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AHAQYH XYTTPAO®EA AIITAQCMATIKHE EPT'AYIAX

O xdrwb vroyeypappévog Kopounidag I'edpylog tov Nikoddov, pe aptBud untpoov 71444292
eortmtg tov [ovemomuiov Avtiking ATTikng g ZyoAng Mnyavikeov tov Tunpoatog
Blopnyaviknig Zyediaong kot [Hapayoynsg, dnidve vredbova ot

«Eipon cvyypoeéag avtig g Simhopatikig epyaciog kot 6t ke fonbeia v omoia giya yio
TNV TPOETOLOGI TNG EIVOL TANPOS OVAYyVOPIGUEVT Kot avagEépeTal otny epyacia. Eniong, ot
OTOo1EG TNYEG 0md TIG OToleg EKava YpNon dedOUEVOV, 10eMV I AéEewV, gite akpiPmg eite
TOPOPPAGUEVES, AVOPEPOVTUL GTO GUVOAD TOVG, LLE TATPT AVAPOPE GTOVG GLYYPOPEIS, TOV
€KO0TIKO 01KO0 1 TO TEPLOOIKO, GUUTEPIAAUPAVOUEVOV KL TOV TNYDV TOL EVOEXOUEVMG
ypnoorodnioay amd to dadiktvo. Eniong, Befardve 6Tt avti 1 epyacia £xel cuyypapet amd
HEVO OTTOKAEIGTIKE KO OTOTEAEL TPOTOV TVELUATIKNG 1O10KTNGI0G TOGO S1KNG Lo, OGO KOl TOV
[dpvuarog.

[Mopapacn g aveaTépm aKadnUaikng Lov evBHvng amotelel oVGLOOT AOYO Y10, TNV OVAKAN OGN
TOL TTTVYIOV HLOLY.

O Anhov




®a M0k va gVYOPICTACH WLNITEPO TO EKTOIOEVTIKO TPOCHOTIKO TOV TUNLOTOS Bropnyoviknig
Xyediaong ko [Hopaywyng tov Hoavemompiov AvTikng ATTIKNG Yo TV EKTOLOEVTIKT KOTAPTION
OV OV TOPELYE, TNV OLKOYEVELX OV Y10 TNV TOAVETH LTOGTHPLEN TTov PorBnoe vo 0AoKANPOCM
TIG GTMOVOEG LoV, KOl TOVG MGTOVG Hov ¢ikovg I'idpyo Makédo kot Ayyedo Xvkiavakr, mov
GUULETEYAV OTIG AEITOVPYIKEG SOKLUES TNG OITAMUOTIKNG EPYUCIOG.



HEPIAHYH

H éuthopatikny epyocio mwov akxolovbei, mpaypotevetar Ty SLVOTOTNTO VAOTOINGNG €VOG
POUTOTIKOV OYNUOTOC 7oL pmopel va gleyybel Kou va TPOYPOUOTIOTEL OTOUOKPLGUEVA,
YPNOLOTOIDVTOG TO OAO Kot molo taOppubuo dtadiktvo. H gpapuoyn €xet oyediaotel yio v
€0KOAT KOl OTKOVOLIKT KOTAGKELT TG, XOPig va amarteital eEgtdikevuévn yvoon Kot epyaieio. To
POUTOTIKO OynUa EOpALDVEL OUEidpoUN eTKOVOVIR LE TOV YPNOTN UEGO [0l IGTOGEAIDOS TOV
Tpowbeitan 6To H1061KTVO, 1) OTTOL0 TAPEYEL TIV TPOYUOTIKT EIKOVO TNG KIviong oAAG Kol TOVL YHPOov
67OV 01010 PpicKeTal 1 KATOOKELN YPNCLOTOIOVTOS Kapepes. Emmpocheta oto 1610 meptpdiiov
€xetl onuovpynfel o ypapun KatdoToong omov 0 YPNOTNG UITOopel va GLVTAEEL Le TNV XpRom
EKOVIOIMV, KMOIKO TOV OTOGKOTEL OTNV Kivron Kol Vo, TPOYPOUUATICEL TO POUTOTIKO OXMUC.
Téhog, pe Tnv Pondela AoyIoUIKOD 0 ¥pPNoTNG O100ETEL TNV EVLYEPELD, OTMEIKOVIONG TG KIVIONG TOL
POUTOTIKOD OYNUOTOG, OE TPOYLOTIKO YPOVO HEGO dLGAAGTOTNG YPOEIKNG avarapdotacng (2D

mapping).

AEEEIX KAEIATA

Poumotikd oynuo, Mikpoekeykting ESP32-CAM, Aropaxpuouévog Eleyyog



ABSTRACT

The dissertation that follows, deals with the possibility of creating a robotic vehicle that can be
controlled and programmed remotely, using the ever-fast internet. The application is designed for
easy and economical construction, without requiring specialized knowledge and tools. The robotic
vehicle establishes two-way communication with the user through a web page that is promoted on
the internet, which provides the real image of the movement and the space where the construction
is located using cameras. Additionally in the same environment a status bar has been created where
the user can write with the use of icons, code intended to move and program the robotic vehicle.
Finally, with the help of software the user has the ability to visualize the movement of the robotic
vehicle, in real time through two-dimensional graphic representation (2D mapping).

KEYWORDS

Robotic vehicle, Microcontroller ESP32-CAM, Remote control
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EIZATQI'H

H dnpovpyia g epedpeong mov gival yvoot 0¢ TNAEQ®VO, OTOTEAEGE GNULAVTIKO GTOYKEl0 6TV
AvATTLEN TNG KOWV®VING ALY KOt TOPOUEVEL OVOTOOTOGTO KOUUATL TOV avOp®Iivoy TOMTIGUOV.
H éw¢ 10T 0@dvioot) Yoo TOAAOVG Kowvotopio, ®ONGE TNV EMGTNUOVIKY] KOWOTNTO GTNV
avalnInomn vEmV paprOYdY TOV EYOLV TAPOUOLO0 GKOTO, ONAASY| TNV AVAUETAO0GT TANPOPOpiog
and omdotacn. ‘Exovtoag ¢tdoet otov 21° awdva, o pubudg avamtuéng tng teyvoloyio €xet
ektofevutel, pe ovvémela (oM pog va glvonl Aueco cuvoedeléVn LE TIG VEEG KOVOTOMIES TTOV
gvtdocovtat. H moto mpdogatn kot onpoviikdtepn eivor to Atadiktvo [1], 6mov anotelel Evav
TAYKOGUIO GUVOETIKO 10TO KOl EMITPEMEL OTOVG YPNOTEG TOV TNV AVTOAANYTY TANPOPOPIDOV CE
SAQOopES LOPPES OTIMS, UNVOLATA, PIVTED, POTOYPOQIES Kot apyeio

[Hoapdiinio, ekTOG amd TNV ETPPOTN TOL SWOIKTOHOL , 1] TeXVOAOYioL dtavdel Tnv 4" Blounyavikn
enavaotaon [2], omov ocvumepthapfdver TOAEG Vvéeg TEXVOLOYiEG OT®G TO. KLBEPVOPLGIKA
GUOTANOTE, TO OlOOIKTLO TOV CVTIKEWEVOV Kol TNV YVOOTIKY VIoAoylotik. H avaykn g
Bropnyaviog yio v elcaywyn kot EEAEN TOV OVOTEP® TEXVOAOYIDV, £xEl avePAcel TOLG pLOLOVGS
AVTOYOVICTIKOTNTAG UETAED QLTAOV TTOV TIG KOTEYOVY KOl QVTMV OV JEV TIC £XOVV EIGAYEL KOO
O AOY0G KoL TapIAAN AL TO KOPLO OPELOG TTOV TPOCOEPEL 1 EVTAEN TOVG, Elval 1) 0A0EvVa LYNASTEPT
o€ fafpod avtopatomoinon g epyasciog, OTOV HELMVEL CTULAVTIKG TIG OTOKAIGELS KO TO GOAALLOTO
OV TTPOEPYOVTUL 0O TOV ovOpdTvo mapdyovia. Ev cuvéneia 660 mepvael o xpodvog To yOoua
avEAveTal Le TIC Tolo eEeMYUEVES KOl VTOUOTOTTOMNIEVEG Propmyovieg vo yivovtal Tolo 1oYVPES
Kol KEPOOPOPES, VM 01 Prounyavieg mov gite dev eiyav T0 KePAALo Yo emEvovon eite Bewpnoav
OTL gV OTTOLTOVVTOL Ol VEEG TEYVOAOYIEC, VO MUPOUEVOLV OTAGIUES KOl TEAMKG VO TOVOVY Vi
AELTOVPYODV.

"Exovtag Adfet vdyn to mopomdvm, 0 GKOTOG TNG TOPoVoHg SMAMUATIKNG epyaciog, sivol M
gbpeon, omdKTno” Kot 0E0ToINeT TOV KATAAANA®Y YVOCEMV Kol TEXVIKOV TOV OTOLTOVVTOL Y10,
v nuovpyio evog o unAodg KOGTOVE POUTOTIKOD O)1ILOITOC, TO OTTOI0 PEPEL TNV OLVOTOTNTO VO
eEAEYYETOL KO VO TPOYPUUUOTICETOL €6 OMOOTACEMG KOl OTOUOKPUGUEVO LEGO TNG YPNONG TOL
ALSIKTOOL MG KOVOAL ETIKOVOVIOG TOV ¥PAoTN UE TNV epopuroyn Emmpdcheta mavm oty doun
TOV OAAG KOl GTO YMPO OV XPNOLUOTOLEITOL B0 EYEL EYKATACTNUEVEG KAUEPES DOTE O XPNOTNG VO
£XEL QUECT] OTTIKN ETAPY| LE TNV TPOYELD OV SLOVVEL TO POUTOTIKO OYNIOL KGE TPDTO TPOCWOTON,
pali pe tov ydpo mov TEPPAALETOL 1| EPAPUOYN «OE TPITO TPOCcWOTON». EXTOG amd T Ynelokég
Képepeg mov amortovvtal yio TV kabodnynon, Bo vEapPYEL Kol YNOoK) OvVATEPACTUCT TNG
Kivnong o€ Tpayratikd ¥povo HEGO AOYIGHIKOD, MGTE 0 ¥PNoTNS va EEPetL akpBdc mwg Oa. dpdoet
TO POUTOTIKO OYNLLOL.

H dimhopatikn epyacio avt katéyel e&otpetikd peyain onuocio S10tt propet va ypnoipomon el
MG 10 ELI0AYMYT] Y10, TO GTOLO TTOV EVOLOPEPOVTOL 1] WG EVOL 100G TAATPOPUAG VIO TNV dNoLPYia
EKTTOLOEVTIKAOV, PBLOUNYAVIKAOV, YEOPYIKDY, OUVVIIKOV K.0. EQUPUOYOV.



OPIXMOX ITPOBAHMATQN

Mo v erttoymuévn viomoinon g SumA®pTIKNG Epyociog O TPENEL 0 ¥PNGTNG TOV YPTCULOTOLEL
TNV 16TOGEAISO VO, AVTOALAGGEL TANPOPOPIES LLE TO POUTOTIKO OYMNLO KOt VO AAUPAVEL TNV OTTTIKY|
gwova TV Kopepdv. o va emttevyBel owtd Ba mpémet va AvbBovv ta e&ng Tpofanquata

1) Zyediaon Tov SIKTOOL LE YVAOUOVO TV EANYIOTOTOINGT TOV AEITOVPYIKOV GPUAUATOV.

2) Evpeon tov KatdAANAOL TPOTOKOALOD ETIKOWVOVIOG YPNOTN KOl GLOKEVNC.

3) Metotpom TV unvopdtov péco emefepyaciog o avTIANTTO dedouéva, Yo, TNV
a&lomoinom tovg eite otnv kivnon eite oty dnpovpyio Ypaeikng avortapdctaonc.



MEG®OAOAOI'TA

H ebpeon tov mopokdto AODGE®V amoTEAECE ONUAVTIKO OOMKO GTOLYEIO0 GTNV LAOTOINGT TNG
SMA®UOTIKNG epyaciog, Yopig Op®G va VPioTOVTOL LOVOSIKEG 1 PEATIOTEC.

1) Kotd tov oyediacud 1o SKTOov, ANPONKE SNUAVTIKG vIdyn 1 epapyio TS SOUNG TG

2)

3)

emkowvmviag. Q¢ kevipkd Kopupkd ototyeio opicTnke (o 16TOGEAMDA, Yio Vo EAEYYEL TIG
VIOLOITEG GLOKEVEC TTOL Ppiciovtal 6To dikTvo Kot gtvor aveEdpTnTeg 1 pia Ao TV GAAT.
Av10 éywve okOmpa ywo va propel o ypnotng vo xepiletor Eexwplotd T AElTovpykég
GLOKEVEG KOl TOUTOYPOVE VO, UMV LTAPYEL YEVIKO AEITOLPYIKO GOAALO GE TEPIMTMOON
Kdmolag dusiertovpyiag. Emumhéov mpocpépel evkodio oty €dPEST TOL TPOPALOTOC.

ESP32-CAM Robotigvehicle

Remate camera

ESP3Z-CAM
Remaote camera

Connection 2

Connection 1 Connection 3

N

Cliert
Website Server'\
Client Cliertt
/ Smartphones
Tablets

Desktops Laptops

Eixova 1 - Apyitextovikn diktoov

H &dpainon emucowvoviag peta&d ypNoTn Kol KOUTUOKEVNG OTOTEAEL TO OMUAVTIKOTEPO
KOUpaTL TG epyacioc. H duvatdtnta 0mootoAng Kot amodoyne UNVopdToy ot Tiaiolo
TOV JOKTHOL YIVETOL OO TOAAE TPMOTOKOALN EMKOWVMOVIOG, LE YVOHOVA TO €100G TNG
Aertovpyiog. XTnv Topodcw TEPITTMGT, N 16T0cEAIdA TopEyeTal oo Eva Server [3] kat ot
ypNnoteg amotedovv tovg client [4], cvuvenmg 1 emkowovia yivetar petagd client kot
POUTOTIKOD OYAUATOG. AOYO TOV €100VG TNE EMKOV®VING, 01 BOpEg OV YPNCIUOTOLOHVTOL
glvan dvvapkég Ko dgv gival evkolo va dnuiovpyndel cdvdeon epocov Kabe popd Tov
évag client otéhvel pvopo evaiddocetotl ko 1 Bvpa anootoing. Ta va Avbei avtd to
TpoPAnua, ypnowomobnke to TpwtokoAro web socket [5], to omoio emitpimer v
oAnemtidpaon petald evoc mpoypaupotog mepmynong totov (browser [6]) ot evog
koot 1otov  (Server), mapéyoviag £vav  TUMOMOINUEVO TPOTO  OTOGTOANG
TEPIEYOUEVOV GTOV YPNOTN, EMITPEMOVTOG TN HETAOOCT UNVOUATOV EUTPOS KOl TCWM,
TOPIAANAL OLOTPAVTOG TI GUVOEST AVOLYTY.

