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ABSTRACT

Due to covid-19, social distancing measures have been implemented to
prevent the possibility of doctors and nurses over-treating patients. As a result, we
have researched and developed autonomous medical supply transport trucks to
make it easier and more efficient to transfer medicines and medical supplies, as well
as to limit the chances of coming into contact with people who are infected with
COVID-19. The system consists of two main components: the development of a
medical supplies transporter that can follow the lines using infrared and ultrasonic
sensors to process and display control through a small LCD screen, and a remote-
control system that uses the application to control it via Wi-Fi and then process the

data to trigger the motor to operate, all of which are controlled by a microcontroller.
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desnidelitalain-19 Aunsszuieninlumareussmarialan nufessna
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JLYLNVNFIAN %30 social distancing iiegaslumsdesiunsunsnszaneved else
unnduasne RN ssnwtisesslnddadiamuyatestudolda uddsndaniu
L?ﬂﬂaémnnﬁaﬂé’%’uﬁj@h%’a ﬂ%mmwﬁwu%ﬁﬁi’mqﬂszmﬁﬁa%sJa61m'ﬁwuﬂziwd’]mwmﬁu
AAndelasaledn-19 uaztnsannisliyatlastudelafa damnsaundderussuumaiu
melald Fsldvinsfnuuazdavisnrudsnysusisnlufdiun Weswisanuazanud
yaaInsmsmsunvglumsvudeasnasusilsifugihefiogluszninanssnvvdentsin
#1 unifioanlomauasiuusyAnsnmnsmuaunsundnszatsventielifaguinms o

Fatuionnisdnwiniadi wlszans anlunisvudsenaginysusinnely
Tsameuiaauns ganvhiasldiniosdeuazuuifauuussuuusudidunandy aldlunis
Anneiiuguasudlelgn Weriuussansamlumsuandneazniusinazanienia
Tunswutsudindelaia-19 Inglididu Sastasanmudswesunmddynsnuld
Tnaszuuntseanifiu 2 daumdn o Aonmsiauisavudaivdasiannsapuaudulaenis
Uszanananae Arduino Mega 2560 7 M191usaufud uns Lsaaugos wavdansilade
LHULYDSLATLAAINANITAIUANKIUATIDE LCD TUInidn wazszuumuANssazlnauiu
Loundniugsuesalilasnoulvsalass ESP32 Cam azdumdsaniiuneundiatusinu Wi-Fi

wdshdeyaliuszananamadinsiivawesinurulugatutewmes



1.2 Inquszaen

1) esrnemnuazmnlituyaansmamsumdlunsdaiusinagdaes
ndulviiugUae

2) WletwanAnudssvosypansmansuimglunsufuaniig

3) WiioeenuULLarai g UnsaifiAtuausavudddvanunsaifiunudunay

muauanszezlnaiuIvweUndadula

1.3 YaULUAYRIUIYIinus

laviniseanuuukazasisaUnsainmuausavuadia i sai U ukay

AIVANAINTEEEING T8 UUUTENBUMEAIUTBITEUULAUAIUE U ATUANAIUL UG DS LAY

Lulasaoulnsamesiannsamumaludadmneuasnauanynsusuls uasdiuvedssuy
v o o <

AuAuszeglnaniauANHIUIuLeUNGAdY §9 ESP32 Cam agfuAndanniiuuaunbiadu

W Wi-Fi wagsnuuaanunsaussyntmiinle 20 Alansy wasdsaunsandounlula



uni 2
NOBUATUANNITNNEITDS

USygrfinus “sodanvduenidnluda” ladaviieeaniuuiazasisgunsnl
AIUANIOVUENTEUULAUA U ULAEN1IAIUANNINLNG Fednguiiasndnnisiineites

samalull

2.1 vasalulasraulnsaaas Arduino Mega 2560

Arduino Mega 2560 sauandlugud 2.1 1luvesinlulasnoulnsaiaesiimmun
11910 ATmega2560 %aﬂuua%miﬂmﬂumﬁu Arduino fiFanuAdtanuuandnaz )
pan 54 91 ned 14 91 aunsaldifudmyiuveoniuu Pulse-width Modulation (PWM)
¢ fdyg v idwuuieugden 16 11 fnsiadedoasadsiasevinsgunsal Universal
asynchronous receiver-transmitter (UARTS) 4 1 9ufinud 16 wnzdsed a1unse
Weusoruaeuiamesimemetada USB vieldaunsaiuvashiiinanlwinszuasduidy
Iwihnsvuansaiiofuduldon wagily reset aansadedfu shields Aoonuuuiiiold
41U Arduino Duemilanove %1%® Diecimila [1] AssanU"vea9 Arduino Mega 2560 figfadl
(2]

1) lulaspoulnsaass: Atmega2560

2) usanululin: 5 Taad

3) usslaliandriiuda SOURCE: 7 1ad &1 12 Taad

4) dyaRINaLuuITILarY100n: 54 1

5) AN UULEUEARN: 16 91

6) lufnszuanss do | / O Pin: 20 Jaawouuys

7) Wihnszuansedmsu 3.3 1aad Pin: 50 daduouus

8) nureANTNAY: 256 Alalua

9) SRAM: 8 Alalus

10) EEPROM: 4 Alalus

11) Anudadygranning: 16 wnzidnd



U7t 2.1 vesnlalnsreulnsatass Arduino Mega 2560 [3]

2.2 ESP32 Cam with OV2640 Camera Module

Tuga ESP32 Cam fsfiuanslugudl 2.2 [anuanusaves ESP32 Tumsdeans
wuulsane ﬁaﬂuﬁa%’ué’mmm (Station-mode) wagiUanadeygia (Access point-mode)
Ialudaiien dn1sfadandand oldusslavann CPU 159071 Arduino waneiin
Tumsfudieyaninndes OV2640 fifimmaziBenis 2 Eufinia ieddeyauuuliaenio
Fanfuteyazuninlilu MicrosD Card 1 ESP32 Cam Juililulugadilaldl Micro USB 1%
Tumslddouyndsiefosld USB to TTL iudte (4] InsamuantAves ESP32 Cam
fivtad] 5]

1) luga Wi-Fi 802.11b/g/n 33ufiu BT/BLE SoC

2) CPU dual-core 32 9n ndanudn wsngdmsumsldanluseaes

3) AnmAvdngadls 240 nwidsed waridsUszunanalulasaeulnsalaes
g3gm 600 DMIPS (Dhrystone Million Instructions per Second)

4) fivemudIved SRAM 520 Alalugi PSRAM 4 winglud

5) 595UBUABTING LW UART/SPI/12C/PWM/ADC/DAC

6) atluayunaas OV2640 way OV7670 wlawludy

7) seefunsaulnannimey Wi-Fi

8) s8a¥umin TF

9) atfuayulnuainutiiae

10) § Lwip wag FreeRTOS Tus



11) aduayulnuansvinau STA/AP/STA iU AP
12) 9995V Smart Config/AirKiss

HW
ESP32-CAM

Ul 2.2 ESP32 Cam with OV2640 Camera Module [6]

2.3 Tupa FT232RL

Tuga FT232RL dauanslugudt 2.3 1ulugaiiudas USB 18u TTL UART dwisu
Jouynddsatuedn Arduino fuillsifl TTL vevesdende USB saulufailuga ESP8266
Wi-Fi STB (SET TOP BOX eessunniiion) fumnawn Rx uag Tx [7]

U7 2.3 Tuga FT232RL [8]



2.4 WUDSRSI9AURINAVING LEUVIIAT WUIIUIU

UL BIANTIVIUAINAVING LEUVIINT TUINUIUMSEAIBUNT WA (Infrared :

IR) slauanslugu 2.4 Tivanns Reflective Optical Sensor AonsUdpLUAIBUNTNIAIN

waaneenWlasviouduinguseddusing q Fasiinuaudigadunasasyiounatlanieiu

q

wasdunsIaasisunau N laelnlan s uBames (Phototransistor) ABUATIITULAS
Surlsusafiasvioundunn Mnuuiwdasdudyaradnihdeenin [9] Wietngeylndasd
wasagvieunauinananivingeylna Jeanunsatunsiaaeuinguiu vieldnsiaduidu

= A o v w o A a a = A a o )
aGU']']‘Vﬁ@@I']VL@I Iﬂﬂi%ﬂgﬂqﬁmiﬁ"ﬂzﬂiﬂﬂ 1 UAALUAT 09 8 UDALUANT ﬁaQiULLiﬂ@u‘l‘V\lﬂqsﬂu’]@

A

3.3 Thad 89 5 Tiad waslvidgyygyiavigonun 2 5ULUU A JULUUARYAEU15aUTUAT

Y
Aon3la eAmeulanssgauiineinisavdsdyaiandnaaagiuaniniede 1 winlids

<3

v v o

szauagliasdn 0 unu wazFURuUdy g ML UULB Y ABNM 8 TEA UA Y Y IN 1A TTTa

UM 1024 U9 (0 B9 1023) Aensieuszaunsasulniilugie 0 1aas 89 5 Taa [10]

JUT 2.4 @SR 93 uFRAYINe LEuYTIen Wudwau [11]

2.5 [WUSINSLEENINA8AaUdanslatian HC-SR04

WwugesinTzegnnlgadudansiledaluga HC-SRO4 Aananslugui 2.5

1<

Julugadaszeemeildndnnisazvieuvesriudansiluia lnevannisinszezdieniu

Janslatia fie nsderdudansletindruiunilseenliazvisuiuingiegaumtinauunds

Y

L

Sudgu lnesseznenialaasduiusiussesiatinausanlaiapfounlunseny



Tnquazaziaunduudeiniu dwandlusun 2.6 Weansiusvesatiaiudansileila

ee

ALY 9UNAU F9UNTTELIAIRINE17 WS eUsuAUSnI ST LA gsauNsaLRunala by

9171 Laednsusdssimunislalusiniaaiusamleainaunisi (2.1) [12]

Power (5V) —» | i ‘4—— Ground

Trig —I L Echo

JUT 2.5 wugaiinssegnmendudansileila HC-SRO4 [13]

RECEIVER

%
Reflected signal

=21l

Ultrasonic Sensor

TRANSMITTER Original signal
|

Distance

JUN 2.6 nannsinsseaispaudansileta [13]

¢=331.4+(0.606xT) (2.1)

e ¢ Ao onsusweadsdlusinia duiiedu wasaeiuld

T #e gaumgillumhessmivaidea
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Ingwuwesinsseeneignausansleia HC-SRO4 dnnaud Al [14]

1) wsanulnshalalunisyvinaru: 5 1as
2) nseualuidnile: 15 Dadnouwls
3) ANUDUNITYINaU: 40 AlaLBsed

4) SzuradnnaIuTainla: 4 was (400 WURLIAS)

Y 9

'
a

5) 3583@?1&1@%31%1551?@15: 0.02 1T (2 LYUALUAT)
6) ALY +3 Uadlung

7) aaelun1sin: 15 99en

8) Trigger Input Signal: 10 lalAsaund TTL Pulse

wusnandmiumues inseyemenausansiledia HC-SROA uanadagy
il 2.7 \dlefimsdsdygandian Trig anuzvnsasindu LOW anuiadimindynyia
Tagliun Trig Haaruzidu HIGH wazpsaaugliidussosiiategnades 10 lulasiuni
Nnulvanuzdu LOW 1wsngluasGuaiiennud 40 Aladsed S1uau 8 gnAaY

panll Ingldmuiainedaneailufieeds Jeiadiussulaioualneasdsdeyao

' '
A a

9ol andudierduisnavinndmsuiisouadoudululasivu dygraduiageuda

[

Uszanana udaliidygauieonnieen Echo Wedinsdsdeygin HIGH ndunn#ivn Echo

T o

Tmsudunandyaranlu HIGH waziladygyiuun Echo nauilu LOW Tiauganisiu

T o o

natkaiaatndula e uamssaznialaanaunish (2.2) [12]

