ns
signal S 60ns
99%
Frequency of time 0.25Hz...10 MHz
pulse signal (configurable)
Operational limits ! Dynamics <4g
Altitude 50,000 m
Velocity 500 m/s
Velocity accuracy 2 0.05m/s
Heading accuracy 2 0.3 degrees
GNSS GPS & GLONASS GPS GLONASS BeiDou Galileo
Horizontal position 2.5m 2.5m 4m 3m 3m
accuracy 3
NEO-M8N/Q
Max navigation NEO-M8N S5Hz 10Hz 10Hz 10Hz 10Hz
update rate
NEO-M8Q 10Hz 18 Hz 18Hz 18Hz 18 Hz
Time-To-First-Fix*+  Cold start 26s 29s 30s 34s 45s
Hotstart 1s Is 1s 1s 1s
Aided starts > 2s 2s 2s 3s 7Ts
Sensitivity® Tracking & —-167 dBm —166 dBm -166 dBm -160 dBm -159 dBm
Navigation
Reacquisition —-160 dBm —-160dBm -156 dBm -157 dBm -153 dBm
Cold start —148 dBm —148 dBm -145 dBm -143 dBm -138 dBm
Hot start —157dBm —157dBm -156 dBm -155dBm  -151 dBm
NEO-M8J/M
Max navigation NEO-M8J SHz 10Hz 10Hz 10Hz 10Hz
update rate
NEO-M&M 10Hz 18Hz 18 Hz 18 Hz 18 Hz
Time-To-First-Fix > Cold start 26s 30s 33s 39s 57s
Hotstart ls 1s 1s 1s 1s
Aided starts © 3s 3s 3s 7s 7s
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DEVICES

HMC634

GaAs PHEMT MMIC DRIVER
AMPLIFIER, 5 - 20 GHz
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Typical Applications
The HMCG634 is ideal for:
* Point-to-Point Radios
* Point- to-Multi-Point Radios & VSAT
* LO Driver for Mixers

* Military & Space

Functional Diagram

Vdd1 g [ 3]vdd2 g vdd3 Vdd4

[_Hui Vag

RFOUT :

H

Electrical Specifications, T,

Features

Gain: 22 dB
P1dB: +23 dBm
Output IP3: +31 dBm

Saturated Power: 24 dBm @ 23% PAE
Supply Voltage: +5V @ 180 mA

50 Ohm Matched Input/Output
Die Size: 2.07 x 0.97 x 0.10 mm

General Description

The HMC634 is a GaAs MMIC PHEMT Driver Amplifier
die which operates between 5 and 20 GHz. The
amplifier provides up to 22 dB of gain, +31 dBm Output
IP3, and up to +23 dBm of output power at 1 dBgain
compression, while requiring 180 mA from a +5V
supply. The HMC634 is an ideal driver amplifier for
microwave radio applications from 5 to 20 GHz, and
may be biased at +5V, 130 mA to provide 2 dB lower
gain with improved PAE. The HMC634 amplifier 1/0O’s
are DC blocked and internally matched to 50 Ohms
facilitating easy integration into Multi-Chip-Modules
(MCMs). All data is taken with die connected at input
and output RF ports via one 1 mil wedge bond with
minimal length of 0.31 mm (12 mils).

=+25°C, Vdd1, Vdd2, Vdd3, Vdd4="5V, Idd= 180mA!

Parameter Min. | Typ. | Max. Min. | Typ. | Max. Units
Frequency Range 5-16 16-20 GHz
Gain 17 22 17 20 dB
Gain Variation Over Temperature 0.030 | 0.040 0.025 | 0.035 | dB/°C
Input Return Loss 12 9 dB
Output Return Loss 12 11 dB
Output Power for 1 dB Compression (P1dB) 21 23 18 21 dBm
Saturated Output Power (Psat) 24 22 dBm
Output Third Order Intercept (IP3) 31 30 dBm
Noise Figure 7 7.5 dB
Supply Current (Idd1 + Idd2 + Idd3 + Idd4) 180 180 mA

['UAdjust Vgg between -2 to 0V to achieve Idd = 180mA Typical
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#include <IOXhop_FirebaseESP32.h>
#include <WiFi.h>

#define FIREBASE_HOST "marktest-81234-default-rtdb.firebaseio.com"
#define FIREBASE AUTH "gejjKREhDpDbaZlcmZj3fsXkNgVSXbyjn5ZUngKV"
#define WIFI_SSID "AR"

#define WIFI_PASSWORD "60511057"
#include <QMC5883L.h>

#include <Wire.h>

#include <TinyGPS++.h>

#include <HardwareSerial.n>

#define RXPin (16)

#define TXPin (17)

#include <LiquidCrystal 12C.h>
#include <ESP32Servo.h>

Servo myservo;

QMC5883L compass;
LiquidCrystal 12C lcd(0x27, 16, 4);
static const uint32 t GPSBaud = 9600;
TinyGPSPlus gps;

HardwareSerial ss(2);