Téhog, €XOVTOC KOTAPEPEL TNV QUEIOPOUN EMKOWVMOVIO, [LE TNV ¥PNOT TOL TOPATAV®D
TP®TOKOALOL 00 avaivOel To oKemTKO NG ovdAvong TV dedopévav. O TOTOG TV
pnvopdTeov Tov  avtoAddocovtor eivor ovuPoroocspd  (String) kot oavtd emitpémet
dapopovg Tpomovg enelepyaciog, H pébodog mov emhéybnke, eival m omootoAn pio
COVUTVKVOUEVIS» GVUPOAOGEPAS , OOV TO AOYIGUIKO:



A) Apyucd yhyvel po GUYKEKPLILEVT] GPAoT Yo TNV EMAOYY| TNG KATAGTAONG AgtTovpyiog
TOV popumoTikoV oyfuatoc. H ppdon pmopel va givan gite «b=» gite «program=». Epocov
aviyvevbel n ppaon , aeoaipeitat omd TNV GLUPOAOCELPA.

B) Meténeita Sofdlel Toug TEGGEPLG TPMDTOVS YAPOKTHPEG KOL OVIXVEDEL TO €100C NG
Kivnong. Owyopaxtipeg pmopei va givar «Forwy, «Backy, «Lefty, «Righy kot vrodeikvoov
TIG KWNOES EUNPOS, Mo® , aplotepd kot oefud. Axolovbel petd m aeaipeon Tov
ATOPUITNTOV XOPOUKTAPOV OO TNV GUUPOAOGEIPA.

I') Zoveyilet pe 1o didPfocua evog yopaktnpa 6mov anoteAet Evav deiitn Tov TARHoVG TV
YOPOUKTN POV TOL GLVTACCOVV TO ETOLEVO oTOLYEI0. O YapuKTHPOG Opotpeital kol cuveyilet
TO AOYIGIKO.

A) Awpdalovtag to mANBog TV EMOPEVOV YOPUKTAP®V TO AOYIGHIKO GLAAEYEl TV
TAnpoeopia ¢ dtapkelag tng kivnong. O YopoKTNPEG EMOUEVOS OLPOLPOVVTOL.

E) Téhoc, T0 Aoyiopiko €xel omobnkenoel To €100¢ Kot TNV dtdpKeL TG ETBVUNTAG Kiviong
omov Ko Vv ektedel. Metd to TEPOG TNG EKTEAEONG, TO AOYIGIKO apyilel Eavd amd v
dwdwkacia B) yuo va exteléoetl Tnv endpevn emBountn kivnon, uéxpig 6Tov vo Topapeivet
UOVO O YOPAKTAPAG «€ » TTOV GNUATOSOTEL TO TELOG TOL TPOYPALLOTOC,

Iopokdto divetatl mapddetypa yio Ty Katovonon g eneepyaciog:
‘Eoto pivopa pe ocvpporooeipd «program=Forward3700Left41000Backward3999e»

Brua 1:Ebpeon tov «program=», apd 10 AOYIGUIKO amevBUVETOL GTO TPOYPOUUATIOTIKO
nepPdAirov. H cvpPoroocepd yivetan «Forward3700Left41000Backward3999e».

Brjua 2:Awfacua tecodpov Tpdtov yapakmpov Pyalel «Forwy, dpa argubdveton ce
eumpdcbia kivnon. H copporoceipd yivetar «3700Left41000Backward3999ey.

Brjua 3: AwiPacpoa tov deiktn. O deiktng amoteleitor and Tov apBud tpic, GUVETHOS oL
EMOUEVOL TPELG YOpOKTNPES pémel va. daPactovv. H cvpPorocelpd petotpénetol o€
«700Left41000Backward3999e».

Brjua 4: AdBoopa tov Tpidv yopokpov amodidetl v minpopopia 700. ‘Eyovrag AdPet
Vv JdpKe To AOylouikd divel gvtodn eumpocbiog kivnong yww 700ms. Emiong m
ovpporocelpa petatpénctar o «Leftd1000Backward3999ey.

Biua 5: E@edcov 1 didpketla tng kivinong oAokAnpaodnke , to Aoyioukd Eavadiopaletl ta
Téo0epa TPOTA oTolyeior kol cvveyilet v 1016 ddikacio émg M ovuPfolocelpd va
amoteleitar HOVO amd 1O «e ».

Me tnv id10. Aoykn yivetar Kot 1) Svodidotatn oyediooT 6Ty 16T0GeMOA , Le TNV d10popd
0T 1 GLUPOAOGEIPA TTOV EIGEPYETAL MG uMvopa Eektvaet pe «DRAW=y,



YXEAIAXH KAI KATAXKEYH YAIKOY MEPOYX
(HARDWARE)

Apycd mpémet va avapepOel OTL Y10 TNV KOTACKELT KOl avATTLEN TOV POLTTOTIKOD OYNUATOG £YOVV
tefel kdmolol mepopopol ot omoiol GLUBAAOLY CNUAVTIIKE GTOV GYEONCUO OAAL KOl OTIG
SVVATOTNTEG TOL UTTOPEL VO TPOCPEPEL 1 KATACKELT. AvTol givar ol €&N¢ :

1) To cuvohikd KOGTOG TNG KATAGKELNG VO TEPLOPLOTEL EMC TOL 50 EVPD.

2) No pmopei vo KataokevaoTel omd 0molovoNmoTe oveEaPTHTOG TIG YVAOGELG TOV KOTEYEL.

3) O wkpoeme€epyaotng va YL TNV SLVATOTITO VA ETIKOWVOVEL UE TO S108TKTLO.

4) No amoteAeiton amd EMPEPOVE KOUUATIO OV givor gukohd va Ppebodv kol va
avtikataotadodv o Tepintman PAGPNC.

5) Na vrdpyet Eexmplot S1bpKel AEITOVPYIOG TOV POUTOTIKOD OYNUATOG ONAadT va
amoteleitan amd dvo TUAHATA TPoPodociag (Kapepa /kivion) mtov eivorl aveEdptnta To Eva
amd 10 GALO.

6) Noa gival EDKOAN TPOTOTOIGILO .

Agrtovpyikd Mépn Kataokem|g

Apycd Ba TapovclacTEl TO OMNUAVIIKOTEPO AEITOLPYIKO HEPOG TNG KOTOOKEVLNG 7OV &ival 1
KEVTPIKN LovAda emeEepyaciog Tov poumotikod oynuatog. I'ivete yprion g éxdoon ESP32-CAM
7oV avortvocetat and v tapio Ai-Thinker kot ypnowonotei to povtého eneepyaocti ESP32-
S [7]. To ESP32-CAM ¢gkt6g amd v enelepyaotiky 1oyhg mov omatteitol Kol Ty dvvatdtnto
dnuovpyiog emkovmviag e T0O O10diKTVLO, PEPEL VTTOdOYN Yo GVVIESN Kauepas . H kauepa mov
mapéxetar pe v ayopd givor 1 OV2640 6mov ot mpodidypapeg TG KOADTTOOV TIG OVAYKES TNG
gpyooiag. Xvvenmg katapépbnke M vVAoTOINGN TOL EAEYYOV, TNG EMKOWAOVING KOl TNG OTTIKNG
EMAPTNG TNG EQAPLOYNS LLE LOVO Lt 0yOPd.

IMapaxdto Tapovoidlovtar avalvTikd ta teyviKd ototyeio Tov pikpoeneéepyaotn [8]:

Movtého ESP32-CAM

EvOuldkmon DIP-16

Méyebog 27 *40,5 * 4,5 (£ 0,2) 1A

SPI Flash Ipoemleypévo ota 32Mbit

Mwun RAM Ecwtepikn 520KB + eEmtepikny 8MB PSRAM

Bluetooth ITpotuna Bluetooth 4.2 BR / EDR «ot BLE

Wi-Fi 802.11b/g/n/eli

Atemagn vrooTNPIENG UART, SPI, 12C, PWM

Yrnootpi&n képtag TF Méyiot vrootpién 4G

®vpeg Input/Output 91/0

Toydmra ceprokng 00pag ITpoemideyuévo ota 115200 bps

Mopon €660 1KOVag JPEG (vrootpiletor pévo andé OV2640), BMP,
GRAYSCALE

Evpoc pdopatog 2400 ~ 2483,5MHz




Kepaio

Evoouatopévn kepaic PCB, Amolofn 2dBi

Mertadoon oydog

802.11b: 17+ 2 dBm (@ 11Mbps)
802.11g: 14 +£2 dBm (@ 54Mbps)
802.11n: 13 £ 2 dBm (@ MCS7

Anymn evaucOnoiog

CCK, 1 Mbps: -90dBm

CCK, 11 Mbps: -85dBm

6 Mbps (1/2 BPSK): -88dBm

54 Mbps (3/4 64-QAM): -70dBm
MCS7 (65 Mbps, 72,2 Mbps): -67dBm

Kotavdlmon evépyetog

Amevepyomompévo prog: 180OMA @ 5V

Evepyomompévo plag kot puOpicpévn n poTevotTo 6T0
péytoto: 310mA @ 5V

Deep-Sleep katdotoon: H xaunAdtepn Kotavalwon evEPYELng
umopei va. ptéoet to. 6mA @ 5V

Modern-sleep katdotoon: : H youniotepn kotaviloon
evépyelag pmopet va gtacet ta 20mA @ 5V
Light-Sleepkatdotacn: : H younAdtepn kotavdimon
evépyelag pmopel vo gtaoet ta. 6,7MmA@5V

Acpdieln SIKTHOL

WPA/WPA2/WPA2-Enterprise/WPS

Evpog tpopodoaiog 4.75-5.25V
Oepuokpacio Aettovpyiog -20°C~ 70 °C
Oepuoxpacio tepipdirovrog | -40 °C~ 125 °C <90% RH
Bdapog 10 yp
Iivoxag 1 - Teyvika ororyeio ESP32-CAM
cAM ESP32 sSD ESP32
DO PINS CLK PIN14
D1 PIN18 CMD PIN15
D2 PIN19 DATAO PINZ2
D3 PINZ21 DATAL/IAFEXT PINA4
D4 PIN36 DATAZ PIN12
D5 PIN39 DATAS PIN13
D6 PIN34
D7 PIN35
XKCLK PINO
PCLK PINZ22
WSYMNC PINZ25
HREF PINZ23
SDA PINZ26
SCL PINZ27
POWER PIN PIN32

Ewcova 2 - Aiota ue diobéoong axpodéxres [8]
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Ewxoévo 3 - Hiextpind didypopuo cvotijuotog ESP32-CAM [8]
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Ewcova 4 - Ipoooyn kot wiocw oyn ESP32-CAM [8]

Ewxova 5 - I[TAdyia oyn ESP32-CAM ue OV2640



Emopevo Ae1tovpytkd KOpUATL TNG KATOGKEVTG amoTeEAEl T0 olokAnpmpévo cvotnuo L293D to
omoio amoteleital amd «yépupeg» Tomov H pe okomd v evailayr TG TOMKOTNTOG MG TAONG
ov pappdletat og éva poptio. Me vt TNV dadIKOGI0 TPAYUATOTOLEITAL O EAEYXOG SLAPOP®V
kwnmpov DC g mpog v katevBuven mov kwvovvtar [9]. To cuykekpyévo OAOKANPOUEVO
KoK opo mopoackevaletor amd v etoupio Texas Instruments kot dwobétel Tig e€ng amoAvta
péyloteg mpodiaypapeg [10]:

ELdyioto | Méyioto | Movada

Tdon tpoodociog VCC1 - 36 V
Tdon tpoodociog VCC2 - 36 V
Téon 16660V «AOYIKNG» TOANG - 7 V
Tdon €660V «AoyIKng» TOANG -3 VCC2+3 V
Méyioto pevpa e£650v, «AOYIKNG» TOANG (UN -1.2 1.2 A
emovalopPavopevo, t < 100 ps):

Yoveyég pevpa £660V «AOYIKNG» TOANG -600 600 mA
Méyiot Bepuokpocio cOvoeoNS - 150 °C
Oepuokpacio amodnKevong -65 150 °C

ITivoxag 2 - Awolvteg puéyiotes mpodiaypopés L293D

Epocov 1 epappoyn mov Ba viomomBei dev amartel Tig omdAvTA UEYIOTEG 1) VYNAOTEPES TUES, Kot
VIAPYEL EVOOPEPOV UOVO Y10. TNV OUOAN Agttovpyia Tov KuKAGUATOG, B0 Yivel avapopd oTig
oLoTNPEVEG cLVONKEG Agttovpying, OTOL TO KOKAMUA AELTOVPYEL KAVOVIKA YWOPIg EMMTADOCELS OTNV

anddoomn Tov 1 TV Thavn dnuovpyia pdviung Prapng [10]

EAdyioto | Méyioto | Movéoa

Téon tpopodociog VCC1 4.5 7 V
Téon tpopodociog VCC2 VCC1 36 V
Tdon 16660V «Aoyikng» TOANG 6€ LVYNAO erimedo yio VCC1 2.3 VCC1 Vv
<7V

Tdon 16660V «Aoykng» TOANG o€ LYNAO ernimedo yio VCC1 2.3 7 \Y
>7V

Tdon €660V «AoyIKNG» TOANG G€ YOUUNAO ETITEDO -0.3 1.5 V
Oepuokpacio Aeltovpyiog 6€ avorytd TEPPAAAOV 0 70 °C

[Tivaxog 3 - Zvotnuéves oovOnkeg Aeitovpyiog L293D

[Mopokdte Topovctdletat 1 KAToyn Kot 1 AloTa He TOVG aKpodEKTES TOV OAOKANpwuévoy [10] :

NE Package
16-Pin PDIP
Top View
1.2EN [] 1 e ] Ve
1A ]2 15 [] 4A
1 []a 14 |] 4
HEAT SINK AND { 1E 13[] } HEAT SINK AND
GROUND Os 12[] GROUND
2y [|e 1] 3y
28 [ 7 10 (] 3A
Veoz [ 8 o] 3 4EN

Eixova. 6 - Kéroyn L293D [10]



ONOMA APIOMOX AKPOAEKTH TYTIOX IMEPITPA®H
1,2EN 1 Eicodoc Evepyomotei ta kavéio 1
Ko 2
<L:4>A 2,7,10,15 Eicodoc Eicodot 06nynong
<1:4>Y 3,6,11, 14 "E€0dog "EEodo1 06MyNnong
3,4EN 9 Eicodog Evepyomotei ta kavitia 3
Ko 4
GROUND 4,5,12, 13 - AmoteAovv yeiwon Kot
YNKTPO TOL KUKADUOTOSG
VCC1 16 - Tpopodoacia yio TNV
«AOYIKI» TOV KUKADUOTOG
VCC2 8 - Tpopodoaia yia Tig
€E6d0Vg 0dNYNONG

ITivoxag 4 - Kazovoun oxpodextav tov L293D

INPUTS @I OUTPUT ¥)
A EN
H H H
L H L
X L z

state, regardiess of the input levels.