HC-SR04 ULTRASONIC MODULE

--10us-- |
Trigger

40KHz
Acoustic
Burst 8xd0KHz

Reflected

Signal

Output of |

ECHO Pin

Propagation Delay
Dependent on Distance

JUN 2.7 uudsnandwsuuges inssugneiienaudansileda HC-SRO4 [15]



ch X t (2.2)

ilo D o szogms fimbedy lwufins
¢ fo szeznanfidyananiun Smhedu llasiund

2.6 lugaduuainas L298N

Tugatunawned L298N fauanslugudl 2.8 idhilugadwmiutusewnes 2 fuuy
daserietu linszualiiingegn 2 wouuu$ lumsduvelnesusiazi deanunsaaunulag
Faonudu PWM ilamuauaanimeinesld 143Uan ST coparation wiouusasz L1
AnuTeu duswtulnilt 2 yalunisldaude ussduluihvuin 5 1aad dwsuieas uag
wsaiulviiauie 5 1aad 89 35 Tad dusunewmes wmuisdwmsviiluldiuyueus ssuy
509903 88TUNOLABTAN 9 @315alT9IUTINAY Arduino NodeMCU %30 Raspberry Pi la
[16]

sU7t 2.8 Tugadiuseines L298N [16]

2.7 lugaidee Active Buzzer Module

Buzzer Aalnaelansodlnawimaninnelugunsaliineasinianiiud
(Oscillator) agnneluds awnsaasradsansulugiuuusig o la Telugaides Active

Buzzer Module adwandluzusl 2.9 anunsaaiindoaiauladte lngnisaen 1/0 ve9
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Active Buzzer AU1 17O ¥89 Arduino #3alulasaaulnsaansialanenss kazmanuun VCC
989 Active Buzzer NUWSIUINHINSELansIvu9 3.3 1has 09 5 11ad hazay1 GND fu

GND Tum’ié{ljﬂﬁ Active Buzzer dawd@es [17]

gﬂﬁ 2.9 Iu@atﬁ&m Active Buzzer Module [17]

2.8 uatnastnNInsZ AN

wawas (Motor) nineduasasnaluirvdani it mlasuluasmg sy
T dundanuna Inedagiuiivisuewmesisessuliiinssuaadu (AC Motor) uazuioines
Mseasulninszuanss (OC Motor)

2.8.1 wiann1svasuamasluiinssuans

nann1svesuamesiifiinszuanss (DC Motor) Wausaiunseualniinslua
1 o W = = ! B, H LY [ 1 J ' ! Y
H1uNewes daundesiuussaunduiisuusaiulniiannuned @i kagdien1udisu

[ a ! v s ¢ v 1 o X = ] =

wsanuiiedslUlivnainensuveiasvauulivanVukasn seualniidndiunisazlva
Wrluluvnalnauiuwdman (Field coil) inliiiawimandanie wasdald wazifn
auuudmantuvasiieaiy sunuandAdunsalivanaslidaiu wndfienimsadiuee
wndsiunazaziasuiulloduusuimaniifiamaderiu viliiAsusedalufeonsunees
FereguURNUANAANTULLM TuraesuLaeiviyuasisendt Tsnes (Rotor) Hn1s
wyuiliinandusvendunsuiivanisassiuiisededu uazribivnainersuiaes

visolswodvu Wuluaungdedrevesmauiis (Fleming left hand rule)
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2.8.2 vlinvauamas N InIzuanse
1) e INinTsuansUUUBLNTY (Series motor) Apwalnaifne
YpaInauINLianaynsuivesuaesveamesilnilisanin I3aflad (Series field)

o =

finudnunriane TWussings Isumnuden (Judu sewmeseynsuiinuiiisevgadlels
finrsaniven Tunzioafunindlnandistuazdmalidnsiranasuslidmadofy
ynaanveNoines 1nAuATAE Tsdouiuldfuinoddlilutuvaiovin
\A303gAy 1AToINaNe NS adnuliiiih Snsifui uaziAde i uelmesnTTLANTILUY
sunsuvheuldegnsivszdnsiideldruluansfidlnanuinagylfauiisevtu
anas lunenduiuluanslufiivanazyhlivamesinnusiseuguazeaindunsela
Frfunowiuldruemesuuvsunssisiesiivanseatiaue

2) uaines 1N TELanIUYIUIU (Shunt motor) UaLnas Uy
vuull wnaanauLLiman (Field col) AzsoruuiuInaIngnosuLens uowasdna

v A =)

finaudnuazao dAnusiam wsadasunyue dewgidsvilinewesyiaivunziu

'
=i

FUINUNADINITAINULEITOUN AT LT WABULNSITWAANADINITALLS AT LAZLUA B

e

anusaliing uamesiniinszuanswmuuann fawansluzun 2.10 [18]

JUN 2.10 waLnas ZGA60FM [19]
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2.9 DUEAINA

oLAMING Liquid Crystal Display (LCD) L‘ﬁlu%LLammagﬂquwﬁaﬁ'ﬁw

LY 1

PrunldauiuiuszuvaueInailaing1auns vate aauanana LCD Iviauuutanauatiusi

v A (% d' 1

9nU5EL38nI1 Character LCD @9fin1siuunsiionwsniesnaseiianunsaunansualilaag

Y

v @

¥ dl [ =) ¥ L4 ¥ a 1
bb&17d LL@SLLUUVIﬁ’]ELI'ﬁﬂLL?IGNN@Lﬂuzﬂﬂ’]‘lf\mi@ﬁmaﬂ‘ﬂﬂﬁ@@’mﬂ’ﬂuﬁ@ﬁﬂﬁi‘ﬂ@ﬂﬂ;ﬂsﬁQWULiﬁJﬂ’ﬂ

o

v
v

Graphic LCD [24] 29Llaning LCD azuwvadu 2 wuupudnvunsLER Al

1) Character LCD uaafianinaldusidnuesmutaswuuse@l 1wy 28 LCD

YUIA 16x 2 FI9n9S NUeDdlu 1 ko Tfonushald 16 67 kasinanun 2 UsSNabnbeay

[
a o

43U 20x4 Adnws dgninedsly 1 und Tadnusldla 20 7 wavdnanun 2 ussvia
n3@euseruae Character LCD azdisneiu 2 wuu fe

(n) 5@ eurouuvyutu 1unsideuress LCD 1WiUUesn
Arduino Tnenss Tngazuiadunisidendeuuy 4 On wagmsidousiouuy 8 Om Tu Arduino
wdeudeudauuy 4 T lesanldanelunsiensiotosnia

(¥) nsiBeusiouuuaynsy unsidousertuae LCD rwlugaudas
sUnuumsdiasioruae LCD Mnuvuuny snidunsi@euseuuuduiildanetosnin 1wy
Ms18luga 12C Serial Interface azidunisulugaid oudniudaae LCD udaltvesn
Arduino @ susiotuuesalugarulusinaea 12C vilsildaeiios 4 @y Avildniinae

WanNatanIueing o) eanile 98 LCD nllnnsiensieuuuaunsy daandlugun 2.11

sU# 2.11 wthae LCD wealuga 12C yun 16x 2 [21]
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2) Graphic LCD \ussuaninafianuisanvunlainagliudazynuuninenu

wae viseUdesuaseanty iliaellanusaaiieguduinuuntinvela n1sseyruinagseyly

anuEUeITIUINLA (Pixels) Tunmaziud 19U 128 x 64 WNLYA MUN9T9907IT1UIUYANT

WWIUBY 128 TiNLYa kaElianmuwWIng 64 finiwa [22]

2.10 Adunadung

Adunayuna (4xd Matrix Keypad Module) fauansluguil 2.12 uuv dx4
yiniusznouludedy 16 U Agndadesiuludnuureriisd waduuniuuiueu (Rows)
LATLDIULIRG (Columns) Tendnnislunisnsnaevindunalagnnatislumeiy agld
Fnsaunudung (Key scan) MagnanauaTunnman waiiansaiinin1snauauataani
Tusuuudlathe wu frdinisnaee 1 lussgideussiuliin 5 Taad luivdnil 1 asilifies
unusnuhiufiansosuaLssiuliiadld vonanuaziarsanduaiwssduluiigh
y3ofhinisnatu # avannsnsiuausidulnihgdldifiomsnd 3 whdu Seaewuinfinng
ovdusInduNIaINLaf 4 deduidenududunisnsiaasundnd 3 uasduaad 4

mavaAues Jevuefelu # [23]

g‘dﬁ 2.12 Adunadunn 4x 4 Matrix (Black Keypad) [24]
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a ¢ @ o =
2.11 ULABIAALLIIAULLURALA DT

fimesiaussfununnoinderuauinssiunssfuunned suandusui 2.13
dudnlansuaning Tnefunuusionun 8 unuifouansaniursEAULIFULUALADS
finnuraaedsuUszunn 3 Wesdud Faavanuzavuansuasiil [25]

1) ussdunumaesunnnat 9.7 Tas andu 10 Wesidud wans 1 uau

2) usaunUmAe3nnd 10.2 Taas andu 25 Wesidud wans 2 wau

3) LSINULUAWD3INNTT 10.7 Taad Andu 40 Weosidus uans 3 wau

4) L9uLUAWeININNIT 11.1 Taad Andu 50 wWodidusd uans 4 wau

5) usaunumaeinndi 11.7 Tas andu 60 Weosidud wans 5 wau

6) LTIULUAWDINNNTT 12.2 Taad Andu 75 Wesidus uans 6 wau

7) USIULUARB3INTT 12.6 Taad Andu 90 Wesidus uans 7 wau

8) LIIFURUNLPDTUINNIT 13.0 Taas Andu 100 Wosidusd wane 8 wau

a Lot A RuF NiFatar ay =

JUN 2.13 TinasInwsaiuLunmes [25]

2.12 g3ndduna

ainduna (Push Button Switch) 1ugunsalitugnumslwiiiisldaudesna
Yuaintadll nspivaudnsieaing feanalufegdrunasaing dohminfnuazmeisas
el wieldlunisaiuaunisiauvewewas B3an1IAIUANNITINAIUTELATEIINS

19 9 Wlanugeamnssunaly dnsuuiln wagiiuias lnsadnddunanldlunsisunis
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¥ha1u (Start) iSendalntun@idn (Normally Open) viailiiendn NO uavalndunangs
19911974 (Stop) 13endnalndunAde (Normally Close) #3e7i58n11 NC Faa13nsauys
antdunale 2 Ussian fie

1) wuunafnUaesiu uisuuvauis sy duandusuil 2.14 Wedinsna
aAndUunamthdudadnaniaziudsuaniuzain NO Wu NC 130910 NC azfiu NO usiiile
Uaseilosananaindlunavihduiassnaugansunilumuniaiy Inelussdnauain
aUsdlviadntuunadiganizund iulssiamidenld Wesanndifledtunsiaudlsl

FULaU

U7 2.14 dindiunauuunainUaessu [26]