#define forword (27)

#define Reverse (26)

#define MotorCut1 (25)

#define MotorCut2 (12)
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#define MotorCut3 (14)
const int potPin = 34;
int potValue = 0;
int e,s,Lr,g;
float latl,lat2,lat3,latd,lonl,lon2,lon3,lond;
void setup() {
Serial.begin(115200);
ss.begin(GPSBaud, SERIAL 8N1, RXPin, TXPin, false);
lcd.begin();
lcd.backlight();
Wire.begin();
compass.init();
compass.setSamplingRate(50);
Serial.begin(9600);
Serial.printin("QMC5883L Compass Dema");
Serial.printin("Turn compass in all directions to calibrate....");
myservo.attach(32);
pinMode (forword, OUTPUT);
pinMode (Reverse, OUTPUT);
pinMode(MotorCut1, OUTPUT);
pinMode(MotorCut2, OUTPUT);
pinMode(MotorCut3, OUTPUT);
WiFi.begin(WIFI_SSID, WIFI_PASSWORD);
Serial.print("connecting");

while (WiFi.status() '= WL_CONNECTED) {
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Serial.print(".");

delay(500);

Serial.printin();

Serial.print("connected: ");
Serial.printin(WiFi.locallP();
Firebase.begin(FIREBASE _HOST, FIREBASE AUTH);

Firebase.stream(", [(FirebaseStream stream)

if (stream.getEvent() == "put" && stream.getPath() == "/S") {
s = stream.getDatalnt(),

Serial.println(s); }

if (stream.getEvent() == "put" && stream.getPath() == "/G") {
g = stream.getDatalnt();

Serial.println(g); }

if (stream.getEvent() == "put" && stream.getPath() == "/E") {
e = stream.getDatalnt();

Serial.println(e); }

if (stream.getEvent() == "put" && stream.getPath() == "/L") {
| = stream.getDatalnt();

Serial.printin(); }

if (stream.getEvent() == "put" && stream.getPath() == "/R") {
r = stream.getDatalnt();

Serial.println(r); }

b;
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double mapf(double val, double in_min, double in_max, double out_min, double out _max) {
return (val - in_min) * (out_max - out_min) / (in_max - in_min) + out_min; }
float x,y;
float Dn=0;
float latnow,lonnow;
float Dr;
float Df;
int DD = 0;
int percen,heading,radar,point,servoR,RL,LR,Mr,Mf;
void loop() {
while (ss.available() > 0) {
gps.encode(ss.read();
if (gps.location.isUpdated()) {
latnow = gps.location.lat();
lonnow = gps.location.lng();
double volt = mapf(analogRead(potPin), 0, 4095, 0, 17.30);
percen = ((volt-10)/3)*100;
// Serial.println(volt);
lcd.setCursor(12, 0);lcd.print("CmN:"); lcd.print(heading);
lcd.setCursor(12, 3);lcd.print("r:"); lcd.print(r);
lcd.setCursor(16, 3);lcd.print("e:"); lcd.print(e);
lcd.setCursor(0, 3); lcd.print("SvR:");lcd.print(servoR);
lcd.setCursor(10, 0); led.print("[");

lcd.setCursor(10, 2); lcd.print("[");



lcd.setCursor(10, 3); led.print("[");
lcd.setCursor(0, 1); lcd.print("Dn:");lcd.print(Dn,2);
DN();
gy 0
servor ();
b}
if(s == 1} lcd.setCursor(0, 0); lcd.print("ComS :");lcd.print(radar);
lcd.setCursor(0, 2); lcd.print("Df:");lcd.print(Df,2);
lcd.setCursor(11, 2); lcd.print("Dr:");lcd.print(Dr,2);
while(Df 1= 500 digitalWrite(forword, HIGH), myservo.write(90); delay (300);
if(servoR < -2){ myservo.write(120); delay (200); myservo.write(90); delay (300); break;}

else if(servoR > 2){ myservo.write(60); delay (200); myservo.write(90); delay (300); break;}

break;}
while(Dr I= 5001 digitalWrite(Reverse, HIGH), myservo.write(90), delay (300);
if(servoR < -2){ myservo.write(60);  delay (200); myservo.write(93); delay (300); break;}
else if(servoR > 2){ myservo.write(120); delay (200); myservo.write(93); delay (300); break;}
break;}

if(Dn >= Dff DD++; step1();stop1(); x = gps.location.lat(); y = gps.location.lng();
latlon1();delay(200); Dr = 10; Df = 500; }

else if(Dn >= Dr){ DD++; step2();stop1(); x = gps.location.lat(); y = gps.location.lng();
latlon2();delay(200); Df = 10; Dr = 500; }

else if (s == 2){ Dr = 500; Df = 500; digitalWrite(forword, LOW);digitalWrite(Reverse, LOW);

digitalWrite(MotorCut1,LOW);digitalWrite(MotorCut2,LOW);
digitalWrite(MotorCut3,LOW);}
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if (g == 1){ Dr = 500; Df = 50; radar = heading; x = gps.location.lat(); y = gps.location.ng();delay(500);