(1) H = high level, L = low level, X = irrelevant, Z = high impedance (off)
(2) In the thermal shutdown mode, the output is in the high-impedance

Eixéva T - ITivaxog oonynong e&odwv [10]

| 18

1, 2EM
T —L

]
1
2

w2

o Thermal
S hwrtdicwn

k\Qf“/J wJQf“‘/J FQN"

v
14

4.5 12,13
L cMD

Eixéva 8 - Hlextpiko ayédio L293D [10]

E@ocov avalvdnikoy ta AetToupyikd pépn Tng KOTOoKEVNG TOV GYETILOVTOL LE TV EVTOAODOTN O

Kol Tov €Aeyyo,

Oa yiver avapopd otovg kivnripeg mov Ba ypnopomombodv ®cTE VA

TpoypaTonoleite n kivinon g epapuoync. Ot kvntipeg givat ot amrhoi DC motors mov pmopovv

va Ppebobv 610 KOTAGTNHO

NAEKTPOVIKOV. [0 TNV KATAGKELT AaTovVTOL VO KIVIITIPES LOVO.

Ta yapakmploTikd TV Kivntpov eivol [12] :

GROBOTRONICS [11] ©1 GMo Topepu@epn KOTOGTALOTO




Yvpupatod yu ypnong oto breadboard NAI
Téon tpogodosiog (Evpog) 3 éwc 6Volt
Pevpa tpopodociog 200 mA
Taydmra 130 RPM
Eidog xiBwtiov HOBBY
YAo ypavalihv ITAaoTikd
Metddoon ypovalidv 48:1
Koducomonrng OXI
Awootéoelg 70x22x18mm
Bdapog 299
MéyeBoc aEova ?5.4x8mm

Iivoxag 5 - Xopoktnpiotixd, NAEKTPOKIVITHPWY

Eixéva 9 - Oyn kivnuijpo. DC - [12]

Oco agopd TNV TPOEOSOTNCT TOL GLOTHUATOS, TO KUKAMUO EYEL YWPLOTEL GE HVO JLOPOPETIKEG
TAPOYES . AVTO €ylve oKOTLO O10TL TPOGPEPEL OCPUAELN G TTepinTon PAAPNG av vnpye Lovo
L0 KOTVT| TTOpOYT| KOL UG EMLTPETEL TNV OTMTOKAELGTIKT ¥PNON TNE KAUEPAS Y®PIG Vo, emPapbveTal
TO KUKA®UO TNG HETOKIVIONG TNg epappoyns . ‘Exoviag vmdym 1o mopandve, topabétovior ot
EMAOYEG TTOL £YIVAV Y10 TV TPOPOSOGid.

1) Kokkopa gvtoroddtmong kot eréyyov (ESP32-CAM )
To kOKA@Uo Tpo@odoteital 0md Vo EmavVOPOPTILOUEVEC UmoTapieg ev oelpd. Mia g
16éng Tov 1.2 Volt [13] ko wa tev 3.7 Volt [14]wote va napéyetar 4.9 Volt tpogodocio

oL glvan evtog TV mpofrendpevev oplov. Ot prnatapiec £xovv 164EW YOPNTIKOTNTO TOV
1800 mANh.

2) Kokkopo odfynong kivnmpwv DC (L293D)
210 CLYKEKPWEVO KOKA®UO 1| TPOPOdOTNON Yivetal amd TEGGEPLS emava@opTILOUEVES
umatopieg ev oelpd. Okeg éxovv ta kowd yapaxmpiotikd tov 1.2 Volt kot 1800 mAh
[13].
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Ewcéva 10 - Oy erovapopri{bpevns urazapiog 1.2V [13]

Ewcova 11 - Oyn emavapoptilouevne urotapiog 3.7V [14]

‘Exovtag oAOKANP®GEL TO AEITOLPYIKG UEPT TOV OmELOVVOVTOL GTNV KOTOGKELT] TOL
POUTOTIKOV OyNuotog, BOa yivel avagopd otv Tpopodotnon tov ESP32-CAM mov
AELTOVPYOOV G OTAOEPEG TEPLPEPIKEG KAUEPES YO TNV CVOUETADOCT TNG EWKOVOS TOV
YDPOV TOV AEITOVPYEL TO POUTOTIKO OYMLLA. LTV TOPOVCH TEPIMTMON OmMALTEITOL £Vl ATAO
EVOUPUATO TPOPOSOTIKO NG ThEemg TV SV mov umopei va Bpebei amd molég cLOKEVEG 1|
KATOTY ayopag amd Eva Katdotnua NAEKTpovik®@v. E@ocov oAokAnpmOnke 1 katoyn dvo
TPOPOJSOTIK®Y, EEYLUVAOONKOV Ol OKPOSEKTEG TNG TPOPOSOGIOG Yot VO UTOPOLV v
ouvdebovv ota ESP32-CAM.

Eixéva 12 - Oyn evovpuazov tpopodotixod 5V [15]

Téhog, AOYO TOV TEPLOPIoUOV OV drakatéyel o pikpoeneEepyaoting ESP32-CAM oty un
vrapén drabéoiunc Bupa USB yia tov Tpoypappaticud tov, Oa mpémet va yivel yprion evog
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petayrottiot omd USB og Serial. T v Agttovpyio avth ypnoipomomdnke o Adafruit
CP2104 Friend - USB to Serial Converter [16].

Eikéva 13 - Oyn USB oe Serial uetarporéa [16]

Mnyovoroyiké oyéoro

O oyedlaopog yio TV avamTuén Kot KATOoKELT TOV POUTOTIKOD OYNLOTOG £YVE YPTCLLOTOIDVTOG
10 mpoypappo FreeCad [17]. TTopokdto moapabEToviol apyikd ot pOTOYPOPIES OO TO EIKOVIKO
UNYavoAOYo oy€dto Tov ypnopomombnke wg Paon yo v emitevén g epyaciag Kol PHETENEITA
GUUTANPOVOVTOL LE TIG TPAYLATIKEG EPOGOV glye oAoKANpwOEL 1 KaTacKeLN.

Eixéva 14 - Myyavoloyiké oyéoro(Ilpodyn) ne FreeCad [17]

Eixéva 15 - Myyavoloyiké oyéoro(Eunpoctia oyn) ue FreeCad [17]
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Eixéva 16 - Myyavoloyiké oyéoro(Ave own) ue FreeCad [17]

Eixéva 17 - Myyavoloyiké ayédio(Karw own) ue FreeCad [17]

Ewcova 18 - Myyavoloyuxo oyédio(IT.ayio oyn) ue FreeCad [17]

Eixova 19 - EunpooOio. oyn poumotikod oynuatog
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Eixéva 20 - Kdrw own poumotikod oxfuotog

Eixéva 21 - TIAGyio. Oyn poumotikod oxfiotog

Hlgktpoviko kOKLopo

To nAexTpovikd KOKA®UO TOV POUTOTIKOV OYNHaTog mov Bo viomowmBel ameikovileTon pe v
yxpron tov mpoypdupotog EasyEDA [18] kot anotelel facikd KOUUATL 1o TV 6OOTH KOl OUOAT

AglTovpYio, TOV GLOGTAUATOG .
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Eixéva 22 - HAextpixo kbkAwuo pourotikot oyfuatog [18]

Emnpoobeta, 10 nAektpikd kOKA®pA Yo TNV Aettovpyia tov vroroinwv ESP32-CAM wg ctatikég
TEPLPEPIKEG KAUEPEG ATMOTEAEL TNV TAPUKAT® OTAT) GUVOEGHOAOYICL.

Eixéva 23 - Hekpikd koxlwpa nepipepiady kopepov [18]

AlGTO VAIKOV

H minqpng Moto T0 VMK®OV oV ¥PNCLLOTOONKAY KOl OTOLTOVVTIOL Yo TV OEKTEPAIDOT TNG

gpyooiog etvor 1 €€ng -

Yo IMocotTal Yo [MocotnTaL
ESP32-CAM 3 Metodkn Bdaon pe paidio 1
(ovumepiiapfovopévov tnv oAioBnong
képepa OV2640 mov épyetan
podi)
L293D Motor Driver 1 ONKN TECCAPOV UTOTAPIOV 1
DC Motor 3-6V 2 OnNKn povng protapiog 1
[MAaotikn Bdon 1 Mmnatapid 1.2V 1800 mAh 5
Mootk Poda 2 Mmatapid 3.7V 1800 mAh 1
Kolddwo (apoevikd og 30 Breadboard (AmoteAei v Pdon 1
apoeVIKO, BnAvko mpog Y0 TNV EYKATACTOOT] OA®V TV
OnAvkd, 0poeVIKO TPOg NAEKTPOVIKADV GTOLYEIDV)
OnAvkod o drdpopa ueyédn)
Bidec/Tlo&ipadio 20 Awyoprotika( Anuovpyia 2
ATOGTOONG LETAED VAKADV)
Evobpuato tpogodotikd 5V 2 USB oe SERIAL petotponéag 1
USB kaAmdio 1

Iivoxag 6 - Aioto araitoduevwv viikov
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ANAAYXZH KAI ZYITPA®H AOTTEMIKOY (SOFTWARE)

210 KeQPAAOL0 0vTO B0 Yivel avaAVTIKY TOPOVGIQ TNEG SOUNG TOV KMOIKA GLUUTEPIAOUPAVOVTOG TO
LY PAUUOTO POTIG TTOV ATCLTOVVTOL Y10, TNV OIEKTEPAIMOT TNG EPYACILOGC.

Apycd, n epyacia Exet Ty e€ng dopn :

1. 'Evag vmoroyiotig mov Bo yoapoaktnpiotel mg Server, mpofdiel o 16T0cEAd0 6TO
SwdikTvo, Omov otV omoilo TOPEYETOL O EAEYYOG, TMPOYPOUUUATICUOS KOl 1) OTTIKY|
EMKOVOVIN TOV ¥PNGTY| LLE TNV OTOUOKPVCUEVT] KOTAGKELT.

2. H wotocelida edparmvel apeidpoun emikovaovia peta&d Tov ypnotn Tov arotelel T oV
client tov server pe 1o poumoTIKO OYNUO. Kot TIG KAUEPEG TOV EIVOL EYKATECTNUEVEG GTOV
YDPO AELTOLPYING TOV, XPTCLULOTOIDVTOS KATOLN TPMTOKOALO EMKOVOVIOS.

3. Téhog, T0 poumotikd OyMue EPOGOV TOL O0BEl EVTOAN VO TPAYUATOTO|CEL, GTEAVEL GTOV
client mv axpipic kivnon mov Tpaypatomotel yio OAN TV S1ApKEL TOV EKTEAOVVTOL O1
EVIOAEG, GE LLOPOT YPOPIKNG OVATOUPAGTACTC TNG TOPELNG .

"Eyovtag AdPet voyn ta mapamdve, 1 aviiouon Tov Aoyicpikoy Oa yopiotel 6€ SLo EVOTNTES,
TO AOYIGIKO TG IGTOGEAMBOC KOl TO AOYIGHIKO TNG KOTUOKELNG.

Awaypoppa Ponc Iotooehiong

To d1dypappo Tov akoAlovdel, avaldeL GLVOTTIKH TNV SO TOV TPOYPAUUATOS TOL XPTGLLOTOIEL
1 10TOGEASU DOTE VO, EMKOIVMVEL LLE TO POUTOTIKO OYNLLOL KO TV TOYPOVE VOL TTAPEYEL L YPOPIKT
aVATOPACTOGT GTOV (PNOTH.

'Send the string Send Stop

to the robotic

co l
vehicle to the robotic

vehicle

Stop button
pressed ?

Draw on the
canvas the exact

ovement the roboty
vehicle does

Ewxova 24 - Aidypouua porg lotooelivoog
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Koowaog [Mpoypappatog Iotooeridong

O kddwag Tov TPoypdppatoc mov ektehel M 10TOCEAIDN, €yl ocvvtayBel ypnolwonoIdVTOG
yAdooeg mpoypappotiopod HTML [19], CSS [20] kon JavaScript [21]. H iotooerida dopeitor
amo 59 apyeio €K T®V OmMOI®Y, TO OYTM OTOTEAOVV TI AELTOLPYIEG TOV EKTEAOLVTOL GE TNYOi0
Kk®dwa Javascript, dvo amevfivovtar ota ypapikd yopaktnpiotka o€ popen CSS, tpeig eivat ot
oeMideg ToL €xel TPOGPaom o xpRoTng Kot ivar ypapupuéveg o HTML apyeia kot tédhog capdvta -
oYT® POTOYPOPieg Kot etkovidia o popen PNG [22].

Emnpdcbeta, n 1ot00eAid0. mov Bo ypnoipomombel amotelel KOUUATL TVELUATIKOD £PYOV UE
ovopacio «Innovative Robot for Educational Robotics and STEM» [23] kot katéyet otoiyeio mov
&xovv mapBei and tig 1orocerideg W3Schools [24] xau GitHub [25], ta omoia dev amotedovv mpoidv
TVELUATIKNG 1010KTNGioG Tov ovyypagéa g epyociag . O kddwag mov mapabétetar, €yet
tpomomonfel katoOmY avdivong Kot €xel  yivel TpocHNKn myoiov KOKO TOV KOAVTIEL TIG
OTOLTOVEVEG OVAYKES TNG EPYOCTOC.

Apyeio HTML

1) Apywkn oghida (index.html)
H apyw oeAida amoterel tn mpdn GeAida oL £yl TpdsPacn o xproTns, omol divete M
emAoyn vy oo Ba glvar to emBountd gMuEdon EAEYYOL TOL pouTOTIKOD oynpatog. O
TNyoiog KOOKA KATEYEL Kuplmg Ypapikd atoryeio dievbuvonc.