2) LUunARANARY M13BUUY push on / push off Fauaasluguil 2.15 ilefing
naadndiunavidudasananagdsuaniugain NO Wi NC 30910 NC agLdu NO i
\lovudesileeananaindyunamirduiaszgndenlilasnalnvosainduazasaniuzly
Faanusandugannsundluiumiafuldlasnaaindiunadnadeilvinaisden a8
ussadnfuanaUIdliaiatUunadndannzund iuussanfidealdluiladdunsiany

wuulddudiou 1wu Start/Stop @rwmuandss Wudu [27]
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U 2.15 adnduunauuunadnnasu [28]

2.13 RANNITNNTUVDITALAUAULEY

189198 NNITVINNIUY DU UARUA ML UYINIUS AU BUNT LAl YU DS
2§17 ABUERSATUTIELALIYULTOIA VIR RAUEM Wl N udIeLazn 1LY
& A ° v o Yo 19 v s A a' o B
ATIv@UNUN UdVIE ka1 TnavRounauN A ed iy ueudiad oud ludhant

Fanansluguil 2.16

Black Line

Left

Sensor

Right

Sensor

Both Sensors
On white surface Moving

Forward

SUTl 2.16 vugudadouiludremii [29)
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PALGULEDT A UG IRTIVNUNUEAT LALLIULLDTANUYIINTIINUN LAV

TvusudEeluninugie dawanddugun 2.17

Black Line

Sensor Sensor

Left Sensor on black

Right Sensors on white

Turning Left

U 2.17 yusudidenlumssnudig [29)

PINYULYDS A IUVITINTIINUNUE A WALLIULYDS AIUT1EATIANUN UV

Tivugumdgtlunieiuen dauanslugui 2.18

Black Line

Left Sensor on white

Right Sensors on black

Turning Right

U7 2.18 Busudidelunissnuen [29]
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MINLYULYR TV I8N TIINULAUAA A TV ugudvgaadaui dauansly
JUN 2.19

Black Line

Left Right

Sensor Sensor

Both Sensors

On Black surface
Stop

SUT 2.19 viugusivgaindeudl [29)

lngasy 1 4 Roulaiugudiiunudy 81 Arduino SupINwuwesaude

kagAIul A (0,0) (0,1) (1,0) kax(1,1) memum'mﬁ 2.1 [29]

M1399 2.1 Weulun AR uve Uy UALALA LT

dryauanInvnan dyIuanInuIaen dL
- - B ; NI3LAFDUNVD
WURIEIY | UesYII | UBWesEIY UOLNDFTUI ’J .
NUYUA
LS RS LM1 LM2 RM1 RM2

0 0 0 0 0 0 LA
0 4 1 0 0 0 L&
1 0 0 0 1 0 \Gegy

1 1 1 0 1 0 en
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2.14 VIULaUNAATY

weuwdieduignideutulfannsadaldluduurivesidlnenss elides
Andauoundiaduaneiesauinliy vilinmouiinsliminensaoudrsh Jsannsadn
THaulssng dannelusivueundindugniiisdsansamliinsiaunaginiing
Daueundiatunuulnd Seimiendiduinsuarldnudeudisie dsludagtududii
weUndinduiivarnuanevisluguuuumsldausedulan sefuamiinerds lWaudssedy
U3em visensiivseundnduduvesiateatuii [30]

2.14.1 druusznauvaaIuLaUnaLATY

Guueundindulsenaunignisyianuvesssuumalulagaig g u1nune wu
TUsunsuriunoUndindu (Web Application) 1iutdswiies (Web Server) tiutdiswiies
wai w3 (Web Server Software) §1udoya (Database) LIuLU13L483 (Web Browser)
wazdu q Jeustazdrud miriuaznisiaudunndiadueenlusdauanslugud 2.20
druvsznouresiuweundinduannsousnseniduassdiundn q fe weluladilelday
(Client-side Technology) wazwaluladiladsniies (Server-side Technology)

21411 Lmﬂiuiagﬁjﬂ;:ﬂ%ﬂﬂu (Client-side Technology)

1) KIUlUs1990% (Web Browser) tuwensuisngldamuld
Tumsidsduueundindu Taodlosusdugldanusinisld URL viefevesiuludiidesns
il ieusriweslisuieveaivleniazyimsulasandevesiuledmiu P address
rrume DNS Wi dudeyaiildlunisuansualiiugidou

2) dausenuansaLiviasiusiwes (Web Plugin ey
Browser Add-on/Extension) Iag Web Plugin (@1usiaaiua1unsativ) ﬁaIUiLm’imﬁgﬂ

'
a

Weulmihausiuiuiuusriwes Web Plugin Avdud

[ 1

éjfﬂﬂ 19U Adobe Flash PDF reader
Silverlight Java Applet Lagdu 9 Way Browser Add-one/Extension (#utfiNAMNAINITO
I3 ¢ & ~l a Vo I3 ¢ = ~
WIwe3) 1 ulUswnsuitglunsiinAINNa NS lANUST DS FIaIUALAIINAINTTE
Wi iwasivatazituiiuanuatuisaluiuius e fuinniinisuszananaiion i ulae
3) s5uuUUAN15 (Operating System) v 19 Luns
Jamsiuningnsveansosreuitines lngaianisiveuseseninaasesldnulasiazes

@Sues AstunsinuvesssuuUfuRnsesdudangldnuneslidvuudnianuddy
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2.16.1.2 wialuladladsiies (Server-side Technology)

1) Viukeundiatu (Web Application) Ltduwalananves
uled esmnvimihiReseruglieu Sulazuansdeya Ussinanatoya dansteyalu
gudeya uardu 9 Faiuueundinduduronduasiliuinmsgldaurlaninudumeside

2) LVTuLd s iiesgansiuas (Web Server Software) 1iu
TUsunsuitviaueguuiiudsninesd aminindnveafuidswnesvensiuad Aenns
Uszuaana HTTP request 7 LA s Ut uaznaundudag HTTP response ag14lsfinnuiiu
Bnesvonduadildsuanuieuegsuninarsaniigalutiagiude Apache HTTP
server Uargldaudnazldeiu PHP uay MySQL

3) s8UUU{URNNT (Operating System) s¥UUUfURN15Hs
Y0085 s inifilun1sdanistunsneinsuena3eudsnned ag199u CPU memory
uag bandwidth Lusfu ilesantivueundinduiduuinsidabifldnudrdddnasaan
fofu sruuUfTRnisuuddinestesdauaiosuaramnsadanssuniweinsues

Ww309leg19TUsEANS AN [31]

Web Application
‘o @ S R
Browser/Plugin | Web Server Software/Database Software |
= -
Ny & o’
Operating System Operating System
HTTP Request HTTP Request
- » \
5 «— “« - — - 4
HTTP Response HTTP Response
Client Computer Web/Database Server

U7 2.20 daudsznouveaivkeundindu [32]
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2.14.2 dn¥aLNIIN9IUYAIULIUNALATY

msﬁwmuﬁuaaﬁuLLaﬁJwﬁLﬂﬁi’i'mfuiﬂiLLﬂimdfawﬁwmwﬁaaQUu Rendering
Engine #4612 Rendering Engine agvimiiitienyaddaniosunuilassairsteyadildlu
MTuARING thuuanwmavuiiuiidiuisduenin Tusunsudiuiinaiioguu Rendering
Engine agvhwiifiuAsundasudlodsiiuania fansmmeaoudoyaiisudwdesiuuay
MsUszLIaUE A IUNSINUME NIz eg USRS Tudnwaz iuleundindy
wuiowiu Tnsfladinesasusznoulumeiudswnesduimiriid euetuiaiosgn
Pemulusinnea HTTP/HTTPS Tagusnantiu@svinesagimihdiddndinendostu
MILARINAABINIATE I HTTP praun@viluuds uidsinesasiiddsyananadsenaas
Wuiudanw wu Script Engine 9830791 PHP M%@@Wﬂ‘ﬂ%ﬁﬂ’ﬁa@{%ﬂ NET Framework
Fefidruudaniun CLR (Common Language Runtime) #ldwlanien intermediate 90
TWa7ilTusae VBNET %30 C#NET n3oenaauidu J2eE Afidundaludldnvespanaills

nlUsunsunw Java udu [33] fauandlugui 2.21

e
N <(o02:¢

JUT 2.21 ddseananavesukeundindu [34]
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N1999NLUUKAZNITIANIUIYYITNUS

3.1 N1999NLUY
3.1.1 N152ANLUUNITHNNTUVBITEUY

sodanvAneidnluiAvszneumeursusasuwe s lddmsuimundianig
ye330vuds Sansledawueilddviuaraiuingluszeglnaioatrsauuaone
wazAdunadeazidugUnsaifidvungavinegvatensliiusovuds dsaefinisuszanana
Yoy anuvesalulasaeulnsaiass Arduino Mega 2560 uay ESP32 Cam 7l l4dm3y
muauszerlnanuiuleUnaindu nénnisvhnuressruazisivhauideiiedimsdou
vielavesiifeInsH uAduwe Feazuananagamnglatenissiiuniiiae LCD d1uns
Ussananavasuesalulasneulnsaiassd Arduino Meca 2560 waziil abdsudyayod
wougdonuninfisnandunsusamusesiazsansiledaivueed TnosovudiasiAunuidu
Auazidsndenumusnaudeulalugaddwaglurnsad euiidlefi Tagundnuans
iudansldaeueesluszer 50 wuduns sansledawuwesazdinisnulugady
sewasliuenefisansimganisnuiazludiuesnsmuaur i uLeUnaiady
wdunizeunumaiunti oeevds derdeuieidsinan Jaueialulasneulnsaians
ESP32 Cam azfusdsanniivteundindusin Wi-Fi udadsideyaluusuananatitedanis

Tvawesvhouniulugadunewes uienlnezunIuvaITeUULARIAIFUN 3.1

Web Application Sensor Keypad

A 4

Microcontroller

A 4

Motor Driver

a < ] [ & va
E‘LJ‘V] 3.1 Ua@ﬂi@@gl:m'illsll@ﬂiﬂaﬂLﬁsﬁﬂm%@(ﬂiuu@
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3.1.2 NMseonLuULazUsEnaUsadaIvAMa

1A59831908950AUIUAUNILLANMUNTIN 35 WURAWAT AN 55 WURWIAT
waEdAIINGIINNY 77 lwuRung laevin1sinfedunssawugasng 5 dalinunti
unaldiuamuaalagldliidugagedunsisasugesiisliisugeinndieglussuu

= v v

Wwenfudauanslugun 3.2 Andsdansilelinwugestinunivessavuddasianiugain

e

WU 32 WWUAWAT ARRY ESP32 Cam LIAMuntineds0vudIinIINgeaIniny 62 lumiuns
AnFadunsLIaEugeshIAuY190950UUAMN AUAIRINTY 62 WURWAT Lazdauiy
6 1 A A vy ' = v % | P o = v B
gunsalduivdsliniglundes Fernundsessadalsduaiuanisgui 3.3 duntvesse