lcd.setCursor(0, 0); lcd.print("ComS :");lcd.print(radar);
lcd.setCursor(0, 2); lcd.print(x,6);
lcd.setCursor(11, 2); lcd.print(y,6); }

else if (g == 2){ setdata (); lcd.setCursor(0, 0); lcd.print("OK............ ");
lcd.setCursor(0, 3); lcd.print("Per :"); lcd.print(percen);
lcd.setCursor(0, 2); lcd.print(" ");
lcd.setCursor(0, 1); led.print(" "); }

else if (g == 3){getdata (); lcd.setCursor(0, 0); lcd.print("Successfully sent");}

if (l ==1)
{digitalWrite(MotorCut1,HIGH);digitalWrite(MotorCut2,HIGH);digitalWrite(MotorCut3,HIGH);}

else {digitalWrite(MotorCut1,LOW);digital Write(MotorCut2,LOW); digitalWrite(MotorCut3,LOW); }
if (r == 1){ digitalWrite(forword, HIGH);}
else if (r == 2){ digitalWrite(Reverse, HIGH);}
else if (r == 0){ digitalWrite(Reverse, LOW); digitalWrite(forword, LOW); }
if (e == 2}{ myservo.write(30); }
else if (e == 1){ myservo.write(150);}
else if (e == 0){ myservo.write(90); } '}
void latlon2 () {
double X2 = latd - lat3;
double Y2 = lon4d - lon3;
double m2 =Y2/X2;
double mm2 = atan(m?2);
double M2 = mm2*57.295777,

double c2 = sgrt((X2*X2)+(Y2*Y2));



double D2 = (c2/(1/108.4))*1000;
int point2 = D2/0.5;
double cp2 = c2/point2;
double cii[point2];
double xii[point2];
double x2[point2];
double yii[point2];
double y2[point2];
for (int i = 0; ii < point2; ++ii) {

cii[ii] = i*cp2;

for (int jj = 0; jj < point2; ++jj) {
xiiljj] = ciiljjI*cos(mm?2);
yiiljj] = ciiljj]*sintmm2); ~ }
for (int kk = 0; kk < point2; ++kk) {
x2[kk] = lat3+xii[kk];
y2[kk] = lon3-+yiilkk];
double X2f = x2[DD] - x;
double Y2f = y2[DD] - y;
double mf = Y2f/X2f;
double mmf = atan(mf);
Mf = mmf*57.295777;
double cf = sqrt((X2f*X2f)+(Y2f*Y2f)),

Df = (cf/(1/108.4))*1000; }
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void latlon1 () {
double X1 = lat2 - latl;
double Y1 = lon2 - lon1;
double m = Y1/X1;
double mm = atan(m);
double M = mm*57.295777,
double ¢ = sgrt((X1*X1)+(Y1*Y1));
double D = (c/(1/108.4))*1000;

point = D/0.5;

double cp = ¢/point;
double ci[point];
double xi[point];
double x1[point];
double yi[point];
double y1[point];
for (inti = 0; i < point; ++i) {

cili] = i*cp;

for (int j = 0; j < point; ++j) {
xi[j] = ciljJ*cos(mm);
yilj] = cilj]*sin(mm);}

for (int k = 0; k < point; ++k) {
x1[k] = lat1+xi[k];

y1[k] = lon1+yilk];

double X2r = x1[DD] - x;



double Y2r = y1[DD] - y;
double mr = Y2r/X2r;
double mmr = atan(mr);
Mr = mmr*57.295777,
double cr = sqrt((X2r*X2n+(Y2r*Y2r));
Dr = (cr/(1/108.4))*1000; } }
void setdata (X
Firebase.setint("/bat", percen);
Firebase.set("/latnow", latnow,6);
Firebase.set("/lonnow", lonnow,6); }
void getdata (X
lat1l = Firebase.getFloat("/lat1");
lat2 = Firebase.getFloat("/lat2");
lat3 = Firebase.getFloat("/lat3");
latd = Firebase.getFloat("/latd");
lon1 = Firebase.getFloat("/lon1");
lon2 = Firebase.getFloat("/lon2");
lon3 = Firebase.getFloat("/lon3"),

lond = Firebase.getFloat("/lond");

void gy () {
heading = compass.readHeading();
iftheading==0) {
}else {

Serial.println(heading); }}
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void step1 () {

myservo.write(20); delay(2000); myservo.write(150);delay(2000); myservo.write(90); }

void step2 () { myservo.write(20); delay(2000); myservo.write(150);delay(2000); myservo.write(90); }
void stop1 () {digitalWrite(forword, LOW); digitalWrite(Reverse, LOW); }
void DN() {

double Xn = latnow - x;

double Yn = lonnow -,

double cn = sgrt((Xn*Xn)+(Yn*Yn));

Dn = (cn/(1/108.4))*1000; }
void servor () { servoR = heading-radar;

Serial.println(servoR);}
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