<!DOCTYPE html> <!-- The declaration that this is an HTML file-->

<html lang="el"> <!-- Website declares the browser/search engine that the page
is declared in Greek-->

<head>

<title>SmartBot v1</title> <!-- Website title in the top right of the
screen (Tab)-->

<meta charset="utf-8"> <!-- Website characters are encoded in UTF-
8——>

<meta name="viewport" content="width=device-width, initial-scale=1.0">
<!-- Website is being responsive to the screen of the device-->

<link rel="stylesheet" type="text/css" href="lib/dragula.min.css">
<!-- Inserting css library to the website -->

<link rel="stylesheet" type="text/css" href="css/template.css?">
<!-- Inserting css library to the website-->

<script src="js/socket.js"></script>
<!-- Inserting javascript library to the website-->
</head>
<body>

17



<div class="page-index"> <!-- Creating a bar at the top of the page-->
<div class="top">

<div class="left">

</div>

<div class="center"> <!-- Creating a logo at the center -->
<p style="text-align: center">SmartBot</p>

</div>

<div class="right" style="text-align:right;">
<!-- Creating a button which provides help information-->

<a 1d="myBtn" class="tooltip" style="display: inline-
block;"><img class="help anim" src="images/Help-icon.png" alt="Help icon">

<span class="tooltiptext bottom left">[I&tnoe
€dd yLa pondeia</span>

</a>
</div>
</div>

<div id="myModal" class="modal">
<!-- Creating the popup help message that is displayed when the button is
pressed-->

<div class="modal-content">

<div class="modal-header">
<!-- Contains the headline of the popup message-->

<span class="close">&times;</span>
<h2>Bofbeila & 0dnyiec Xpnong </h2>
</div>

<div class="modal-body">
<!-- Contains the information we want to share with the user-->

<p>Autd elval 1o apxelo pe 1n RonbeLa. Autd
e{val 1o apxelo pe tn Ropbeira. Autd eival 10 apxelo pe 1n Ponbeia. Autd sgival 1O
apxelo pe tn Pondeta.<br>Autd eival 1o apxelo pe 1n Rondeia.</p>

<p>Autd elval 1o apxelo pe 1n RonbeLa. Autd
elval 1o apxelo pe 1n Ropbeira. Autd elval 1o apxelo pe 1n Ropnbeia. AuTtd elval 1O
apxelo pe tn Ronbeia.<br>Autd eival 1o apyxelo pe 1n BoRbeia.</p>

</div>
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<div class="modal-footer">
<!-- Contains the footer of the popup message-->

<h6>T'.KopounAdg 2021</hé>
</div>
</div>
</div>

<script>

var modal = document.getElementById("myModal");
// Get the modal

var btn = document.getElementById("myBtn");
// Get the button that opens the modal

var span = document.getElementsByClassName ("close") [0];
// Get the <span> element that closes the modal

btn.onclick = function() {

// When the user clicks on
the button, open the modal

modal.style.display = "block"; }

span.onclick = function() {

// When the user clicks on
<span> (x), close the modal

modal.style.display = "none"; }

window.onclick = function (event)
anywhere outside of the modal, close it

{ // When the user clicks
if (event.target == modal) {

modal.style.display = "none";

</script>

<div class="main"> <!-- Creating an area in the middle of the

page that provides the options the user has-->
<div class="main-intro">
<p class="top-msg">AIANEEE EINIINEAO AEITOYPT'IAS</p>

<div class="onethird"> !-— Redirects the user to

the easy-gr.html-->

<a href="easy-gr.html" class="level"><img
class="easy anim" src="images/Easy.png" alt="EUkolo Emimedo Agitoupylag"></a>
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<p>ENAEYOEPOY EAETX0% (EYKOAO)</p>
</div>

<div class="onethird"> <!-- Redirects the user to
the medium-gr.html-->

<a href="medium-gr.html" class="level"><img
class="easy anim" src="images/Medium.png" alt="MétplLo Enimedo Aeltoupylag"></a>

<p>MNPOT'PAMMATISMENOS EAETX0Z (METPIO)</p>
</div>

<div class="clr">&nbsp;</div>

</div>
</div>
</div>
</body>
</html> <!-- The declaration that this HTML file ends here-->

ATANESE ENINEAD

1)

EAEFXOE [METPIO)

Eixova 25 - Xelido index.html

2) Xehida erev0epov réyyov (easy-gr.html)
H ocelida elebBepov eléyyov amevBivetar otnv eAevBepn Agrtovpyio TOV POUTOTIKOV
OYNHOTOC UE TO OMAG TOTNUO TOV KOLUTI®V Kivnong kot otom. O mnyoiog KmOukog
EMTPETEL GTOV YPNOTY] VO OTEAVEL EVIOAEC PHEGO ATADY YPOPIKMY GTOLYEI®V.

<!DOCTYPE html> <!-- The declaration that this is an HTML file-->

<html lang="el"> <!-- Website declares the broswer/search engine that the
page is declared in Greek-->
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<head>

<title>SmartBot vl</title> <!-- Website title in the top right of the
screen (Tab)-->

<meta charset="utf-8"> <!-- Website characters are encoded in UTF-8-
->

<meta name="viewport" content="width=device-width, initial-scale=1.0">
<!-- Website is being responsive to the screen of the device-->

<link href="css/template.css?" rel="stylesheet" type="text/css">
<!-- Inserting css library to the website -->

<script src="js/socket.js" type="text/javascript"></script>
<!-- Inserting javascript library to the website-->
</head>
<body>

<div class="page-easy">
<!-- Creating a bar at the top of the page-->

<div class="top">
<div class="left">
<div class="buttons">

<!-- Creating a button that redirects user back to the index page -->

<a class="tooltip" href="index.html"><img
class="icon anim" src="images/Home-icon.png" alt="Apxilky 006vn">

<span class="tooltiptext
bottom right">N&tnoe €3d ylo €ILOTEOPH OTNV aPX LK 06dvn</span>

</a>
</div>
</div>

<div class="center"><p style="text-align:
center">SmartBot</p></div> <!-- Creating a logo at the center -->

<div class="right" style="text-align:right;">
<!-- Creating a button which provides help information-->

<a id="myBtn" class="tooltip"><img class="help anim"
src="images/Help-icon.png" alt="Help icon">

<span class="tooltiptext bottom left">[I&tnoe
€30 yLa Bondeila</span>

</a>

</div>
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</div>

<div id="myModal" class="modal">
<!-- Creating the popup help message that is displayed when the button is
pressed-->

<div class="modal-content">

<div class="modal-header">
<!-- Contains the headline of the popup message-->

<span class="close">&times;</span>

<h2>Bonbe Lo & 0dnyliec Xpnong </h2>
</div>

<div class="modal-body">
<!-- Contains the information we want to share with the user-->

<p>[&tnoe ta NARKIPA yia va xivnbel 1o poumdT.

</p>

</div>

<div class="modal-footer">
<!-- Contains the footer of the popup message-->

<h6> T'.Kopounddc 2021</h6>
</div>
</div>
</div>

<script>

var modal = document.getElementById("myModal");
// Get the modal

var btn = document.getElementById("myBtn");
// Get the button that opens the modal

var span = document.getElementsByClassName ("close") [0];

// Get the <span> element that closes the modal

btn.onclick = function() {
// When the user clicks on the button, open the modal

modal.style.display = "block"; }

span.onclick = function() {
// When the user clicks on <span> (x), close the modal

modal.style.display = "none"; }
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window.onclick = function (event) {
// When the user clicks anywhere outside of the modal, close it

if (event.target == modal) {

modal.style.display = "none";

</script>

<div class="page-medium">
<!-- Creating an area at the top of the page that provides the user with three
camera feeds-->

<div style="position: absolute;">

<img style=" display: inline-block; width: 400px;
height: 296px;border: 5px solid;"

src="http://2.84.204.83:2211/" >
<!-- Main camera the robotic vehicle is equipped (Gets camera feed from port-
forwarded address)-->

<img style=" display: inline-block; width: 400px;
height: 296px;border: 5px solid;"

src="http://2.84.204.83:4089/">
<!-- Camera in the vicinity of the robotic vehicle (Gets camera feed from port-
forwarded address)-->

<img style=" display: inline-block; width: 400px;
height: 296px;border: 5px solid;"

src="http://2.84.204.83:4090/">

<!-- Camera in the vicinity of the robotic vehicle (Gets camera feed from port-
forwarded address)-->
</div>

<div class="main" >
<!-- Creating an area at the middle of the page that provides the user with
controls of the robotic vehicle-->

<table style="margin-left: auto; margin-right:

auto; ">
<tr>
<td>&nbsp;</td>
<td><img src="icons/Forward.png"
class="block-icon" onclick="connection.send('b=forward');"></td> <!-- Creating

an icon for Forward which when clicked sends a message to the robotic vehicle-->

<td>&nbsp;</td>
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</tr>
<tr>

<td><img src="icons/Left90.png"
class="block-icon" onclick="connection.send('b=left');"></td> <!-- Creating an
icon for Left which when clicked sends a message to the robotic vehicle-->

<td><img src="icons/Stop.png"
class="block-icon" onclick="connection.send('b=stop');"></td> <!-- Creating an
icon for Stop which when clicked sends a message to the robotic vehicle-->

<td><img src="icons/Right90.png"
class="block-icon" onclick="connection.send('b=right');"></td> <!-- Creating an
icon for Right which when clicked sends a message to the robotic vehicle-->

</tr>
<tr>
<td>&nbsp;</td>

<td><img src="icons/Backward.png"
class="block-icon" onclick="connection.send ('b=backward');"></td> <!-- Creating
an icon for Backward which when clicked sends a message to the robotic vehicle--
>

<td>&nbsp;</td>
</tr>

<tr><td>&nbsp;</td><td>&nbsp;</td><td>&nbsp; </td><td>&nbsp;</td><td>&nbsp
;</td></tr>

</table>
</div>
</div>
</div>
</body>
</html> <!-- The declaration that this HTML file ends here-->
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SmartBot

Bongeia & 03nyieg Xpriong

Eixéva 27- Bonbfeia (easy-gr.html)

3) ZXehida mpoypappatiopévov eréyyov (medium-gr.html)
H oehida 7mpoypoappaticpuévoy eAéyyov amevbivetal ©TOV  TPOYPOUUATIOUO TOV
poumotikov oynpatoc. O m@nyoiog KMOWKAG EMITIPEMEL GTOV YPNOTN VO GLVTAEEL
,amoOnKedoel Kol va aveBAcEl KOOKO GTO POUTOTIKO OYNUA XPTCLLOTOIDVTOS YPOUPIKA
otolelo péoa Ge ol ypauun kotdotaong . Emmpocbeta  mapéyel otov ypnom v
YPOPIKY avVaTOPAGTOCT) TOL TPOYPALATOG O TPAYLLATIKO YpOVO.

<!DOCTYPE html> <!-— The declaration that this is an HTML file-->

<html lang="el"> <!-- Website declares the broswer/search engine that the
page is declared in Greek-->

<head>

<title>SmartBot vl</title> <!-- Website title in the top right of the
screen (Tab)-->

<meta charset="utf-8"> <!-- Website characters are encoded in UTF-
8-—>
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<l--

<l--

<l--

<!--

<l--

<meta name="viewport" content="width=device-width, initial-scale=1.

Website is being responsive to the screen of the device-->

<link rel="stylesheet" type="text/css" href="lib/dragula.min.css">
Inserting css library to the website -->

<link rel="stylesheet" type="text/css" href="css/template.css?">
Inserting css library to the website -->

<script src="js/socket.js"></script>
Inserting javascript library to the website-->

Custom style for some elements of the page-->
<style>
.slider {
-webkit-appearance: none;
width: 495px;
height: 25px;
background: #d3d3d3;
outline: solid;
opacity: 0.7;
-webkit-transition: .2s;

transition: opacity .2s;

.slider:hover {

opacity: 1;

.slider::-webkit-slider-thumb {
-webkit-appearance: none;
appearance: nonej;
width: 25px;
height: 25px;
background: #4CAF50;

cursor: pointer;

o">
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.slider::-moz-range-thumb {
width: 25px;
height: 25px;
background: #4CAF50;

cursor: pointer;

</style>
</head>
<body>

<div class="page-medium">
<!-- Creating a bar at the top of the page-->

<div class="top">
<div class="left">
<div class="buttons">

<!-- Creating a button that redirects user back to the index page -->

<a class="tooltip" href="index.html"><img
class="icon anim" src="images/Home-icon.png"

alt="ApxLtxn 066vn">

<span class="tooltiptext
bottom right">MN&tnoe €3d ylo €ILOTEOQH OTNV Py LK 06d6vn</span>

</a>
</div>
</div>

<div class="center">
<!-- Creating an area at the center of the bar-->

<a class="clear-action tooltip"

href="javascript:void(0)"> <!-- Creating a button that deletes the program the

user has compiled -->

<img class="icon anim" src="images/Delete-
icon.png" alt="Aiaypaen IIpoypdupatog">

<span class="tooltiptext bottom right">II&tnose

€30 YL dLaypaely TOU IPOoypduuotoc</span>

</a>
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<a class="save-action tooltip"
href="javascript:void(0) "> <!-- Creating a button that enables the user to
save the program in his personal computer (JSON extension) -->

<img class="icon anim" src="images/Save-
icon.png" alt="Amobnxkeuvon Ipoypduupatog">

<span class="tooltiptext bottom right">[I&tnoe
€30 yLa va anodnkeUoelg 1o mPpdypouua OTn CUCKeUl cou</span>

</a>

<a type="file" class="load-action tooltip"
href="javascript:void(0) "> <!-- Creating a button that enables the user to
upload a program (JSON extension) from his personal computer to the page -->

<img class="icon anim" src="images/Load-
icon.png" alt="®bptwon Ipoypdupatoc">

<span class="tooltiptext bottom right">II&tnos
€30 YL v eoptdoe ¢ éva mpdypouua arnd Tn Ccuockeurn cou</span>

</a>
</div>

<div class="right" style="text-align:right;">
<!-- Creating a button which provides help information-->

<a 1d="myBtn" class="tooltip"><img class="help anim"
src="images/Help-icon.png" alt="Help icon">

<span class="tooltiptext bottom left">[I&tnoe
€d0 yLlLa pondeta</span>

</a>
</div>
</div>
<div id="myModal" class="modal">
<!-- Creating the popup help message that is displayed when the button is
pressed-->

<div class="modal-content">

<div class="modal-header">
<!-- Contains the headline of the popup message-->

<span class="close">&times;</span>
<h2>Bofbeila & Odnylec Xphong </h2>
</div>

<div class="modal-body">
<!-- Contains the information we want to share with the user-->
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<p>XpnoiLpomoleioal ta glLxovidla nmou PBplokovial
oto k&tw pépoc Tng oeridag, dote va ouvidéelc 1o dLkd cou mpdypoappa odHynong
TOU poumoT LkoU oxhuatog. <br>0L tipég nmou PRplokovial k&tw oamd Ta €LkovidLa
avaioyoUv ce miliseconds kol opilouv 1oV XpPOVO €KTEAEONC TOU €LKOVLId{OU OTO
onolo avhxrouv.<br> E@dooV OAOKANPGOOELC TO emLBuuntd mpdypopua TdTa IO €LKOVIdLO
EVapEn O0Te Vo KAELOOOEL N YPOUUN €KTEAEONC TOU HIpoypdupatod.<br>