A9 UIUARATUN 3.4 UavsuTNTaeTndI Y AT LARIRITUT 3.5

v v 1

SUT 3.3 unaaessndaIysiue



sUN
U

Ca

=1
il

il

3.4 AIUNRLNUDITOELITA DN

3.5 ANUT19VIT0AWIVAUN

24
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3.1.3 N1998NLLUUNIT

3.1.3.1 N1509NLUUTZUUAIUANNITHAUMILEY

dmsunsindeuiivuuiunundy Taednisfuanisnseduduan
SurlssaEUIas 5 6 Ao wUweiduEe 2 f wuEEsEIuY 2 f LesRUEEIRS
naneRulaendudn 1 /7 wazsuAIn1snTIetudsinuieandansledawuges
frunih 1 i Tnethaiildunuszaanasiuueialulasroulvsaass Arduino Mega 2560
wazdamndludsduvesnisdseandoyadsUsznouludeslugaduneines L298N uaz
uawneilwinszuanss lnalugaduuoines 298N azfurdsdiuuszmnanateyauazld
muALNMIUTeawes islrsovudundeuiluamuleuluiidivua vdenlnezunsunis
v‘l’ﬂmusuaﬁzwmslﬁumuLé’uLLamﬂé’ﬁagﬂﬁ 3.6 WATATNNITTOUADIITVDITLUUNITAY

AuduLanslafsguR 3.7

Input devices :
Output devices

Microcontroller |
(L298N Motor Driver)

(Infrared sensor and

A 4
\ 4

Ultrasonic sensor)

5UT 3.6 UfenlnawknIun1I7NUYBsE UUAIUANM LAUANLLEY
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- = i a %
E“LJ‘VI 3.7 AMWNTLYBUABINATVUBITEUUNITLAURA UL

3.1.3.2 NM399NLUUTEUUMIUANTEETLNG

dmsumsmununsieasufiinuiuueundiadu Tneiuleundindu
wwdsteyaluvsznanariuvesalulasaeulnsaiass ESP32 Cam uwardsddsludaluga
Funoines L298N uazuainoslwiinszuanss Tnslugaduueines L298N avuddadiu
Uszananadeyauarlunununisvyuresewnes ielvsauudaadeufiniudeuludas

vienlaeznsunsinuvedssuusseslnauanslafsgui 3.8

Input devices Output devices
»  Microcontroller .
(Web Application) (L298N Motor Driver)

A 4

= <3 o
E‘U‘VI 3.8 ‘Uﬁ’e]ﬂlﬂ@%LLﬂillﬂ’]i‘Vl']\‘I’]‘lJ‘U’ENiSUUF’]’J‘UV’]@J?%EJ%Iﬂa



27

3.1.4 NN59BNKUUNISHARBUNVDITOFIVAIIN

1AgUaNNISVNIUYDITAWITAUNER UL AUUULAUATULEUILTNIUTINAY
BUNTUIALULYDS 5 A7 A LYULYDITTIY 2 A7 LYULTBIVIN 2 A1 LALLEULEDSATINAT
Ausreadudsn 1 i Wedunsusawumediin 5 f As19deuLaEIIELERYEINITa

siiounduinvhlsavudandouiiludnem

wndumsusaUeiEudensanURuUER LasdumlsLsAUTESELYIN
asranuituden Ineddyanaaeinuidndu [01100 11000 waz 10000] Irsavudaiely
V998 Fansiaedneazyiinsiagilaensann LS ve eI Aus R LiALEAT
amaﬁgu%ua&‘jﬁ’umﬁ%um%mLszjul,ﬁzia%mwf{'fuLﬁuﬁ’ﬁﬂugmwwm 9 LazuaLnesUINRLd

AILEIAIN Fauandluzun 3.9

ok
7

JUN 3.9 savudauunsaidealunisvanlugduuusing 9

PINDUNTWIABULDSATUVINNTIDNUNUAN Az DUNTLIALIULLDI AUL 8
aTIanuiudY Inefidyamasinandndu [00110 00011 way 00001] Trsavudsdealy

N9V FINITLALIVIEVIINNFAEILALNITANAIUSIVDINDLADT AIUVINAT LAAIIULEIT
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anastuTued fuAMBuNsTLIAULIEe TN TIRTULdUEM luTULUUA 9 wazueinasdeqyd

Y

[

AILEIAIN Fauandlugun 3.10

o
'Y

SU7 3.10 savudauuvsardeilunedglugduuusing 9

3.1.5 N1592NUUUYARITINITAIVANNITHNIUVITAFWIBAUIN

FEUUAIVANNFINIUIZLUIBENTY 2 55UV AB STUUAIUANNSLAURULEL
LLamzwmuamwglﬂashuﬁ*uLLanﬁLﬂ%’u LLazLquﬁm’ﬁﬁmumaﬁwUmuqmzaﬂﬂa
1 < a o
N UBBUNALATY
3.1.5.1 SYUUAIUANNTAUALLEY
BUAUNISTULAENANRUNYLAVABY 1 2 3 1138 4 NATLNA Larnn
LASDMNNY # Wadudu asantuuesa Arduino Mega 2560 azUssaanatazdsanluds
= | A v A W A A v | A a Y] v v
JouanHatiakansAlanaudu Weoleulvgndessnvudarsiadounmuduluaiunt

muReulenivualy wanaaguin 3.11
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Keypad

!

Arduino Mega 2560

Display

Keypad = ‘1’

Keypad = ‘2’

Keypad = ‘3’

Keypad = ‘4’

Keypad = ‘9’

JUN 3.11 WHURINITYINUYBRTEUUATUANNISLANAN LY
nIlnANNNELaY 1 AAgUNA Wasansiaunisluiemuneiay 1
Weulvmsiadeun fe Wedansledawugesnsianuieiavineniglussey 50 lwufiuns
sovudREvgnunoududsanluiouinddafiaving mndanavieyluszegiuinnia
50 WuRlNS sarudsAdeunnnLdusalUMUsTUIUAIUANYBINBLNDT FUNIRENUFLEN

LALDUNSLIALFULIDINY 5 A2 B1UAILA 11111 FINU18AINUINTAVUAILGNUA LS NLAY
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vmstfudn (count) Wiatudiaz 1 a1 mnlinusavudsaindouiiiumudusiely wewu
yausndl 1 asvhnsidendne wagifua (count) i 1 @ Wewumauendl 2 asvhmanga
sovudmSondudosuiafowdunat 3 3wd fMlasudygruneuiuandunsisaruges
Fuuuazdadsusaioudunat 3 i antuihnsndusavuds wimnldleudaana
naususavudsazngaduat 20 Ui wazdudesndufiowdunan 3 Jud neusiinis
nUsaYUE wazdUR (count) Wi 1 A1 Wenumenenit 3 avn1siaeawan wavifueh
(count) Wil 1 A1 wazsiienumeuend 4 agvinsdadomdaiion 1 ads waginisnduse
diosualyl Fadusuduganisviionu sUsuumsvhaulasuruEInSauTasTEUY

AIUANNTSLAUANMEUNTIVBIN 1 WARIAIFUN 3.12 Uag 3.13 AuaRY

989 2 9199 3
% ﬁ %
4.1 194 4

D I

SUT 3.12 JUBuumMsTMaunsiiiemungla 1



31

JUN 3.13 UNUAINISINNUVBITEUUAIUANMSAUAINLEUN SRR 1

a Aac o v a v

NIANANUIBLAY 2 NIATUWA LiTaAoIn ISt un U eiuneLa 2

« A A A o a ¢ a a a
Roulvnsipdoun Ae Wesanslodamuiwesnsranvdsinvinnieluszey 50 Lulung
T0VUE TV UNToUdLFI uRoUITFNRAYI MndanavIeeglusegiuinnin
50 WwuRluns savudasiedeuiinudusalunussuuamuAuveenes AundagnudLen

a s 5 % 1 1 % d‘ U 1 ¥ q'
WAZBUNTIATULLDITVIY 5 Faguald 11111 F9ru1ea 01130V UdANUA LanLaz
¥n5HUAT (count) liAuiiay 1 A1 winldnusavudsazindouiinuniuidunsll Weny
A ] = ci Y o a 1 44' A

MaLen?l 1 savudsaziadoufinnuidusoly wagtuan (count) Liid 1 A1 Wenunskend 2
9N54887918 wagliue (count) Wi 1 A1 WBNUNIMENT 3 F8YIN1INEATAYUES
nioududesdafoulunar 3 Iund MlasudyauneusuandunsisauEes AUy
srdadsudafeudunat 3 i antdwinisnausavuds wimnldlasudyaruneusu
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14717:54.515 —>
14:17:54.609 ->
14:17:54.749 ->
14:17:54.842 ->
14:17:54.938 ->
14:17:55.033 ->
14:17:55.126 ->
14:17:55.221 ->
14:17:55.315 ->
14:17:55.410 ->
14:17:55.506 ->
14:17:55.648 ->
14:17:55.743 ->
14:17:55.837 ->
14:17:55.930 ->
14:17:56.024 ->
14:17:56.120 ->
14:17:56.214 ->

0000000000000 0O0O0CG

v

[ Autoscrol [7] Show timestamp [Noline ending /| [9600baud x| | Clear output |

5Ufl 4.2 Serial Monitor iiledasdnidu 0

93l 51
027 -> 1
.120 -> 1
2130, 1
307 '=> 1
.401 => 1
2543 -> 1
.638 => 1
2732 -> 1
.827 =>4
921 -> 1
L0186 => 1
112 => 1
.206 -> 1
299 -> 1
.440 > 1
.533 -> 1
.627 -> 1

v

[ Autoscrol [] show tmestamp. [Nolne endng | [s600baud | | Clear output
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#include <Wire.h>
#include <LiquidCrystal 12C.h>
#include <Keypad.h>

int sensor6 = 18;

// IR Sensors

int sensorl = 2; // Left most sensor
int sensor2 = 3;

int sensor3 = 4;

int sensord4 = 5; // Right most sensor
int sensorb = 6 ;

// Initial Values of Sensors

int sensor[6] = {0, 0, 0, 0, 0, O};

// Motor Variables

int ENA = 12;

int motorlnputl = 7;
int motorlnput2 = 8;
int motorlnput3 = 9;
int motorlnputd = 10;
int ENB = 11,
//Example By ArduinoAll
const int echo = 14;

int trig = 15;

//Initial Speed of Motor

int initial_motor_speed = 255;

int N;

// PID Constants
float Kp = 60 ;
float Ki = 20;
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float Kd = 10;

floaterror=0,P =0,1=0,D =0, PID_value = 0;

float previous_error = 0, previous | = 0;

int Buzzer = 30; //Buzzer
inti=0;

int flag = 0;

//keypad

int e;

int left_motor speed;

int right_motor_speed;

int ¢;

int num;

int knum;

char BufNum[8];

const byte ROWS = 4;

const byte COLS = 4;

char keys[ROWS][COLS] = {
{'1,'2','3"'A'},
{4','5','6", 'BY,
{7,'8,'9,'CY,
{*,'0", '#, 'D}

17

byte rowPins[ROWS] = {39, 41, 43, 45}, //connect to the row pinouts of the keypad
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byte colPins[COLS] = {31, 33, 35, 37}, //connect to the column pinouts of the

keypad{39, 41, 43, 45}

Keypad keypad key = Keypad( makeKeymap(keys), rowPins, colPins, ROWS, COLS ),

LiquidCrystal 12C lcd(0x27, 16, 2); // PCF85T4A = 0x3F



//d994 esp32 cam
int IN5 = 47,
int IN6 = 49;
int IN7 = 51,
int IN8 = 53;

void setup()

{
//Serial.begin(9600);
lcd.begin();
lcd.setCursor(0, 0);
lcd.print("Keypad Test ")
lcd.setCursor(0, 1);
lcd.print("Key = {
pinMode(Buzzer, OUTPUT);
digitalWrite(Buzzer, HIGH);
lcd.blink();

num = GetNum(4, 12, 1);
Beep();

Serial.print(" Keypad Test
Serial.printin("setCursor");
Serial.println("Key =");

Serial.printin("setCursor");

pinMode(sensorl, INPUT);
pinMode(sensor2, INPUT);
pinMode(sensor3, INPUT);
pinMode(sensord, INPUT);
pinMode(sensor5, INPUT);

// ARUA input Vo9 esp32cam



pinMode(IN5, INPUT);
pinMode(IN6, INPUT);
pinMode(IN7, INPUT);
pinMode(IN8, INPUT);

pinMode(motorinputl, OUTPUT);
pinMode(motorinput2, OUTPUT);
pinMode(motorinput3, OUTPUT);
pinMode(motorinputd, OUTPUT);
pinMode(ENA, OUTPUT);
pinMode(ENB, OUTPUT);
pinMode(sensor6, INPUT);

Serial.begin(9600);//setting serial monitor at a default baund rate of 9600
Serial.printin("AUTOMATIC TRANSPORT OF MEDICAL SUPPLIES");
}
void loop()
{
lcd.setCursor(12, 0);
lcd.print(num);
read_sensor_values();
Serial.printin(error);
// Serial.begin(9600);
//Ultrasonic sensor
long duration, cm;
pinMode(echo, OUTPUT);
digitalWrite(echo, 0);
delayMicroseconds(2);
digitalWrite(echo, 1);
delayMicroseconds(5)

digitalWrite(echo, 0);
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pinMode(trig, INPUT);
duration = pulseln(trig, 1);
cm = (duration / 2) / 29.1;
Serial.print(cm);
Serial.print("cm");
Serial.print(sensor[5]);
Serial.print("sensorIR_State");
Serial.printtn();
delay(100);
Serial.print("num = "),
Serial.printin(num);
Serial.print(sensor[0]);
Serial.print(" ");
Serial.print(sensor[1]);
Serial.print(" ");
Serial.print(sensor[2]);
Serial.print(" ");
Serial.print(sensor([3]);
Serial.print(" ");
Serial.print(sensor[4]);
Serial.print(" ");
//AIUALNTU esp32cam

if (num == 9) {

app_contlor();

}

//@UAUN UL
if (num == 0)

{

TUTO);

66



if (num == 1)
{
room1();
}
if (num == 2)
{
room2();
}
if (num == 3)
{
room3();
}
if (num == 4)
{
rooma();
}
if ((num == 12) || (hum == 21))
{
room12();
}
if ((num == 13) || (hum == 31))
{
room13();
}
if ((hum == 14) || (hum == 41))
{
room14();
}
if ((num == 23) || (hum == 32))
{
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room23();
}
if ((hum == 24) || (hum == 42))
{
room24();
}
if ((num == 34) || (num == 43))
{
room34();
}
if ((num == 123) || (hum == 132) || (hum == 213) || (num ==
(num == 312))
{
room123();
}
if (num == 124) || (hum == 142) || (hum == 214) || (hum ==
(num == 421))
{
room124();
}
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231) || (num == 321) ||

241) || (hum == 412) ||

if (hum == 134) || (hum == 143) || (hum == 314) || (hum == 341) || (hum == 413) ||

(num == 431))
{
room134();
}
if (hum == 234) || (hum == 243) || (hum == 324) || (hum ==
(num == 423))
{
room234();
}

342) || (num == 432) ||
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if (num == 1234) || (hum == 1342) || (hum == 1324) || (hum == 1243) || (hum == 1423)
| (num == 1432) || (hum == 2341) || (num == 2314) || (hum == 2431) || (hum == 2413) ||
(num == 2134) || (num == 2143) || (hum == 3412) || (hum == 3421) || (num == 3142) ||
(num == 3124) || (hum == 3241) || (hum == 3214) || (hum == 4123) || (hum == 4132) ||
(num == 4213) || (hum == 4231) || (hum == 4312) || (hum == 4321))

{

room1234();
}

}

void SlideNum(void)

{
BufNuml[6] = BufNum(5];
BufNum[5] = BufNum[4];
BufNum[4] = BufNum[3];
BufNum([3] = BufNum[2];
BufNum[2] = BufNum([1];
BufNum[1] = BufNum[O];

}

unsigned long GetNum(int Count, int X, int Y)

{ char Key, i, N;
int Sum;
lcd.setCursor(X + (Count - 1), Y);
N = 0;

for (i = 0; i < Count; i++) {

BufNuml[i] =""
}
i=0;
while (Key != '#)
{ Key = NO_KEY;

while (Key == NO_KEY) {



Key = keypad key.getKey(),
}
Beep(); delay(300);
if (Key == "*") {
for (i = 0; i < Count; i++) {
BufNuml[i] ="
IN =0
}
if (N < Count) && (Key >='0") && (Key <="'9")
{ SlideNum();
BufNum[0] = Key;
N++;
}
lcd.setCursor(X, Y);
for (i = 0; i < Count; i++) {
led.print(BufNum[Count - (i + 1)]);
}
lcd.setCursor(X + (Count - 1), Y);

}
Sum = 0;
for (i = 0; i < Count; i++)
{
if (BufNum([Count - (i + 1)] == 0x20) {
BufNum[Count - (i + 1)] = 0}
}
Sum = (Sum * 10) + (BufNum[Count - (i + 1)] - '0");
}
lcd.noCursor();

return (Sum);
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void read_sensor values()
{
sensor[0] = digitalRead(sensorl);
sensor[1] = digitalRead(sensor2);
sensor[2] = digitalRead(sensor3);
sensor[3] = digitalRead(sensord);
sensor[4] = digitalRead(sensor5);
sensor[5] = digitalRead(sensor6);
Serial.print(" ");
Serial.print(sensor[0));
Serial.print(" ");
Serial.print(sensor[1]);
Serial.print(" ");
Serial.print(sensor([2]);
Serial.print(" ");
Serial.print(sensor[3]);
Serial.print(" ");
Serial.print(sensor(4]);
Serial.printtn(" ");
Serial.print(left._ motor speed);
Serial.print(" ");
Serial.print(right_motor_speed);
Serial.printin(" ")
if ((sensor[0] == 1) && (sensor[1] == 0) && (sensor[2] == 0) && (sensor[3] == 0) &&
(sensor[d4] == 0))
error = 4,
else if (sensor[0] == 1) && (sensor[1] == 1) && (sensor[2] == 0) && (sensor[3] == 0) &&
(sensor[d4] == 0))
error = 3;
else if ((sensor[0] == 0) && (sensor[1] == 1) && (sensor[2] == 0) && (sensor[3] == 0) &&
(sensor[d4] == 0))
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error = 2.5;
else if ((sensor[0] == 0) && (sensor[1] == 1) && (sensor[2] == 1) && (sensor[3] == 0) &&
(sensor[d] == 0))
error = 1;
else if ((sensor[0] == 0) && (sensor[1] == 0) && (sensor[2] == 1) && (sensor[3] == 0) &&
(sensor[d] == 0))
error = 0;
else if ((sensor[0] == 0) && (sensor[1] == 0) && (sensor[2] == 1) && (sensor[3] == 1) &&
(sensor[d] == 0))
error = -1;
else if ((sensor[0] == 0) && (sensor[1] == 0) && (sensor[2] == 0) && (sensor[3] == 1) &&
(sensor[d] == 0))
error = -2.5;
else if ((sensor[0] == 0) && (sensor[1] == 0) && (sensor[2] == 0) && (sensor[3] == 1) &&
(sensor[d] == 1))
error = -3;
else if ((sensor[0] == 0) && (sensor[1] == 0) && (sensor[2] == 0) && (sensor[3] == 0) &&
(sensor[d] == 1))

error = -4;

void calculate pid()
{

P = error;

| = | + previous_|;

D = error - previous_error;

PID_value = (Kp * P) + (Ki * ) + (Kd * D);

previous | = [;

previous_error = error;
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void motor_control()
{
// Calculating the effective motor speed:
int left_motor speed = initial_motor_speed - PID value;

int right_motor speed = initial_motor speed + PID_value;

// The motor speed should not exceed the max PWM value
left motor speed = constrain(left motor speed, 0, 255);

right_motor speed = constrain(right motor speed, 0, 255);

analogWrite(ENA, left_ motor_speed); //Left Motor Speed
analogWrite(ENB, right motor speed); //Right Motor Speed
Serial.print("\t");
Serial.print(left_ motor speed);
Serial.print("\t");
Serial.printin(right_motor_speed);
//following lines of code are to make the bot move forward
forward();
}
void forward()
{
/*The pin numbers and high, low values might be different depending on your
connections */
digitalWrite(motorlnput1, LOW);
digitalWrite(motorinput2, HIGH)
digitalWrite(motorinput3, LOW);
digitalWrite(motorlnputd, HIGH);
}

void reverse()
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{
/*The pin numbers and high, low values might be different depending on your

connections */
digitalWrite(motorinput1, HIGH);
digitalWrite(motorinput2, LOW);
digitalWrite(motorlnput3, HIGH);
digitalWrite(motorinputd, LOW);
digitalWrite(ENA, HIGH);
digitalWrite(ENB, HIGH);

}

void right()

{
/*¥The pin numbers and high, low values might be different depending on your

connections */
digitalWrite(motorinput1, LOW);
digitalWrite(motorlnput2, HIGH);
digitalWrite(motorinput3, LOW);
digitalWrite(motorlnputd, LOW);
digitalWrite(ENA, HIGH);
digitalWrite(ENB, HIGH);
Serial.print(sensor{Q]);
Serial.print(" ");
Serial.print(sensor(1]);
Serial.print(" ");
Serial.print(sensor(2]);
Serial.print(" ");
Serial.print(sensor[3]);
Serial.print(" ");

Serial.print(sensor(4]);

Serial.println(" ");



}
void left()

{

/*The pin numbers and high, low values might

connections */
digitalWrite(motorlnput1, LOW);
digitalWrite(motorinput2, LOW);
digitalWrite(motorinput3, LOW);
digitalWrite(motorinputd, HIGH)
digitalWrite(ENA, HIGH);
digitalWrite(ENB, HIGH);
Serial.print(sensor[0]);
Serial.print(" ");
Serial.print(sensor[1]);
Serial.print(" ");
Serial.print(sensor[2]);
Serial.print(" ");
Serial.print(sensor[3));
Serial.print(" ");
Serial.print(sensor[4]);
Serial.printin(" "),

}

void sharpRightTurn() {
digitalWrite(motorlnputl, LOW);
digitalWrite(motorlnput2, HIGH);
digitalWrite(motorlnput3, HIGH);
digitalWrite(motorinputd, LOW);
Serial.print(sensor(0]);
Serial.print(" ");
Serial.print(sensor[1]);

Serial.print(" ");

75

be different depending on your



Serial.print(sensor[2]);
Serial.print(" ");
Serial.print(sensor[3]);
Serial.print(" ");
Serial.print(sensor[4]);
Serial.println(" ");

}

void sharpLeftTurn()

{
digitalWrite(motorinput1, HIGH);
digitalWrite(motorinput2, LOW);
digitalWrite(motorlnput3, LOW);
digitalWrite(motorlnputd, HIGH);
Serial.print(sensor[0]);
Serial.print(" ");
Serial.print(sensor[1]);
Serial.print(" ");
Serial.print(sensor(2]);
Serial.print(" ");
Serial.print(sensor[3]);
Serial.print(" ");
Serial.print(sensor(4]);
Serial.printn(" ")