Se mepintwon mou Beg va ARfelc 1O
npdypopua npdwpa 1 Bec va ouvidisilc véo Oa mpémel va XA LOOOELC TNV YPOUUUH
ERKTEAEONG TATOVTIAC TO KOKKLVO Kouumnf{.</p>

</div>

<div class="modal-footer">
<!-- Contains the footer of the popup message-->

<h6> T'.Kopounddc 2021</h6>
</div>
</div>
</div>
<script>

var modal = document.getElementById("myModal");
// Get the modal

var btn = document.getElementById("myBtn");
// Get the button that opens the modal

var span = document.getElementsByClassName ("close") [0];
// Get the <span> element that closes the modal

btn.onclick = function() {
// When the user clicks on the button, open the modal

modal.style.display = "block"; }

span.onclick = function() {
// When the user clicks on <span> (x), close the modal

modal.style.display = "none"; }

window.onclick = function (event) {
// When the user clicks anywhere outside of the modal, close it

if (event.target == modal) {

modal.style.display = "none";

</script>
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<div style="position: absolute;"> <!--
Creating an area at the top of the page that provides the user with three camera
feeds-->

<img style=" display: inline-block; width: 400px; height:
296px;border: 5px solid;"

src="http://2.84.204.83:2211/"> <!-=
Main camera the robotic vehicle is equipped (Gets camera feed from port-
forwarded address)-->

<img style=" display: inline-block; width: 400px; height:
296px;border: 5px solid;"

src="http://2.84.204.83:4089/"> <l—-
Camera in the vicinity of the robotic vehicle (Gets camera feed from port-
forwarded address)-->

<img style=" display: inline-block; width: 400px; height:
296px;border: 5px solid;"

src="http://2.84.204.83:4090/"> <l—-
Camera in the vicinity of the robotic vehicle (Gets camera feed from port-
forwarded address)-->

<div class="canvas-column" id="map" style="display: inline-
block; vertical-align:top; ">

<div class="canvas-placeholder"> <l--
Creating a canvas which tracks the movement the robotic vehicle is doing (real
time) -->

<canvas id="canv" style="border: lpx solid;"
class="canvas"></canvas>

</div>

<input type="range" min="1" max="100" value="1"
class="slider" id="myRange"> <!-- Creating a slider that enables the user to
magnify the canvas-->

<div>

<button style="margin-left: 35%;"
id="recn">APXIKOIOIHYH CANVAS</button> <!-- Creating a button which redirects
the canvas current position to the center -->

</div>
</div>
</div>
<script>

var slider = document.getElementById("myRange") ;
//Gets desired element based on id
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= slider.value;

var zoom =
magnification) of the canvas

//Variable which stores the zoom level
slider.oninput = function () {

// Changes zoom value whenever the bar slider is moved

zoom = slider.value;

function showhide () {
// Function which hides or shows the canvas

document.getElementById ("map") ;

var X =

// Gets desired element based on id

if (x.style.visibility === "hidden") {
x.style.visibility = "visible";

} else {
x.style.visibility = "hidden";

}

}
</script>
<!-- Creating an area at

<div class="main">
the middle of the page that provides the place to store the program (script

bar)-->
<div class="script-column">
<button
onclick="showhide () ">ENEPT'OIIOIHSH/AIENEPI'OIIOIHSH CANVAS</button> <!-- Creating
-=>

the button which hides/shows the canvas

<div class="script" id="zz">

<img class="block-icon stop-action"
src="icons/Stop.png" alt="Stop" /> <!-- Creating the button which unlocks the
script bar and ends the program regardless if it has completed or not -->

<img class="block-icon run-action"

src="icons/Start.png" alt="Start" /> <!-- Creating the button which locks the
script bar and starts the program -->

</div>
</div>

</div>
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<div class="bottom"> <!-- Creating an area at the
bottom of the page that provides the usable icons to make a program (drag and
drop to the script bar) -->

<div class="menu-column">
<div class="menu">
</div>
</div>
</div>
</div> <!-- End of page -->

<script src="lib/dragula.min.js"></script> <!-- Inserting
javascript library to the website-->

<script src="js/util.js"></script> <!-- TInserting
javascript library to the website-->

<script src="js/file.js"></script> <!-- Inserting
javascript library to the website-->

<script src="js/blocks-medium.js"></script> <!-- Inserting
javascript library to the website-->

<script src="js/menu-medium.js"></script> <!-- Inserting
javascript library to the website-->

<script src="js/drag.js"></script> <!-- Inserting
javascript library to the website-->

<script src="js/turtle-medium.js"></script> <!-- TInserting
javascript library to the website-->

</body>

</html> <!-- The declaration that this HTML file ends here-->

Eixéva 28 - Xelioa mpoypoypotiouévoo eAéyyov (medium-gr.html)



BorjBeia & OBnyizg Xphong

Eixévo 29 - BorjOeio. 2 (medium-gr.html)

Apygio CSS

I'pagwké otoyyeia (template.css)
O ovykekpluévog Tnyaiog Kmdkog amoteLel OAeC TIG pLOUICELS TOV KOTEYOVV TO YPOUPIKA
oToteln Omwg ypoua, péyebog, Tomodétnon KA.

.clearfix:after { content: "."; display: block; clear: both; visibility:
hidden; line-height: 0; height: 0;}

.clearfix { display: inline-block;}

html [xmlns] .clearfix { display: block;}

* html .clearfix { height: 1%;}

J* mmmmmmm e All Pages ~————==——————-————————— */

html, body{ width:100%; height: 100%; padding: 0; border: 0; margin: 0;}

body {background-color:#333; font-family: Verdana, Arial, Helvetica, sans-serif;

}

hl, h2, h3, h4, h5, h6, p {margin:0; padding: 5px; color:#fff; font-weight:
normal; text-align: center; margin: Oem; }

hl {font-size: 30px;} h2 {font-size: 26px;}

h3 {font-size: 22px;} ho {font-size: 12px;}

p {font-size: 18px;}

* { box-sizing: border-box;}

[F e All Pages IcoOns ——————————————————————— */
img.el, img.en {max-width: 40px; height: auto;}

img.el {margin-right:20px;}
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img.help, img.icon { max-height: 30px; width: auto; cursor:pointer; }
img.help { margin-right: 10px; }

img.icon { margin-right: 20px; }

[* ———mm All Pages Animations --—-——-—=—-——————————————— */

img.anim:hover { animation-name: scale-up-center; animation-duration: 1.3s;

animation-timing-function: ease;

animation-delay: Os; animation-iteration-count: 1; animation-direction:
normal; animation-fill-mode: none;}

[* mmmmmmm e Intro page ———-—--——-—------—-———————--— */
.page-index { width:100%; height:100%; display:table;}

.page-index .top { margin: 0; padding: 0; display: table-row; vertical-align:
top; height: 80px;}

.page-index .top .left {float:left; width:20%; padding: 25px 0 0 50px;}
.page-index .top .left .flags {padding-left:10px;}
.page-index .top .right {float:left; width:20%; padding: 25px 50px 0 0;}

.page-index .top .center {float:left; width:60%; text-align: center; padding:
25px 0 0 0;}

.page-index .main {display: table; width: 100%; height: 100%;}
.page-index .main-intro {display: table-cell; vertical-align: middle;}
.page-index .main .onethird {float:left; width:33.3333%; text-align: center;}

.page-index p.top-msg {margin: 0 auto 50px auto; text-align: center; font-size:
22px;}

.page-index img.easy, .page-index img.medium, .page-index img.hard {max-width:
250px; margin:0 auto; width: 100%; height: 100%;}

.page-index a.level {padding:15px; text-align:center; margin: 0 auto;}

.page-easy { width:100%; height:100%; display:table; background-color: #333;}

.page-easy .top { margin: 0; padding: 0; display: table-row; vertical-align:
top; height: 80px; background-color: #4f4f4f;}

.page-easy .top .left {float:left; width:20%; padding: 25px 0 0 50px;}
.page-easy .top .right {float:left; width:20%; padding: 25px 50px 0 0;}

.page-easy .top .center {float:left; width:60%; text-align: center; padding:
25px 0 0 0;}
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.page-easy .main {display: table; width: 100%; height: 100%; text-align: center;
}

.page-easy .main-intro {display: table-cell; vertical-align: middle;}

.page-easy .main .main-intro table {border: lpx solid #4f4f4f; background-
color:#4f4f4f; padding: 30px 25px 20px 25px;

border-radius: 10px; margin:20px auto 0 auto;}

.page-easy .main .main-intro td {padding: 5px;}

.page-easy .main .main-intro p#speed value {background-color:#fff; color:#333;
font-size: 20px; text-align: center; padding: 2px 5px; max-width: 100px; border-
radius: 5px; height: 2.5em; line-height: 2.4em; margin: 5px 0 0 0;}

/* —--—- Easy page Speed's Slider ---- */

.page-easy input[type=range] { -webkit-appearance: none; outline: none; width:
100%; }

.page-easy input[type=range]::-webkit-slider-thumb { -webkit-appearance: none;
border: Opx; height: 20px; width: 20px; margin-top: -8px;

border-radius: 10px; } /*
slider's knob*/

.page-easy input.enabled|[type=range]::-webkit-slider-thumb { background: red;
cursor: pointer; box-shadow: lpx lpx 2px #777, Opx Opx lpx #777; }

.page-easy input[type=range]::-webkit-slider-runnable-track { width: inherit;
height: 5px; background: #fde900; border-radius: 1lpx; }

.page-easy input.enabled|[type=range]::-webkit-slider-runnable-track { cursor:
pointer; }

/* —--—-- Easy page Blocks —---- */

.page-easy img.block-icon { max-width: 100px; width: auto; cursor:pointer;
border-radius: 10px; transition: 0.3s; display: inline-block;}

.page-easy img.block-icon:hover {opacity: 0.5;}

.page-medium {width:100%; height:100%; display:table; background-color: #333;}

.page-medium .top { margin: 0; padding: 0; display: table-row; vertical-align:
top; height: 10%; background-color: #4f4f4f;}

.page-medium .top .left {float:left; width:20%; padding: 25px 0 0 50px;}
.page-medium .top .right {float:left; width:20%; padding: 25px 50px 0 0;}

.page-medium .top .center {float:left; width:60%; text-align: center; padding:
25px 0 0 0;}
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.page-medium
right:100px;

.page-medium

.top p { text-align:
font-size:26px;

.top a { display:

center; display: inline-block; margin-

}

inline-block;

}

.page-medium .top .examples {display:inline-block; padding:0; vertical-align:
top; }
.page-medium .top select.choose-example { height: 37px; border-radius: 7px;
margin: 0; padding: 0 10px; }
.page-medium .main {position: absolute;

bottom: 80px;width: 100%; height:20%; display: table; vertical-align: middl
margin: 0; padding:10; }

.page-medium .main
middle;}

.page-medium .main

overflow-x: scroll

.page-medium .main

.page-medium .bottom { position:

bottom: Opx;

background-color:

.script-column {display: table-cell; vertical-align:

.script{ width: 100%; height: 120px; white-space: nowrap;
; /* border: lpx dotted red; */ }
.script.over{ background-color: CadetBlue; }

absolute;

margin-left:35%;display: table ; vertical-align: middle;
#4f4f4f; )
.page-medium .bottom .menu-column {width: 500px; height:100px; white-space:

}

nowrap;

.page-medium .bottom .menu{ border-radius:

}

70px; text-align:

.page-medium .bottom .menu.over{ background-color: BurlyWood; }

/* —-—-- Medium page Blocks - Script area Blocks ---- */

.page-medium .main .script .block { /* float:left; */ display: inline-block;
margin: 0 lpx 0 0; height: 80px; padding: 0;}

.page-medium .main .script .block img {width: 80px; height:80px; border-
radius:5px;}

.page-medium .main .script img.block-icon { /* float: left; */ margin: 0 1px O
0; max-width: 80px; width: auto; cursor: pointer;

border-radius: 10px; transition: 0.3s; display: inline-block ;}

.page-medium .main
margin: 0;
.page-medium .main

.page-medium .main

margin: 0;

padding:

padding:

.script img.block-icon.run-action { vertical-align: bottom;
0; float:left;}

.script img.block-icon.run-action:hover {opacity: 0.5;}
.script img.block-icon.stop-action { vertical-align:
0; float:left;}

center ;height:0%;

ey

’

bottom;
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.page-medium .main .script img.block-icon.stop-action:hover {opacity: 0.5;}
/* —-—- Medium page Blocks - Menu area Blocks ---- */

.page-medium .bottom .menu .block { /* float:left; */ display: inline-block;
margin: Opx 10px Opx 10px; height: 10px; padding: 0; }

.page-medium .bottom .menu .block img {width: 80px; height:80px; border-
radius:5px;}

.page-medium .block{ cursor: move; }

.page-medium .block.running{ outline: 5px solid red; }
/* Do I need this? */

.page-medium .block.next{ outline: 5px solid green; } /* Do
I need this? */

.page-medium .block.dragging{ opacity: 0.4; }

.page-medium .block input{ width: 5em; margin: -3px 0 0 0; display: block;
width: 80px; text-align: center; padding: 0;}

[* mmmm e Dethe Code Block. €SS —————=—===—————-———————m—

container */
.container{ margin: 0 -6px 0 20px; padding-bottom: 10px; border: lpx inset
#021429; border-radius: 7px; border-right: 0; background-color:
LightSteelBlue; Dborder-radius: 7px 0 0 7px;}
.over .container{ background-color: CadetBlue; }

[ m e Dethe Code Block. cSS ———=———=———————————-———— */
.canvas-column{display: inline-block; }
.canvas-placeholder{ width: 500px; height: 500px; resize: both;

overflow: auto; }
.canvas {background-color: white; }

J* mmmmmmm e Animations -—----—----------m——mmmm */

@keyframes scale-up-center {

0%{ -webkit-transform: scale(l); transform: scale(l); }
50%{ -webkit-transform: scale(l1.2); transform: scale(l.2); }
100%{ -webkit-transform: scale(l); transform: scale(l); }
}
[F e~ Tooltips container ——--——--——————--—-—-—-——————— */