}

void stop_bot()

{
digitalWrite(motorlnput1, LOW);
digitalWrite(motorlnput2, LOW);
digitalWrite(motorinput3, LOW);
digitalWrite(motorlnputd, LOW);
digitalWrite(ENA, HIGH);



digitalWrite(ENB, HIGH);
read_sensor_values();

}

void stop_botend()

{
digitalWrite(motorlnput1, LOW);
digitalWrite(motorinput2, LOW);
digitalWrite(motorinput3, LOW);
digitalWrite(motorinputd, LOW);
Beep2();

}

void Beep1()

{
Beep();
delay(1000);
Beep();
delay(1000);
Beep();
delay(1000);

}

void Beep2()

{
Beep();

}

void Beep()

{
digitalWrite(Buzzer, LOW);
delay(50);
digitalWrite(Buzzer, HIGH);

}

void Left()

7



do {
read_sensor values(),
analogWrite(ENA, 160 ); //Left Motor Speed
analogWrite(ENB, 160); //Right Motor Speed
sharpLeftTurn();

Serial.print(PID_value);
Serial.print("\t");
Serial.print(left_ motor speed);
Serial.print("\t");
Serial.printin(right_motor_speed);
} while (error = 4) ;
}
void Right()
{
do {
read sensor_values();
analogWrite(ENA, 160); //Left Motor Speed
analogWrite(ENB, 160); //Right Motor Speed
sharpRightTurn();

Serial.print(e);

Serial.print(PID_value);

Serial.print("\t");

Serial.print(left_motor speed);

Serial.print("\t");

Serial.printin(right_motor speed);
} while (error 1= -4) ;

}



void UTurn() /A mingven wazgmsu
{
Beep();
do
{
analogWrite(ENA, 140); //Left Motor Speed
analogWrite(ENB, 140); //Right Motor Speed
sharplLeftTurn();
read_sensor_values();
}
while (error |= 2.5);
}
void UTurn_eng() /A0 nevign Lavgmnsy
{
Beep();
do
{
analogWrite(ENA, 140); //Left Motor Speed
analogWrite(ENB, 140); //Right Motor Speed
sharpLeftTurn();

read_sensor values();

}
while (error I= 0);

}

void untrasonic()

{
//Ultrasonic sensor
long duration, cm;
pinMode(echo, OUTPUT);
digitalWrite(echo, 0);
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delayMicroseconds(2);
digitalWrite(echo, 1);
delayMicroseconds(5);
digitalWrite(echo, 0);
pinMode(trig, INPUT);
duration = pulseln(trig, 1);
cm = microsecondsToCentimeters(duration);
Serial.print(cm);
Serial.print("em”);
Serial.printtn();
Serial.print(sensor[5));
Serial.print("sensorlR_State");
if (cm < 10)
{
stop_bot();
Beep();
delay(2000);
}
}
void go progarm()
{
read_sensor_values();
calculate pid();
motor_control();
Serial.print(left_motor speed);
Serial.print(" ");
Serial.print(right_motor speed);
Serial.println(" ");
//Ultrasonic sensor
long duration, cm;

pinMode(echo, OUTPUT);



digitalWrite(echo, 0);
delayMicroseconds(2);
digitalWrite(echo, 1),
delayMicroseconds(5);
digitalWrite(echo, 0);
pinMode(trig, INPUT),
duration = pulseln(trig, 1);
cm = microsecondsToCentimeters(duration);
Serial.print(cm);
Serial.print("cm");
Serial.printtn();
Serial.print(sensor[5]);
Serial.print("sensorlR_State");
if (cm < 10)
{
stop_bot();
Beep();
delay(2000);
}
}
void Left_progarm()
{
read_sensor_values();
forward();
delay(3000);
Left();
stop_bot();
delay(500);
forward();
delay(500);

read sensor values();
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Serial.println("Left");

}

void Right _progarm()

{
read_sensor_values();
forward();
delay(3000);
Right();
stop_bot();
delay(500);

read_sensor_values();
Serial.println("Right");
}
void UTurn_progarm()
{ int conter = 0;
do {
read_sensor_values()
stop bot();
if (conter < 1)
{
Beep1();
}
Serial.println(conter);
Serial.printin(sensor[5]);
if (sensor[5] == 0)
{
break;
}

conter += 1;
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delay(100)
} while ((sensor[5] == 0) || (conter <= 200));
Beep1();
delay(500);
UTurn();
stop_bot();
delay(500);
}
void UTurn_progarm_eng()
{
read_sensor_values();
stop_bot();
Beep2();
UTurn_eng();
stop_bot();
delay(500);
read_sensor values();
Serial.printin("UTurn");
}
void end_progarm()
{
delay(2000);
UTurn_progarm_eng();
setup();
}
//esp32 cam Control
void Forward32()
{
digitalWrite(motorlnput1, HIGH);
digitalWrite(motorinput2, LOW);
digitalWrite(motorlnput3, HIGH);
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digitalWrite(motorinputd, LOW);
digitalWrite(ENA, HIGH);
digitalWrite(ENB, HIGH);

}

void Backward32()

{
digitalWrite(motorinput1, LOW);
digitalWrite(motorlnput2, HIGH);
digitalWrite(motorinput3, LOW),
digitalWrite(motorinputd, HIGH);
digitalWrite(ENA, HIGH);
digitalWrite(ENB, HIGH);

}

void Left32()

{
digitalWrite(motorlnput1, LOW);
analogWrite(motorlnput2, 150);
analogWrite(motorlnput3, 150);
digitalWrite(motorinputd, LOW);
digitalWrite(ENA, HIGH);
digitalWrite(ENB, HIGH);

}

void Right32()

{
analogWrite(motorlnput1, 150);
digitalWrite(motorinput2, LOW);
digitalWrite(motorlnput3, LOW);
analogWrite(motorlnputd, 150]
digitalWrite(ENA, HIGH);
digitalWrite(ENB, HIGH);



85

void Stop32()
{
digitalWrite(motorlnputl, LOW);
digitalWrite(motorlinput2, LOW);
digitalWrite(motorlnput3, LOW);
digitalWrite(motorlnputd, LOW);
digitalWrite(ENA, LOW);
digitalWrite(ENB, LOW);
}
long microsecondsToCentimeters(long microseconds)
{
// eudadsapumslueiniefe 340 wWes/Aund vie 29 lalasiund dewwufiuns
// il Ping senlunssnuingaudsnduaniisaiu limssezmald
// Sngegiiszaymaviiueimiliweanaiiule
// Feudusumasmauszosma e
return microseconds / 29 / 2;
}
void app_contlor()
{
//Serial.begin(9600);
// \Gunt
if ((digitalRead(IN5) == HIGH) && (digitalRead(IN6) == LOW) && (digitalRead(IN7) ==
HIGH) && (digitalRead(IN8) == LOW)) {
Forward32();
}
// D0UNAS
if ((digitalRead(IN5) == LOW) && (digitalRead(IN6) == HIGH) && (digitalRead(IN7) ==
LOW) && (digitalRead(IN8) == HIGH)) {
Backward32();
}

// @ggne
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if (digitalRead(IN5) == LOW) && (digitalRead(IN6) == HIGH) && (digitalRead(IN7) ==
HIGH) && (digitalRead(IN8) == LOW)) {
Left32();
}
// e
if ((digitalRead(IN5) == HIGH) && (digitalRead(IN6) == LOW) && (digitalRead(IN7) ==
LOW) && (digitalRead(IN8) == HIGH)) {
Right32();
}
7
if ((digitalRead(IN5) == LOW) && (digitalRead(IN6) == LOW) && (digitalRead(IN7) ==
LOW) && (digitalRead(IN8) == LOW)) {
Stop32();
}
}
void FF()
{
while (1)
{
go_progarm();
if (digitalRead(sensorl) == 1) && (digitalRead(sensor3) == 1))
{
do
{
forward();
} while ((digitalRead(sensor1) == 1));
delay(500);
break;
}



void FL()
{
while (1)
{
go_progarm();
if (digitalRead(sensor1) == 1) && (digitalRead(sensor3) == 1))
{
Left progarm();
break;
}
}
}
void FR()
{
while (1)
{
go_progarm();
if (digitalRead(sensor1) == 1) && (digitalRead(sensor3) == 1))
{
do
{
Right progarm();
} while ((digitalRead(sensor5) == 1)),
break;
}
}
}
void FFT()
{
while (1)
{



go_progarm();
if (digitalRead(sensorl) == 1) && (digitalRead(sensord) == 1))
{
end_progarm();
break;
}
}
}
void FUT()
{
while (1)
{
read_sensor values();
calculate pid();
motor_control();
untrasonic();
if (digitalRead(sensor2) == 1) && (digitalRead(sensord) == 1))
{
UTurn_progarm();
break;
}
}
}
void TUT()
{
while (1)
{
go_progarm();
if (digitalRead(sensor2) == 1) && (digitalRead(sensord) == 1))
{
Left();



stop_bot();
delay(500);
Beep();
delay(1000);
}
}
}
void room1()
{
FLO);
FUTO);
FRO;
FFTO);
}
void room12()
{
FLO;
FUTO);
FLO);
FLO;
FUTO);
FRO;
FFO;
FFTO;
}
void room123()
{
FLO);
FUTO);
FLO;
FLO);



FUTO);

FFO);

FUTO),

FLO;

FFO;

FFTO;
}

void room124()

{
FLO;
FUT();
FLO);
FLO;
FUT();
FRO;
FLO;
FUTO);
FLO);
FFTO;

}

void room13()

{
FLO;
FUTO);
FLO;
FR(;
FUTO);
FLO;
FFO;
FFTO);
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void room134()
{

FLO;

FUTO);

FLO;

FRO;

FUTO);

FLO;

FLO;

FUTO);

FLO;

FFTO;
}
void room14()
{

FLO;

FUTO);

FFO;

FUT();

FLO;

FFTO);
}
void room2()
{

FFO;

FLO;

FUTO);

FR();

FFO;

FFTO);



void room23()

{

}

void room?234()

{

}

FFO;
FLO;
FUTO);
FFO;
FUTO);
FLO;
FFO;
FFTO;

FFO;
FLO);
FUT();
FFO;
FUTO);
FLO;
FLO;
FUTO);
FLO;
FFTO);

void room24()

{

FFO;
FLO;
FUTO);
FRO);
FLO;
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FUTO);

FLO;

FFTO;
}
void room3()
{

FFO);

FRO;

FUTO);

FLO;

FFO);

FFTO;
}
void room34()
{

FFO);

FRO;

FUTO);

FLO;

FLO;

FUTO);

FLO;

FFTO);
}
void roomd()
{

FRO;

FUTO);

FLO;

FFTO);
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void room1234()
{

FLO);
FUTO;
FLO);
FLO);
FUTO);
FFO);
FUTO);
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#include "esp_camera.h"
#include <WiFi.h>
#define CAMERA MODEL_Al THINKER

const char* ssid = "Txpcr";  //Enter SSID WIFI Name
const char* password = "101001000";, //Enter WIFI Password

#if defined(CAMERA MODEL WROVER _KIT)
#define PWDN_GPIO NUM -1
#define RESET GPIO NUM -1
#define XCLK_GPIO NUM 21
#define SIOD_GPIO_NUM ~ 26
#define SIOC_GPIO_ NUM 27