.tooltip { position: relative; display: inline-block;}
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.tooltip .tooltiptext { visibility: hidden; width: 120px; background-color:
black; color: #fff; text-align: center; padding: 8px 12px; border-radius:
6px; font-size: 15px; position: absolute; z—-index: 1; }
.tooltiptext.bottom left {width: 120px; top: 30px; right: 30px; }
.tooltiptext.bottom right {width: 180px; top: 30px; left: 30px; }
.tooltiptext.forbutton {width: 180px; bottom: 100px; left: -45px; }
/* Show the tooltip text when you mouse over the tooltip container */
.tooltip:hover .tooltiptext { visibility: visible;}
[* mm e Help Modal —-———-=-—===———-———————- */
.modal {

display: none; position: fixed; /* Stay in place */

z-index: 1; padding-top: 60px; left: 0; top: 0; width: 100%; height: 100%;

overflow: auto; /* Enable scroll if needed */

background-color: rgb(0,0,0); /* Fallback color */

background-color: rgba(0,0,0,0.4); /* Black w/ opacity */}
.modal-content {

position: relative; Dbackground-color: #fefefe; margin: auto; padding: 0;

border: 1lpx solid #888; width: 80%; box-shadow: 0 4px 8px 0
rgba (0,0,0,0.2),0 6px 20px 0 rgba(0,0,0,0.19);

-webkit-animation-name: animatetop; -webkit-animation-duration: 0.4s;
animation-name: animatetop; animation-duration: 0.4s}

@-webkit-keyframes animatetop { from {top:-300px; opacity:0} to {top:0;
opacity:1} }

@keyframes animatetop { from {top:-300px; opacity:0} to {top:0; opacity:1} }
.close { color: white; float: right; font-size: 28px; font-weight: bold; }

.close:hover, .close:focus { color: #000; text-decoration: none; cursor:
pointer;}

.modal-header { padding: 1l6px 26px; background-color: #f£f5301; color: white; }
.modal-body {padding: lépx 26px;}
.modal-footer { padding: 1l6px 26px; background-color: #f£5301; color: white; }

.modal-body p {color:#3e3e3e; line-height: 1l.4em; font-size: 16px;}
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@media only screen and (max-width:400px) {
/* For mobile phones: */

.left, .center, .right{ width:100%; }

Apyeia Javascript

1) Anuovpyio sikovidiov (blocks-medium.js)
Inyaiog k®duag OV amoteleital amd TOAAEG GUVOPTNGELG TOL QLPOPOVY TNV dNoVPYia
Kol TV anddooT TANPOPOPIOV GE YPaPLKA ototyeio mov yepiletat o ypfoTNg.

(function (global) { // Create a global function

"use strict";

function createBlock (name, value, contents) ({ // Function which
creates the blocks in the bottom area of the medium-gr page

var classname ="block " + name; //Variable that stores the name

var item = elem/( // Variable that stores the element

<div> with all the custom settings below

"div" ,
{ class: classname, draggable: true, "data-name": name },
)
if (value !== undefined && value !== null) { //To proceed the value

given in the function has to be something

var imgfile = "icons/" + name + ".png"; //Variable that stores
the path which corresponds to an image file in icons folder

item.appendChild(elem('img', {'classname': name, src : imgfile }));
//Gives the item variable a class and image setting

item.appendChild (elem("input", { type: "number", value: value }));
//Gives the item variable an input (numeric) setting

if (Array.isArray(contents)) {
item.appendChild(
elem (

"div" ,
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{ class

: "container" 1},

contents.map (function (block) {

return createBlock.apply(null, block);

})

) ;

} else if (typeof contents === "string") {

item.appendChild (document.createTextNode (" " + contents));

return item;

function blockContents (block) {

var container

= block.querySelector (".container");

return container ? Array.from(container.children) : null;

function blockValue (block) {

var input = block.querySelector ("input");

return input ? Number (input.value) : null;

function blockUnits (block) {

if |

block.children.length > 1 &&

block.lastChild.nodeType === Node.TEXT NODE &&

block.lastChild.textContent

return block.lastChild.textContent.slice (1)

function blockScript (block) {

var script =

[block.dataset.name];
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function runBlocks (blocks) {

var value = blockValue (block);
if (value !== null) {

script.push (blockValue (block)) ;

var contents = blockContents (block);
var units = blockUnits (block) ;
if (contents) {

script.push(contents.map (blockScript));

if (units) {

script.push (units);

return script.filter (function (notNull) {
return notNull !== null;

) ;

on the blocks

global.Block = {
(call these functions in different javascript files)

}i

blocks.forEach (function (block) {
trigger ("run", block);

1)

create: createBlock,
value: blockValue,
contents: blockContents,
script: blockScript,

run: runBlocks,

// Function that gives the "run" status

//Give the functions a global name to call
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window.addEventListener ("unload", file.savelLocal, false); //Event linked
function

window.addEventListener ("load", file.restoreLocal, false); //Event linked
function

}) (window) ;

2) Asgrrovpyia ypappng npoypappaticpod (menu-medium.js)
IInyaiog x®dwag mov omoteheiton OmMO TOAAEC GLVOPTAGEL; TOL  OPOPOLV TNV
AELTOVPYIKOTNTO TNG YPOUUUNAG KATAGTOGTNG, OOV 0 ¥PNOTNG UTOPEL Vo GLUVTALEL KMOIKA GE
LOPOT EIKOVIOI®MV KOl VO TPOYPUUUATIGEL TO POUTOTIKO OYNLLOL.

(function (global) { // Create a global function

"use strict";

var menu = document.querySelector (".menu");

var script = document.querySelector (".script");
var scriptRegistry = {};

var scriptDirty = false;

function runSoon () {

scriptDirty = true;

function menultem(name, fn, value, units) {
var item = Block.create(name, value, units);
scriptRegistryl[name] = fn;
menu.appendChild (item) ;

return item;

function run() {
if (scriptDirty) {
scriptDirty = false;
trigger ("beforeRun", script);
var blocks = Array.from(document.querySelectorAll (".script > .block"));

Block.run (blocks) ;
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trigger ("afterRun", script);
} else {

trigger ("everyFrame", script);

requestAnimationFrame (run) ;

requestAnimationFrame (run) ;

function runEach (evt) {
var elem = evt.target;
if (!elem.matches(".script .block")) return;
if (elem.dataset.name === "Define block") return;
elem.classList.add ("running") ;
scriptRegistry[elem.dataset.name] (elem) ;

elem.classList.remove ("running") ;

function repeat (block) {
var count = Block.value(block);
var children = Block.contents (block);
for (var i = 0; 1 < count; i++) {

Block.run (children) ;

global.Menu = { //Give the functions a global name to
call (call these functions in different javascript files)

runSoon: runSoon,
item: menultem,
}r

document.addEventListener ("scriptChanged",
function () {if (window.WorKing==false) { //Event driven function which
draws on the canvas the robotic vehicles destination based if the program is
running or not

runSoon () ;
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b}, false);
document.getElementById ('myRange')

.addEventListener ("input", function() {if (window.WorKing==false) {
//Event driven function which draws on the canvas the robotic vehicles
destination based if the canvas magnification has changed

runSoon () ;
} }, false);
document

//Event driven function which unlocks the script bar, the start program button
and the upload / delete program buttons

.querySelector ('.stop-action')
.addEventListener ('click', function () {
runSoon () ;
for (var i = 0; i < window.RUNBLK.length; i++) {

window.RUNBLK[i].style.pointerEvents="auto";

var x=document.getElementsByClassName ("run-action");
x[0].style.pointerEvents="auto";
x=document.getElementsByClassName ("clear-action");
x[0].style.pointerEvents="auto";
x=document.getElementsByClassName ("load-action") ;
x[0].style.pointerEvents="auto";
}, false);

script.addEventListener ("run", runEach, false);
//Event driven function when the "run" status is triggered

script.addEventListener ("change", function () {if (window.WorKing==false) {
//Event driven function which draws on the canvas the robotic vehicles
destination based if the program has changed

runSoon () ;

} }, false);

script.addEventListener ("keyup", function () {if (window.WorKing==false) {
//Event driven function which draws on the canvas the robotic vehicles
destination based if the "keyup" status has triggered
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}

runSoon () ;

}y

false) ;

}) (window) ;

3) ZXyedioon ewkovidiov kar canvas (turtle-medium.js)

IInyaiog k®dwag mov anoteheiton 0md TOAAES GUVAPTNGELS TOV APOPOLV TNV GYediaom
YPAPIK®V OTOEI®V, GUUTEPIAAUPEVOVTOG KO TIG AEITOVPYIES TOV OTALTOVVTOL Y10 THV
YPOPIKT AVOTAPAGTACT) TOV POUTOTIKOL OY1LOTOS GE TPOLYLATIKO XPOVO.

(function (global) { // Create a global function

'use strict';

window.CanvInd = { x: 0, y: 0 }; // Create a global variable that

stores the canvas pane position

window.RUNBLK; // Create a global variable that

stores all the blocks in the script bar (Array type)

var PIXEL RATIO = window.devicePixelRatio || 1; //Variable that

stores pixel ratio

var canvasPlaceholder = document.querySelector ('.canvas-placeholder');

//Variable that gets all the elements

var canvas = document.querySelector('.canvas');
var script = document.querySelector ('.script');
var ctx = canvas.getContext ('2d'); //Variable that stores the

canvas drawing context

var cos = Math.cos, sin = Math.sin, sqgrt = Math.sqgrt, PI = Math.PI;

//Variables that have mathematical uses

var DEGREE = PI / 180;
var WIDTH, HEIGHT, position, direction, visible, pen, color;
function onResize (evt) { //Function for the canvas dimensions

WIDTH = canvasPlaceholder.getBoundingClientRect () .width *

PIXEL RATIO;

HEIGHT = canvasPlaceholder.getBoundingClientRect () .height *

PIXEL RATIO;

llpx

canvas.setAttribute ('width', WIDTH) ;
canvas.setAttribute ('height', HEIGHT);

canvas.style.top = canvasPlaceholder.getBoundingClientRect () .top +
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canvas.style.left = canvasPlaceholder.getBoundingClientRect () .left

+ "px";
canvas.style.width = (WIDTH / PIXEL RATIO) + "px"
canvas.style.height = (HEIGHT / PIXEL RATIO) + "px"
if (evt) {
if (window.WorKing == true) {

CurrentPos () ;

else {

Menu.runSoon () ;

function reset () { //Function which resets the canvas pen
recenter () ;
direction = deg2rad(90); // facing "up"
visible = true;

o) = ue; // when pen is true we draw, otherwise we

move without drawing

color = 'black';

function deg2rad(degrees) { return DEGREE * degrees; }

function drawTurtle () { //Function which draws the robotic vehicle
on the canvas

var userPen = pen; // save pen state

if (visible) {
penUp () ; moveForward(5, zoom, 'red'); penDown();
_turn(-90); moveForward(20, zoom, 'red');
_turn(-90); moveForward (20, zoom, 'red');

_turn(90); moveForward(3, zoom, 'red');
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_turn(90); moveForward(1l0, zoom, 'red'

_turn(-90); moveForward(5, zoom, 'red'

)

);

_turn(-90); moveForward(20, zoom, 'red');

_turn(-90); moveForward(5, zoom, 'red'

);

_turn(-90); moveForward(10, zoom, 'red');

penUp (); turn(90); moveForward(3, zoom,

penDown () ; turn(90); moveForward(45,

_turn(-90); moveForward (40, zoom, 'red');

_turn(-90); moveForward(45, zoom, 'red');

_turn(90); moveForward(3, zoom, 'red')
_turn(90); moveForward(1l0, zoom, 'red'

_turn(-90); moveForward(5, zoom, 'red'

_turn(-90); moveForward (20, zoom, 'red');

_turn(-90); moveForward(5, zoom, 'red'

_turn(-90); moveForward(10, zoom, 'red');

penUp(); _turn(90); moveForward(3, zoom,

penDown () ; _turn(90); moveForward (20,

_turn(-90); moveForward (20, zoom, 'red');

penUp(); _turn(-90); moveForward(5, zoom,

penDown () ; turn(-45); moveForward(10,
penUp(); _turn(-180); moveForward(1l0,
penDown () ; turn(-90); moveForward(10,
penUp(); _turn(-180); moveForward(1l0,
penDown () ; turn(135); moveForward(20,
if (userPen) {

penDown () ; // restore pen state

'red');
zoom, 'red');
7
)

)
)
'red');
zoom, 'red');
'red');
zoom, 'red');
zoom, 'red');
zoom, 'red');
zoom, 'red');
zoom, 'red');
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function drawCircle (radius) { //Function which draws circles

var userPen = pen; // save pen statec

if (visible) {

penUp () ; _moveForward(—radius, zoom, 'blue'); penDown () ;

_turn(-90);

var steps
360) ;

var theta = 360 / steps;
var side = radius * 2 * Math.sin(Math.PI / steps);
_moveForward(side / 2, zoom, 'blue');

for (var 1 = 1; i < steps; i++) {

_turn(theta); moveForward(side, zoom, 'blue');

_turn(theta); moveForward(side / 2, zoom, 'blue');

_turn(90);

penUp () ; moveForward(radius, zoom, 'blue'); penDown();

if (userPen) {

penDown (); // restore pen state

function drawSquare () { //Function which draws squares

var userPen = pen; // save pen statec

if (visible) {
penUp(); moveForward (20, zoom, 'gold' ); penDown();
_turn(90); moveForward(45, zoom,'gold' ); _turn(90);
_moveForward (90, zoom, 'gold' ); turn(90);
_moveForward (90, zoom, 'gold' ); _turn(90);

_moveForward (90, zoom, 'gold' ); turn(90);

_moveForward (45, zoom, 'gold' ); penUp(); _turn(90);

Math.min (Math.max (6, Math.floor (radius / 2)),
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_moveForward (20, zoom, 'gold'); turn(180); penDown();
if (userPen) {

penDown (); // restore pen state

function StartPoint () { //Function which draws the starting area in
circle
reset () ;
drawCircle (100) ;
}
function EndPoint () { //Function which draws the ending area in
circle
drawCircle (100) ;
}
global.Turtle = { //Making the functions global
CurrentPos: CurrentPos,
}i
function CurrentPos () { //Function which draws the current position

of the robotic vehicle
clear () ;
Block.run (window.RUNBLK) ;
EndPoint () ;
StartPoint () ;
for (var i = 0; i < (window.POSindex + 1); i++) {
if (window.POS1[i] == "Forw") {

_moveForward (window.POS2[i], zoom, 'black');

else if (window.POS1[i] == "Back") {

_moveForward (-window.POS2[i], zoom, 'black');
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else if (window.POS1[i] == "Left") { // 128.6 are the
degrees of a one second turn in either direction

_turn((window.POS2[i] / 1000) * 128.6);

else if (window.POS1[i] == "Righ") {

_turn((-window.POS2[i] / 1000) * 128.6);

drawTurtle () ;

function moveForward(distance, zoom, color) ({ //Function which moves
the canvas pen to draw lines

var start = position;
position = {

x: cos(direction) * (distance / zoom) * PIXEL RATIO +
start.x,

y: -sin(direction) * (distance / zoom) * PIXEL RATIO +
start.y

}i
if (distance != 0) {
if (pen) {
if (!color) {

ctx.strokeStyle = 'green';

else {

ctx.strokeStyle = color;

ctx.beginPath () ;

ctx.moveTo (start.x, start.y);
ctx.lineTo (position.x, position.y);
ctx.lineWidth = 2;

ctx.stroke();

50



return position;

function penUp() { pen = false; } //Various functions
function penDown () { pen = true; }

function hideTurtle() { visible = false; }

function showTurtle() { visible = true; }

function forward(block) {
var x = moveForward(Block.value(block), zoom,) ;

return x;

function back(block) { moveForward(-Block.value(block), zoom,); }
function circle(block) { drawCircle(Block.value (block)); }

function turn(degrees) { direction += deg2rad(degrees); }

function left(block) { turn((Block.value(block) / 1000) * 128.6); }
function right(block) { turn((-Block.value (block) / 1000) * 128.6);
function recenter () {

position = { x: WIDTH / 2, y: HEIGHT / 2 };

function stop() { drawSquare(); }
function clear () { //Function which clears the canvas

ctx.save () ;

ctx.fillStyle = 'gray';
if ((window.CanvInd.x >= 0) && (window.CanvInd.y >= 0)) {
ctx.fillRect (-window.CanvInd.x, - window.CanvInd.y, 500 +

window.CanvInd.x, 500 + window.CanvInd.y):;
} else if ((window.CanvInd.x < 0) && (window.CanvInd.y >= 0))

ctx.fillRect (-window.CanvInd.x, - window.CanvInd.y, 500
window.CanvInd.x, 500 + window.CanvInd.y);

} else if ((window.CanvInd.x >= 0) && (window.CanvInd.y < 0))

}

{
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window.CanvInd.x,

window.CanvInd.x,

ctx.fillRect (-window.CanvInd.x,
500 - window.CanvInd.y);

} else if ((window.CanvInd.x < 0) &&

ctx.fillRect (-window.CanvInd.x,
500 - window.CanvInd.y):;

ctx.restore () ;
reset () ;

ctx.moveTo (position.x, position.y);

-window.CanvInd.y, 500 +

(window.CanvInd.y < 0)) {

500

-window.CanvInd.y,

onResize () ;

inital value of 1000 ms

inital value of 1000 ms

Menu.item('Left’',

inital value of 700 ms

Menu.item('Right'
inital value of 700 ms

Menu.item('Forward', forward, 1000); //Creates the Forward block with
Menu.item('Backward', back, 1000); //Creates the Backward block with
left, 700); //Creates the Left block with
, right, 700); //Creates the Right block with
stop,1000) ; //Creates the Stop block with

Menu.item('Stop',
inital value of 1000 ms

function getCursorPosition (canv,

event)

// Function which tracks

{

the cursor positon on the canvas so it can move the viewing angle

const rect

canv.getBoundingClientRect () ;

const x3 = event.clientX - rect.left;
const y3 = event.clientY - rect.top;
console.log("x: " + x3 + " y: " + y3);
position = { x: x3, y: y3 };
if (x3 < 250) {
if (y3 < 250) {
ctx.translate (75, 75);

window.CanvInd.x

window.CanvInd.y

console.log(window.

window.CanvInd.x + 75;
window.CanvInd.y + 75;

CanvInd.x) ;
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console.log(window.

else 1f (y3 < 500) {

ctx.translate (75,

window.CanvInd.x
window.CanvInd.y
console.log(window.

console.log(window.

else 1f (x3 < 500) {

if (y3 < 250) {
ctx.translate (=75,
window.CanvInd.x
window.CanvInd.y
console.log (window.
console.log(window.

else if

(y3 < 500) {

ctx.translate (=75,

window.CanvInd.x

window.CanvInd.y
console.log(window.

console.log(window.

clear () ;

if {

(window.WorKing == true)

CurrentPos () ;

CanvInd.y);

-75);

window.CanvInd.x + 75;
window.CanvInd.y - 75;
CanvInd.x) ;

CanvInd.y);

75) ;
window.CanvInd.x - 75;
window.CanvInd.y + 75;

CanvInd.x) ;

CanvInd.y);

-75);
window.CanvInd.x - 75;
window.CanvInd.y - 75;

CanvInd.x);

CanvInd.y);
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else {

Menu.runSoon () ;

const canV = document.querySelector ('canvas')

canV.addEventListener ('mousedown', function (e)
for the cursor position

getCursorPosition (canV, e)

})

{ //Event driven function

script.addEventListener ('beforeRun', clear, false); // always clear

canvas first

script.addEventListener ('afterRun', drawTurtle,

visible
document
.querySelector ('.run-action')
.addEventListener ('click', function () {

the script bar, the upload and clear button

window.RUNBLK =
Array.from(document.querySelectorAll (".block"));

CurrentPos () ;

false); // show turtle if

//Function which locks

for (var 1 = 0; i < window.RUNBLK.length; i++) {

window.RUNBLK[i].style.pointerEvents = "none";

var x = document.getElementsByClassName ("run-action");

x[0] .style.pointerEvents = "none";

x = document.getElementsByClassName ("clear-action");

x[0].style.pointerEvents = "none";

x = document.getElementsByClassName ("load-action");

x[0].style.pointerEvents = "none";

}, false);

document
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.getElementById('myRange"')

.addEventListener ("input", function () { //Function which draws
the current position of the robotic vehicle on canvas when the magnification
changes

if (window.WorKing == true) {
CurrentPos () ;
}
}, false);
document

.getElementById('recn')

.addEventListener ("click", function () { //Function which
recenters the viewing angle of the canvas

window.CanvInd = { x: 0, y: 0 };
onResize ("x");
}, false);

window.addEventListener ('resize', onResize, false); //Event driven
function when the window is resized

}) (window) ;

4) Xovoeon ko emkowvovia (socket.js)
I[Inyaiog xk®ddwag mov aeopd Tnv Onuovpyin GUVOESNC UETOED 10TOGEAIDOG KoL
poumotikov oynuotog. EmmAéov kotéyel Aeitovpyieg amobnkevong twv €10epyoUEVOV
dedopévav.

window.POS1 = {}; //Global variable that stores the DRAW commands
( Forward,Backward,Left,Right, Stop)

window.P0OS2 = {}; //Global variable that stores the DRAW command
values (numeric up to 9 digits)

window.POSindex = 0; //Global variable that stores the index of the
above arrays

var connection = new WebSocket ('ws://2.84.204.83:2210/ws', [1); //Creating a
connection to the robotic vehicle using websocket protocol

connection.onopen = function () { //Message to appear when connection
is established

console.log('Connect ' + new Date());

}i
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connection.onerror = function (error) { //Message to appear when error
found
console.log('WebSocket Error ', error);
}i
connection.onclose = function () { //Message to appear when

connection is closed
console.log(event.code) ;
console.log('WebSocket connection closed');
}i

connection.onmessage = function (e) { //Function which fills the
global variables with the information the robotic vehicle sends

console.log('Server: ', e.data);
if (window.WorKing == true) {
if (e.data.includes ("DRAW") == true) {

var command = e.data.slice (4, e.data.length);
if (command.includes (window.POS1[window.POSindex])) {

window.POS2 [window.POSindex] =
(parseInt (window.POS2 [window.POSindex]) + parselInt (command.slice (4,
command.length))) .toString () ;

else {
if (window.POS1[window.POSindex] == null) {

window.POS1 [window.POSindex] =

command.slice (0, 4);

window.POS2 [window.POSindex]
command.slice (4, command.length);

else {

window.POSindex = window.POSindex + 1;

window.POS1 [window.POSindex]
command.slice (0, 4);

window.POS2 [window.POSindex] =
command.slice (4, command.length);

is
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Turtle.CurrentPos () ;

5) Awpyacieg amodikevong kot avefacportog apyeiov (file.js)
IInyaiog k®dwag Tov amoteleital amd TOAAEG GUVAPTIGELS TOV ALPOPOVV TV dNpovpyio
evog apyelov yia v amofnKevon tov amd Tov ¥pNnoTn Yo Tav LEAAOVTIKY (pNon.
SoumeptlopPaverl Kot Ty SuvaTdTNTA AVERBAGLATOS TOV GLYKEKPILEVOL TUTOL apyEiov amd
TOV VITOAOYIGTY] TOL YPNOTI TPOG TNV IGTOGEMDAL.

(function (global) {
"use strict";
var scriptElem = document.querySelector (".script");

var title =

ll_" +
document.querySelector ("title").textContent.toLowerCase () .replace(" ", " ");
window.WorKing=false; //Global variable which indicates if the program

is running

function saveLocal () { //Function which saves the program in local memory
( refreshing/reopening browser keeps the program)

console.log("save");

var script = scriptToJdson();

if (script) {
localStorage[title] = script;

} else {

delete localStorage([title];

function scriptToJdson() { //Function which translates the script bar program
to JSON string

var blocks = Array.from(document.querySelectorAll (".script > .block"));

return blocks.length ? JSON.stringify(blocks.map(Block.script)) : null;
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function jsonToScript (json) { //Function which translates the JSON

string to script bar program
clearScript () ;
JSON.parse (json) . forEach (function (block) {
scriptElem.appendChild (Block.create.apply(null, block));
1)

Menu.runSoon () ;

function restoreLocal () { //Function which restores the program in

local memory

jsonToScript (localStorage[title] || "[1");

function clearScript() { //Function deletes the current program in the

script bar

Array.from(document.querySelectorAll (".script > .block")).forEach (function (

block

block.parentElement.removeChild (block) ;

1)

Menu.runSoon () ;

function saveFile (evt) ({ //Function which lets the user download the

current program to their computer
var title = prompt ("Save file as: ");
if (!title) {

return;

var file = new Blob ([scriptTodson()], { type: "application/json" });
var reader = new FileReader();
var a = document.createElement ("a");

reader.onloadend= function () {
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var a = elem("a", { href: reader.result, download: title + ".json" });
a.click();

}i

reader.readAsDataURL (file) ;

console.log(reader.result);

console.log(reader.error);

function readFile(file) { //Function which reads an uploaded file
var fileName = file.name;
if (fileName.indexOf (".json", fileName.length - 5) === -1) {

return alert ("Not a JSON file");

var reader = new FileReader();

reader.readAsText (file);

reader.onload = function (evt) {
jsonToScript (evt.target.result);

}i

function loadFile () { //Function which lets the user upload a JSON file
as a program

var input = elem("input", { type: "file", accept: "application/json" });
if (!input) {

return;

input.addEventListener ("change", function (evt) {
readFile (input.files[0]);
1)

input.click();
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function loadExample (evt) { //Function which loads examples ( Disabled)
var exampleName = evt.target.value;
if (exampleName === "") {

return;

clearScript () ;

file.examples|[exampleName] .forEach (function (block) {
scriptElem.appendChild (Block.create.apply(null, block));

1)

Menu.runSoon () ;

function runRobot () { // Function which sends the program data as
one string to the robotic vehicle

var nam = zz.querySelectorAll ('input[type="number"]"');
var ono = zz.querySelectorAll('.block'");
var times = [], onomata = [];
nam. forEach ( (item) => {
times.push(item.value);
1)
ono.forEach ((item) => {
onomata.push (item.dataset.name) ;

1)

var mun = "program=";
for (var 1 = 0; i < onomata.length; i++) {
mun = mun + String(onomatal[i]) + String(times[i].length) +

String(times([i]);
mun = mun + "e";
var datatosend = mun;

console.log ("**** datatosend = " + datatosend);
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connection.send (datatosend) ;

window.WorKing=true;

function stopRobot () { // Function which sends message to the robotic
vehicle (either the program has ended or emergency stop )

console.log ("**** datatosend = program=StoplOe");
connection.send ("program=StoplOe");
window.POS1={};

window.POS2={};

window.POSindex=0;

window.WorKing=false;

global.file = { //Making global functions
savelLocal: savelLocal,
restoreLocal: restorelLocal,
runRobot: runRobot,
stopRobot:stopRobot,
}i
document //Event driven function for Clear button
.querySelector (".clear-action")
.addEventListener ("click", clearScript, false);
document //Event driven function for Save button
.querySelector (".save-action")
.addEventListener ("click", saveFile, false);
document //Event driven function for Load button

.querySelector (".load-action")

.addEventListener ("click", loadFile, false);
document
.querySelector ('.run-action') //Event driven function for Start button

.addEventListener ('click', runRobot, false);
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document
.querySelector ('.stop-action') //Event driven function for Stop button
.addEventListener ('click', stopRobot, false);

}) (window) ;
6) Asgirovpyiké apyeio (util.js)
IInyaiog kddkag mOL amotereital amd SIAPOPES YEVIKEG AELTOVPYIEG.
(function(global) {
'use strict';

global.elem = function elem(name, attrs, children) {

attrs = attrs || {};
children = children || [];
var e = document.createElement (name) ;

Object.keys (attrs) .forEach (function (key) {
e.setAttribute (key, attrslkey]);

1)

children. forEach (function (child) {
if (typeof child === 'string') {

child = document.createTextNode (child) ;

e.appendChild(child) ;
1)
return e;
}i
global.trigger = function trigger (name, target) {

target.dispatchEvent (new CustomEvent (name, {bubbles: true, cancelable:
falsel}));

}r
}) (window) ;

7) PvOpiceg Drag and Drop (drag.js)
Inyaiog kddKag Tov amoteieitol and T1¢ puhuicelg g Piprodnkmg dragula mov £yovpe
SlohéEet.
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let drake = dragula ({

isContainer: function (el) {
return el.matches (".menu, .script, .script .container");

}o

moves: function (el, source, handle, sibling) {
console.log("moves: %$s", el.matches(".block"));
return el.matches (".block");

}o

accepts: function (el, target, source, sibling) {

return !target.matches (".menu"); // elements can be dropped in any container
by default

s
invalid: function (el, handle) {
return false; // don't prevent any drags from initiating by default
br
copy: function (el, source) {
if (source.matches (".menu")) {

return true;

return false;
}y
copySortSource: false, // elements in copy-source containers can be reordered

revertOnSpill: false, // spilling will put the element back where it was
dragged from, if this is true

removeOnSpill: true, // spilling will " .remove  the element, if this is true
)i
drake.on ("drop", () => trigger ("scriptChanged", document.body)):
drake.on ("remove", () => trigger ("scriptChanged", document.body)):;
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Opyavoon apysiov

Mo v oot Aeitovpyion g 1oTtoceAidag, Oa mpémet va, yivel n opydvoon Tov apyeiov Katd
opades . Omote mpémet va, onpovpyndet Evag pdrerog o omoiog Tepléyet:

1) 'Eva @dxelo pe ovopacio “CSS “mov mepiéyet to template.css.