#define Y9 GPIO NUM 35
#define Y8 GPIO NUM 34
#define Y7 _GPIO NUM 39
#define Y6 GPIO NUM 36
#define Y5 GPIO NUM 19
#define Y4 GPIO NUM 18
#define Y3 GPIO NUM 5
#define Y2 GPIO_ NUM 4
#define VSYNC_GPIO NUM 25
#define HREF_GPIO_ NUM 23
#define PCLK_GPIO NUM 22

#elif defined(CAMERA MODEL_Al_THINKER)
#define PWDN_GPIO NUM 32

#define RESET GPIO NUM -1

#define XCLK GPIO NUM 0

#define SIOD_GPIO NUM 26



#define SIOC_GPIO_NUM 27

#define Y9 GPIO NUM 35
#define Y8 GPIO NUM 34
#define Y7 GPIO NUM 39
#define Y6_GPIO NUM 36
#define Y5 GPIO NUM 21
#define Y4_GPIO NUM 19
#define Y3 GPIO NUM 18
#define Y2 GPIO NUM 5
#define VSYNC_GPIO_NUM 25
#define HREF_GPIO_NUM ~ 23
#define PCLK_GPIO_ NUM 22

#else
#error "Camera model not selected"

#Hendif

// GPIO Setting

extern int gpLb = 2; // Left 1
extern int gpLf = 14; // Left 2
extern int gpRb = 15; // Right 1
extern int gpRf = 13; // Right 2
extern int gpENA = 0;

extern int gpENB = 16;

extern int gpLed = 4; // Light
extern String WiFiAddr =",

void startCameraServer();

void setup() {
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Serial.begin(115200);
Serial.setDebugOutput(true);
Serial.printtn();

pinMode(gpLb, OUTPUT); //Left Backward
pinMode(gpLf, OUTPUT); //Left Forward
pinMode(gpRb, OUTPUT); //Right Forward
pinMode(gpRf, OUTPUT); //Right Backward
pinMode(gpLed, OUTPUT); //Light

//initialize
digitalWrite(gpLb, LOW);
digitalWrite(gpLf, LOW);
digitalWrite(gpRb, LOW);
digitalWrite(gpRf, LOW);
digitalWrite(gpLed, LOW);

camera_config_t config;

config.ledc channel = LEDC_CHANNEL 0;
config.ledc_timer = LEDC _TIMER 0;
config.pin_d0 =Y2 GPIO_NUM;
config.pin_dl = Y3 GPIO _NUM,;
config.pin_d2 = Y4 GPIO_NUM;
config.pin_d3 = Y5 GPIO NUM,;
config.pin_dd = Y6_GPIO_NUM,;
config.pin_d5 = Y7_GPIO_NUM,;
config.pin_d6 = Y8 GPIO_NUM,;
config.pin_d7 = Y9 GPIO_NUM,;
config.pin_xclk = XCLK_GPIO_NUM,;
config.pin_pclk = PCLK GPIO_NUM;
config.pin_vsync = VSYNC_GPIO_NUM,;
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config.pin_href = HREF_GPIO_NUM,;
config.pin_sscb_sda = SIOD_GPIO_NUM,;
config.pin_sscb_scl = SIOC_GPIO_NUM;
config.pin_pwdn = PWDN_GPIO_NUM,;
config.pin_reset = RESET_GPIO_NUM;
config.xclk _freq_hz = 20000000;
config.pixel_format = PIXFORMAT _JPEG;
//init with high specs to pre-allocate larger buffers
iflosramFound(X
config.frame_size = FRAMESIZE _UXGA,;
config.jpeg quality = 10;
config.fb_count = 2;
}else {
config.frame_size = FRAMESIZE SVGA,;
config.jpeg quality = 12;

config.fb_count = 1;

// camera init

esp err_terr = esp_camera_init(&config);

if (err 1= ESP_OK) {
Serial.printf("Camera init failed with error 0x%x'", err);
return;

}
//drop down frame size for higher initial frame rate
sensor_t * s = esp_camera_sensor_get();

s->set framesize(s, FRAMESIZE CIF);

WiFi.begin(ssid, password);
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while (WiFi.status() != WL_CONNECTED) {
delay(500);
Serial.print(".");

}

Serial.printin(");

Serial.println("WiFi connected");

startCameraServer();

Serial.print("Camera Ready! Use 'http://");

Serial.print(WiFi.locallP())
WiFiAddr = WiFi.locallP().toString();

Serial.printin(" to connect”);

void loop() {

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

#include "esp_http server.h"
#include "esp timer.h"
#include "esp_camera.h"
#include "img_converters.h"
#include "camera_index.h"

#include "Arduino.h"

extern int gpLb;
extern int gplLf;
extern int gpRb;
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extern int gpRf;

extern int gpENA;
extern int gpENB;
extern int gplLed;
extern String WiFiAddr;

void WheelAct(int nENA,int nLf, int nLb, int nRf, int nRb,int NENB);

typedef struct {
size_t size; //number of values used for filtering
size t index; //current value index
size_t count; //value count
int sum;
int * values; //array to be filled with values

}ra filter t;

typedef struct {
httpd _req_t *reg;
size t len;

} jpg_chunking t;

#define PART_BOUNDARY "123456789000000000000987654321"

static const char* STREAM CONTENT TYPE = "multipart/x-mixed-replace;boundary="
PART BOUNDARY;

static const char®* STREAM BOUNDARY = "\r\n—-" PART_BOUNDARY "\r\n"

static const char* STREAM PART = "Content-Type: image/jpeg\r\nContent-Length:
%uN\A\N\A\N";

static ra_filter tra filter;
httpd _handle_t stream_httpd = NULL;
httpd _handle t camera_httpd = NULL;
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static ra_filter_t * ra_filter init(ra_filter t * filter, size_t sample_size){

memset(filter, 0, sizeof(ra_filter t));

filter->values = (int *)malloc(sample_size * sizeof(int));
if(ffilter->values)

return NULL;
}

memset(filter->values, 0, sample_size * sizeof(int));

filter->size = sample_size;

return filter;

static int ra_filter_run(ra_filter t * filter, int valueX
if(tfilter->values)
return value;
}
filter->sum -= filter->valuesl[filter->index];
filter->valueslfilter->index] = value;
filter->sum += filter->valuesl[filter->index];
filter->index++;
filter->index = filter->index % filter->size;
if (filter->count < filter->size) {
filter->count++;
}

return filter->sum / filter->count;

static size_t jpg_encode stream(void * arg, size_t index, const void* data, size t len){

jpg_chunking t *j = (jpg_chunking t *)arg;
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if(lindex){
j->len = 0;

}

if(httpd resp send chunk(j->req, (const char *)data, len) != ESP_OK){
return 0;

}

j->len += len;

return len;

static esp_err_t capture_handler(httpd req_t *regX
camera_fb t *fb = NULL;
esp_err_tres = ESP_OK;
int6d t fr start = esp_timer get time();

fo = esp_camera fb get();

if (tfb) {
Serial.printf("Camera capture failed"),
httpd_resp send 500(req);
return ESP_FAIL;

httpd resp_set type(req, "image/jpeg");

none

httpd resp set hdr(req, "Content-Disposition”, "inline; filename=capture.jpg");

size tfb_len =0;
if(fo->format == PIXFORMAT JPEG)

fbo_len = fb->len;

res = httpd resp _send(req, (const char *)fb->buf, fbo->len);
}else {

jpg_chunking t jchunk = {req, 0};
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res = frame2jpg_cb(fb, 80, jpg encode stream, &jchunk)?ESP_OK:ESP_FAIL;
httpd resp _send chunk(req, NULL, 0);
fbo_len = jchunk.len;

}

esp_camera_fb return(fb);

int64 tfr end = esp_timer get time();

Serial.printf("JPG: %uB %ums", (uint32 t)fb_len), (uint32 t)((fr end - fr_start)/1000));

return res;

static esp_err_t stream handler(httpd req t *reg)
camera_fb t *fb = NULL;
esp_err_tres = ESP_OK;
size t _jpg buf len = 0;
uint8 t * jpg buf = NULL;
char * part_bufl64];

static int64 t last frame = 0;
if(last_frame) {

last frame = esp timer get time();

res = httpd_resp_set_type(req, STREAM CONTENT TYPE);
ifres 1= ESP_OK){

return res;

while(true)
fo = esp_camera _fb get();
if (ifb) {

Serial.printf("Camera capture failed");
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res = ESP_FAIL;
}else {
if(fo->format |= PIXFORMAT JPEG)
bool jpeg converted = frame2jpg(fb, 80, & jpg buf, & jpg buf len),
esp_camera_fb return(fb);
fb = NULL;
if(ljpeg_converted)
Serial.printf("JPEG compression failed");
res = ESP_FAIL;
}
}else {
_jpg_buf len = fb->len;
_jpg_buf = fb->buf;

}
iflres == ESP_OK)
size_t hlen = snprintflichar *)part_buf, 64, STREAM PART, jpg buf len);
res = httpd_resp send chunk(req, (const char *)part_buf, hlen);
}
if(res == ESP_OK){
res = httpd resp_send chunk(req, (const char *) jpg buf, jpg buf len);
}
if(res == ESP_OK){

res = httpd resp_send chunk(req, _ STREAM_BOUNDARY,
strlen(_ STREAM_BOUNDARY)),
}
if(fb){

esp_camera_fb_return(fb);
fb = NULL;
_jpg_buf = NULL;

} else if(_jpg_buf){
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free(_jpg_buf);
_jpg_buf = NULL;

}

if(res 1= ESP_OK){
break;

}

int6d t fr end = esp_timer_get time();

int6d_t frame_time = fr_end - last_frame;
last frame = fr_end,;
frame_time /= 1000;
uint32 t avg frame_time = ra filter run(&ra filter, frame time);
Serial.printf("MJPG: %uB %ums (%.1ffps), AVG: %ums (%.1ffps)"
(uint32_t)_jpg_buf len),
(uint32_t)frame_time, 1000.0 / (uint32_t)frame_time,

avg frame time, 1000.0 / avg frame time

last_frame = 0;

return res;

static esp_err_t cnd_handler(httpd req_t *reg)f
char® buf;
size_t buf len;
char variable[32] = {0,};
char value[32] = {0,}

buf len = httpd req_get url_query len(req) + 1;
if (buf len > 1) {
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buf = (char®)malloc(buf len);
if(louf){
httpd resp_send 500(req);
return ESP_FAIL;
}
if (httpd _req_get url_query str(req, buf, buf len) == ESP_OK) {
if (httpd _query key value(buf, "var", variable, sizeof(variable)) == ESP_OK &&
httpd_query key value(buf, "val", value, sizeof(value)) == ESP_OK) {
}else {
free(buf);
httpd_resp send 404(req);
return ESP_FAIL;
}
}else {
free(buf);
httpd_resp send 404(req);
return ESP_FAIL;
}
free(buf);
}else {
httpd resp send 404(req);
return ESP_FAIL;

int val = atoi(value);
sensor t * s = esp_camera_sensor_get();

int res = 0;

if(lstrcmp(variable, "framesize")) {

if(s->pixformat == PIXFORMAT JPEG) res = s->set_framesize(s, (framesize_t)val);
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else if(lstrcmp(variable, "quality")) res = s->set quality(s, val);

else if(lstrcmp(variable, "contrast")) res = s->set_contrast(s, val);
else if(lstrcmp(variable, "brightness")) res = s->set_brightness(s, val);
else if(lstrcmp(variable, "saturation")) res = s->set_saturation(s, val);
else if(lstrcmp(variable, "gainceiling")) res = s->set gainceiling(s, (gainceiling_t)val);
else if(lstrcmp(variable, "colorbar")) res = s->set_colorbarl(s, val);
else if(lstrcmp(variable, "awb") res = s->set_whitebal(s, val);

else if(lstrcmp(variable, "agc")) res = s->set gain_ctrl(s, val);

else if(lstremp(variable, "aec") res = s->set exposure_ctrl(s, val);
else if(lstrcmp(variable, "hmirror")) res = s->set_hmirror(s, val);

else if(lstrcmp(variable, "Vflip") res = s->set vflip(s, val);

else if(lstrcmp(variable, "awb gain")) res = s->set_awb_gain(s, val);
else if(lstrcmp(variable, "agc_eain") res = s->set agc eain(s, val);
else if(lstremp(variable, "aec_value")) res = s->set_aec_value(s, val);
else if(lstrcmpl(variable, "aec2")) res = s->set_aec2(s, val);

else if(lstrcmpl(variable, "dcw")) res = s->set _dcw(s, val);

else if(lstrcmp(variable, "bpc")) res = s->set bpc(s, val);

else if(lstrcmp(variable, "wpc")) res = s->set_wpc(s, val);

else if(lstrcemp(variable, "raw_gma")) res = s->set_raw_gma(s, val);
else if(lstrcmp(variable, "lenc") res = s->set lenc(s, val);

else if(lstrcmpl(variable, "special effect")) res = s->set_special_effect(s, val),
else if(lstrcmp(variable, "wb mode")) res = s->set wb _mode(s, val),
else if(lstrcmp(variable, "ae_level")) res = s->set ae level(s, val);
else {

res = -1;

if(res){
return httpd resp _send 500(req);



httpd resp_set_hdr(req, "Access-Control-Allow-Origin”, "*");

return httpd

resp_send(req, NULL, 0);

static esp_err_t status_handler(httpd req t *reg)

static char json_response[1024];

sensor t * s = esp_camera_sensor_get();

char * p = json_response;

*o++ 7 B

p+=sprintf(p,
p+=sprintf(p,
p+=sprintf(p,
p+=sprintf(p,
p+=sprintf(p,
p+=sprintf(p,
p+=sprintf(p,
p+=sprintf(p,
p+=sprintf(p,
p+=sprintf(p,
p+=sprintf(p,
p+=sprintf(p,
p+=sprintf(p,
p+=sprintf(p,
p+=sprintf(p,
p+=sprintf(p,
p+=sprintf(p,
p+=sprintf(p,
p+=sprintf(p,
p+=sprintf(p,

"\"framesize\":%u,", s->status.framesize);
"\"quality\":%u,", s->status.quality);
"\"brightness\":%d,", s->status.brightness);
"\"contrast\":%d,", s->status.contrast);
"\"saturation\":%d,", s->status.saturation);
"\"special_effect\":%u,", s->status.special_effect);
"\"wb_mode\"%u,", s->status.wb_mode);
"\"awb\":%u,", s->status.awb);

"\"awb gain\":%u,", s->status.awb_gain);
"\"aec\":%u,", s->status.aec);
"\"aec2\":%u,", s->status.aec2);

"\"ae level\"%d,", s->status.ae level),
"\"aec_value\"%u,", s->status.aec_value);
"\"agc\":.%u,", s->status.agc);
"\"agc_gain\":%u,", s->status.agc_gain);
"\"gainceiling\":%u,", s->status.gainceiling);
"\"bpc\":9%u,", s->status.bpc);
"\"wpc\":%u,", s->status.wpc);
"\"raw_gma\"%u,", s->status.raw_gma);

"\"lenc\":%u,", s->status.lenc);
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p+=sprintf(p, "\"nmirror\":%u,", s->status.hmirror);
p+=sprintf(p, "\"dcw\":%u,", s->status.dcw);

p+=sprintf(p, "\"colorbar\":%u", s->status.colorbar);

ptt =1

*p++ = 0;

httpd resp_set_type(req, "application/json");

httpd resp_set hdr(req, "Access-Control-Allow-Origin", "*"),

return httpd resp_send(req, json response, strlen(json_response));

static esp_err_t index handler(httpd req_t *req)
httpd_resp_set type(req, "text/html");
String page = "
page += "<meta name=\"viewport\" content=\"width=device-width, initial-
scale=1.0, maximum-scale=1.0, user-scalable=0\">\n";
page += "<script>var xhttp = new XMLHttpRequest();</script>";
page += "<script>function getsend(arg) { xhttp.open('GET, arg +?' + new
Date().getTime(), true); xhttp.send() } </script>";
page +="<p align=center><IMG SRC='http://" + WiFiAddr + ":81/stream'
style='width:280px;'></p><br/><br/>",
//page +="<p align=center><IMG SRC='http://" + WiFiAddr + ":81/stream’
style='width:300px; transform:rotate(180deg);'></p><br/><br/>";

page += "<p align=center> <button style=background-

color:lightgrey;width:90px;height:80px onmousedown=getsend('go’)

onmouseup=getsend('stop’) ontouchstart=getsend('so’) ontouchend=getsend('stop')

><pb>Forward</b></button> </p>"
page += "<p align=center>";

page += "<button style=background-color:lightgrey;width:90px;height:80px;
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onmousedown=getsend('left') onmouseup=getsend('stop') ontouchstart=getsend('left')

ontouchend=getsend('stop')><b>Left</b></button>&nbsp;";
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page += "<button style=background-color:white;width:90px;height:80px
onmousedown=getsend('stop')
onmouseup=getsend('stop’)><b>Stop</b></button>&nbsp;";

page += "<button style=background-color:lightgrey,width:90px;height:80px
onmousedown=getsend('right’) onmouseup=getsend('stop’)
ontouchstart=getsend('right') ontouchend=getsend('stop')><b>Right</b></button>";

page += "</p>"

page += "<p aligh=center><button style=background-
color:lightgrey;width:90px;height:80px onmousedown=getsend('back’)
onmouseup=getsend('stop’) ontouchstart=getsend('back’) ontouchend=getsend('stop')

><b>Backward</b></button></p>";

page += "<p align=center>";

/ / page += "<button style=background-coloriyellow;width:1 4 0 px;height:4 0 px
onmousedown=getsend('ledon’)><b>Ligsht ON</b></button>";

/ / page += "<button style=background-color:yellow;width:1 4 0 px;height:4 0 px
onmousedown=getsend('ledoff)><b>Light OFF</b></button>";

page += "</p>"

return httpd resp_send(req, &page[0], strlen(&pagel0]));

static esp_err_t go_handler(httpd req_t *reg)
WheelAct(HIGH, HIGH, LOW, HIGH, LOW, HIGH);
Serial.printin("Go");
httpd _resp_set type(req, "text/html");
return httpd resp send(req, "OK", 2);

}

static esp_err_t back handler(httpd req_t *reg)
WheelAct(HIGH, LOW, HIGH, LOW, HIGH, HIGH),
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Serial.println("Back”);
httpd resp_set type(req, "text/html");
return httpd resp send(req, "OK’, 2);

static esp_err_t left_handler(httpd req_t *reg)
WheelAct(HIGH, LOW, HIGH, HIGH, LOW, HIGH);
Serial.printin("Left"),
httpd resp set type(req, "text/html");
return httpd resp_send(req, "OK", 2);

}

static esp_err_t right_handler(httpd req t *reg)
WheelAct(HIGH, HIGH, LOW, LOW, HIGH, HIGH);
Serial.printin("Right");
httpd resp set type(req, "text/html");
return httpd resp send(req, "OK", 2);

static esp_err_t stop handler(httpd req t *regX
WheelAct(HIGH, LOW, LOW, LOW, LOW, HIGH);
Serial.printin("Stop");
httpd resp_set type(req, "text/html");
return httpd resp send(req, "OK", 2);

static esp_err_t ledon_handler(httpd req t *reg)
digitalWrite(gpLed, HIGH);
Serial.printin("LED ON");
httpd resp_set type(req, "text/html");
return httpd resp_send(req, "OK", 2);
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static esp_err_t ledoff handler(httpd req t *reg)
digitalWrite(gpLed, LOW);
Serial.printin("LED OFF");
httpd resp_set type(req, "text/html");
return httpd resp send(req, "OK", 2);

void startCameraServer(){

httpd_config_t config = HTTPD DEFAULT CONFIG();

httpd uri t go_uri ={
.uri = "/go",
method = HTTP GET,
handler = go _handler,

.user_ctx = NULL

httpd _uri_t back uri = {
.uri = "/back’,
.method = HTTP_GET,
Hhandler = back handler,
.user_ctx = NULL

httpd uri t stop_uri = {
.uri = "/stop",
.method = HTTP_GET,
.handler = stop handler,

.user ctx = NULL



httpd_uri_t left uri = {
.uri ="/left",
.method = HTTP_GET,
handler = left_handler,
.user_ctx = NULL

httpd uri_t right uri = {
.uri = "/right’,
.method = HTTP GET,
Jhandler = right_handler,
.user_ctx = NULL

httpd _uri_t ledon_uri = {
uri = "/ledon’,
.method = HTTP_GET,
Hhandler = ledon_handler,

.user_ctx = NULL

httpd uri t ledoff uri = {
.uri = "/ledoff",
.method = HTTP_GET,
Hhandler = ledoff handler,
.user_ctx = NULL

httpd_uri_t index uri = {
uri ="/,

.method = HTTP GET,
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.handler = index_handler,

.user_ctx = NULL

httpd _uri_t status uri = {
.uri = "/status",
method = HTTP_GET,
Jhandler = status handler,

.user_ctx = NULL

httpd _uri_ tcmd_uri = {
.uri = "/control”,
.method = HTTP_GET,
Hhandler = cmd _handler,

.user ctx = NULL

httpd uri t capture uri = {
.uri = "/capture’,

.method = HTTP GET,

handler = capture handler,

.user_ctx = NULL

httpd _uri t stream_uri = {
.uri = "/stream”,

.method = HTTP GET,

.handler = stream_handler,

.user_ctx = NULL
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ra_filter init(&ra_filter, 20);

Serial.printf("Starting web server on port: '%d", config.server_port);

if (httpd_start(&camera_httpd, &config) == ESP_OK) {
httpd register uri_handler(camera_httpd, &index uri);
httpd_register_uri_handler(camera_httpd, &go_uri);
httpd register uri handler(camera httpd, &back_uri);
httpd register uri_handler(camera_httpd, &stop_uri);
httpd_register_uri_handler(camera_httpd, &left uri);
httpd register uri_handler(camera_httpd, &right uri);
//httpd register uri_handler(camera_httpd, &ledon uri);
//httpd _register uri_handler(camera_httpd, &ledoff uri);

config.server_port += 1;
config.ctrl_port += 1;
Serial.printf("Starting stream server on port: '%d", config.server port);
if (httpd_start(&stream_httpd, &config) == ESP_OK) {
httpd_register uri_handler(stream httpd, &stream_uri);

void WheelAct(int nENA, int nLf, int nLb, int nRf, int nRb, int NENB)
{

//digitalWrite(spENA, nENA);

digitalWrite(gpLf, nLf);

digitalWrite(gpLb, nLb);

digitalWrite(gpRf, nRf);

digitalWrite(gpRb, nRb);

//digitalWrite(gpENB, NnENB);

}