2) 'Eva @dkelo pe ovopacio “icons “mov mepiéyel ta e1kovidla ETAOYNG HAG.

3) 'Eva @dkelo pe ovopacio “ images” mov mepEyel Tig MTOYPUPIES.

4) "Eva @dakelo pe ovopacia “js” mov mepiéyet o blocks-medium.js, menu-medium.js, turtle-
medium.js, file.js, drag.js, util.js ko socket.js.

5) "Eva @dkelo pe ovopacia “lib” mov mepiéyer v Bipriodnkm drag.min.css ko drag.min.js.

6) Téhog ta tpia apyeior index.html, easy-gr.html ko medium-gr.html.

[opadéteton poToypapio og onpeio avapopdic

Eixova 30 - Opyavewon apyeiwv iotocelioog

Awaypappa Porg Popmotikov Oynuartog

To d1dypappo Tov aKoAovOEl, avaAlDEL GLVOTTIKG TNV SOUN TOV TPOYPALUATOS TTOV YPT|CLLOTOIEL
TO POUTOTIKO OYNUO MGTE OTAV TOL d00&l 1 EVIOAN, VO eKTEAEL TIG KOTAMNAEG KIVIGELS KOL VL
EVNUEPDOVEL TNV 10TOGEAON OVE TAKTA YpOVIKE StaoTnpaTo Yo TV Béom mov Ppioketal.
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command) ?
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equal or less of one
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No
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remove first4
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next
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which is the full
duration of the
movement
command
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command

Ewxova 31 - Aidypopyio porng poumotikod oyiuatog

Koowaog [Mpoypappatroc ESP32-CAM

O kddwkag mov Ba mepactel otovg pukpoeneepyaotég ESP32-CAM kot amoteAel tnv Aoyikn g
Agrtovpyiog Tovg, eivor SL0POPETIKOG Kot YPILeTal oTo KOUUATIO TOV EAEYYOL TOV POUTOTIKOD
OYNIATOG KOl GTOV EAEYYO TOV TEPLPEPIKMOV KAUEPDOV. ApYIKA Yoo TV cOVTAEN TOV AIOLTOVVTOL
yvaooelg C++ [26] ko xpron tov mpoypappatiotikod tepipdiiovtog Arduino IDE [27].

IMa v viomoinon g epyaciag Exovv ypnoipomonel wg «kopudo» ot PifAlodnkeg mov, eréyyovv
TIg Kapepeg pe ovopocio esp_camera.h [28], dnuovpyodv acOyypovo  diktvo OT®G TO
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ESPAsyncWebserver.h [29] kot t0 cupminpopatikd yio v poppoyr tov dtktvov AsyncTCP.h
[30], to omoia dev amoTEAOVY TPOIOV TVELUOTIKNG IGI0KTNGIOG TOV GLYYPOPEN TNG EPYOCTOS.

"EAeYY0¢ pPOUTOTIKOV OY11LOTOS

O mopokdte® myoiog K®OWKAG ovamtdyOnke yuoo TV YO TOL GTO POUTOTIKO OYNUO KOl
amotedeitol Oamod TIC Aertovpyieg Kivnong kol apeidpoung emikowoviag. Awpaloviag To
gloepyopevo unvopa, to tpdypappo emreyet mowa Oa elvan ) emBounty| kivnon Pacetl avalnmong
OUYKEKPIUEVDV oToyeimv. Meténeita ekteleiton 1 avtioToyyn EVEPYEW KOl TOVTOXPOVO
OmMOCTEAMAETOL OV TOYTA YPOVIKG OoTAHOTA TV 99 MS po avaeopd g Kivinong otnv
16TOCEAIDA.

/****x ESP32 Project
Program and control a robotic vehicle via any device with browser

Purpose:

Create a robotic vehicle which can be controlled and programmed wirelessly
via the internet.

The mC (ESP32-CAM) initially forms a connection with the website by using
websocket protocols,

then waits for the message that contains certain characters. The message can
either start with "b" or "program"

and depending on the message it acts differently.

Examples:

String "b=Forward"

String "program=Forward3700Backward42000Stop43000Right3700e"

The number that comes after the movement command indicates how many
characters need to be collected to get the

full value of the duration. The program message always ends with the
character "e"

Hardware:

The mC (ESP32-CAM) has 4 pins connected to a L293D motor driver
pins(12,13,14,15)

which are necessary for the mC to control the movement of the vehicle.

Software:

Arduino standard library calls like millis(), digitalWrite(),etc.

WiFi library calls for internet purposes.

ESP camera.h library calls for camera feedback.

ESPAsyncWebServer.h and AsyncTCP.h calls to create an asynchronous websocket
connection.

Reference

Giwrgos Koromilas, June. 2021.
*****/

#include "esp camera.h" //Include camera library

#include <WiFi.h> //Include the Wi-Fi library

#include "esp timer.h"

#include "ESPAsyncWebServer.h" //Include Async Webserver library
#include <AsyncTCP.h> //Include AsyncTCP library (MUST HAVE for
ESPAsyncWebserver)
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const char* ssid = "net43";
credentials

const char* password = "gl23123123";
credentials

#define PWDN_GPIO_NUM 32
ESP32-CAM

#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

/****x function Forward()

Purpose:
Gives the pins that connect to L293D the corresponding states for the robotic

vehicle to move forward.

Arguments:

None.

Results:

None.

Hardware:
The mC (ESP32-CAM) has 4 pins connected to a L293D motor driver

pins (12,

which are necessary for the mC to control the movement of the vehicle.

13,14,15)

Software:
Arduino standard library calls like millis(),

Reference
Giwrgos Koromilas, June.

*****/

void Forward()
Serial.write ("FORWARD") ;
digitalWrite (14, LOW);
digitalWrite (15, LOW);
digitalWrite (13, LOW);
digitalWrite (12, LOW);
delay (100);
digitalWrite (15, HIGH);
digitalWrite (14, LOW);
digitalWrite (12, HIGH);
digitalWrite (13, LOW);

}

/***%*x function Backward ()

Purpose:

//Replace with your network

//Defining internal pins of the

2021.

//Replace with your network

digitalWrite(),etc.
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Gives the pins that connect to L293D the corresponding states for the robotic

vehicle to move

backward.

Arguments:
None.

Results:
None.

Hardware:
The mC (ESP32-CAM) has 4 pins connected to a L293D motor driver

pins(12,13,14,15)

which are neccesary for the mC to control the movement of the vehicle.

Software:
Arduino standard library calls like millis(), digitalWrite(),etc.

Reference
Giwrgos Koromilas, June. 2021.

***‘k*/

void Backward () {
Serial.write ("BACKWARD") ;
digitalWrite (14, LOW);
digitalWrite (15, LOW);
digitalWrite (13, LOW);
digitalWrite (12, LOW);
delay (100);
digitalWrite (15, LOW);
digitalWrite (14, HIGH);
digitalWrite (12, LOW);
digitalWrite (13, HIGH);

}

/****x function Left ()

Purpose:
Gives the pins that connect to L293D the corresponding states for the robotic

vehicle to move

left.

Arguments:
None.

Results:
None.

Hardware:
The mC (ESP32-CAM) has 4 pins connected to a L293D motor driver

pins(12,13,14,15)

which are neccesary for the mC to control the movement of the vehicle.

Software:
Arduino standard library calls like millis(), digitalWrite(),etc.

Reference
Giwrgos Koromilas, June. 2021.

*****/

void Left () {

Serial.write

( ) ;
digitalWrite (14, LOW);
digitalWrite (15, LOW);
digitalWrite (13, LOW);
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digitalWrite (12, LOW);

delay (100);

digitalWrite (15, HIGH);

digitalWrite (14, LOW);
}

/****x function Right ()

Purpose:

Gives the pins that connect to L293D the corresponding states for the robotic
vehicle to move

right.

Arguments:
None.

Results:
None.

Hardware:

The mC (ESP32-CAM) has 4 pins connected to a L293D motor driver
pins(12,13,14,15)

which are necessary for the mC to control the movement of the vehicle.

Software:
Arduino standard library calls like millis(), digitalWrite(),etc.

Reference
Giwrgos Koromilas, June. 2021.
*****/

void Right () {

Serial.write ("RIGHT") ;
digitalWrite (14, LOW);
digitalWrite (15, LOW);
digitalWrite (13, LOW) ;
digitalWrite (12, LOW);
delay (100);

digitalWrite (12, HIGH);
digitalWrite (13, LOW) ;
}

/***** function Stop ()

Purpose:

Gives the pins that connect to L293D the corresponding states for the robotic
vehicle to stop

moving.

Arguments:
None.

Results:
None.

Hardware:

The mC (ESP32-CAM) has 4 pins connected to a L293D motor driver
pins(12,13,14,15)

which are necessary for the mC to control the movement of the vehicle.

Software:
Arduino standard library calls like millis(), digitalWrite(),etc.

Reference
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Giwrgos Koromilas, June. 2021.

*****/

void Stop () {

}

Serial.write ("STOP"

( ) ;
digitalWrite (14, LOW);
digitalWrite (15, LOW);
digitalWrite (13, LOW);
digitalWrite (12, LOW);

/*****x fyunction FLashOn ()

Purpose:

Gives the pin 4 of mC(ESP32-CAM) HIGH state to be used as flashlight.

Arguments:
X Current state of the pin (Bool type variable)
Results:
X Returns the wvariable in true state
Hardware:

Internal pin of mC (ESP32-CAM)

Software:
Arduino standard library calls like millis(), digitalWrite(),etc.

Reference
Giwrgos Koromilas, June. 2021.

*****/

bool FlashOn (bool x) {

}

Serial.write ("FLASH ON") ;
digitalWrite (4, HIGH);

x = true;

return x;

/***%*x function FLashOff ()

Purpose:
Gives the pin 4 of mC(ESP32-CAM) LOW state ( close flashlight).

Arguments:
X Current state of the pin (Bool type variable)
Results:
X Returns the wvariable in false state
Hardware:

Internal pin of mC (ESP32-CAM)

Software:
Arduino standard library calls like millis(), digitalWrite(),etc.

Reference
Giwrgos Koromilas, June. 2021.

*****/

bool FlashOff (bool x) {

Serial.write ("FLASH OFF");
digitalWrite (4, LOW);

x = false;

return x;
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**** function ExtractTime ()

Purpose:
Extract from the incoming string the time value, based on the amount of
gits we want to remove.

Arguments:
header The string we are currently supplying the function with.
vy The amount of characters to be removed.
Results:
ms Returns the variable that contains the time value of the string.

Hardware:

None.

Software:

Arduino standard library calls like millis(), digitalWrite () ,etc.
Reference

Giwrgos Koromilas, June. 2021.
***/
signed long ExtractTime (String header, int y) {
int digits; //Stores the number of digits
unsigned long ms ; //Stores the time
String sub; // Stores the substring
header.remove (0, vy); //Remove the wanted characters
sub = header.substring (0, 1); //Create substring of one character
digits = sub.tolInt(); //Translate string to integer
header.remove (0, 1); //Remove one character
sub = header.substring (0, digits); //Create substring
ms = sub.toInt(); //Translate string to integer

return ms;

***x function ExtractString()

Purpose:
Extract from the incoming string the information we want, based on the amount

digits we want to remove.

Arguments:

header The string we are currently supplying the function with.

vy The amount of characters to be removed.
Results:
header Returns the variable that contains the information of the string.

Hardware:

None.

Software:

Arduino standard library calls like millis(), digitalWrite(),etc.
Reference

Giwrgos Koromilas, June. 2021.

***/

ring ExtractString(String header, int y) {

int digits; //Stores the number of digits
String sub; //Stores the substring
header.remove (0, vy); //Remove the wanted characters

sub = header.substring (0, 1); //Create substring of one character
digits = sub.toInt(); //Translate string to integer
header.remove (0, 1 + digits); //Remove the wanted characters
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return header;

}

/***%**x function CalcInterval ()

Purpose:

Calculates how how many intervals of 99ms fit in given value

Arguments:
ms Given time in miliseconds

Results:

Interval Returns the variable that contains the integer number of intervals

Hardware:
None.

Software:
None.

Reference
Giwrgos Koromilas, June. 2021.
*****/
int CalcInterval (unsigned long ms) {
int Interval = (ms / 99);
return Interval;

}

/****x function CalcRemainder ()

Purpose:

Calculates the remainder of the division between given time and

Arguments:
ms Given time in milliseconds

Results:

Remainder Returns the variable that contains the remainder value

Hardware:
None.

Software:
None.

Reference
Giwrgos Koromilas, June. 2021.
*****/

int CalcRemainder (unsigned long ms) {
int Remainder = (ms % 99);
return Remainder;

}

/*****x function FillArray()

Purpose:
Creates an array containing time values

Arguments:
Array Given empty Array

Interval The variable that contains the integer number of intervals
Remainder The variable that contains the remainder value

Results:

Array The array has been filled with the corresponding values
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Hardware:

None.
Software:
None.
Reference
Giwrgos Koromilas, June. 2021.
*****/
void FillArray(int * Array, int Interval, int Remainder) {
if (Remainder == 0) { //Fills the Array with the value
99
for ( int 1 = 0; i < Interval; i++)
{
Array[i] = 99;
}
}
else { /*Fills the Array with the value
99 until the last index where */
for ( int 1 = 0; i < Interval; i++ ) { /* it stores 99 + Remainder */
if (i == (Interval - 1)) {
Array[i] = 99 + Remainder;
}
else {
Array[i] = 99;
}
}
}
}
[/ e e Start Async Webserver -—-—-—--————-——-———————————————
AsyncWebServer server (2210); //Start webserver in port 2210
AsyncWebSocket ws ("/ws"); //Webserver uses websocket protocol
AsyncWebSocketClient * Myclient = NULL; //Create a variable with AsyncWeb
class
String Command = ""; //Stores the information it gets

from the website
void onEvent (AsyncWebSocket * server, AsyncWebSocketClient * client,
AwsEventType type, void * arg, uint8 t *data, size t len) ({
if (type == WS_EVT CONNECT) {
//client connected
Serial.printf ("ws[%$s] [%$u] connect\n", server->url (), client->id());
client->printf ("Hello Client %u :)", client->id());
client->ping() ;
Myclient = client;
} else if (type == WS EVT DISCONNECT) {
//client disconnected
Serial.printf ("ws([%$s] [%u] disconnect: %u\n", server->url (), client->id());

} else if (type == WS_EVT ERROR) ({
//error was received from the other end
Serial.printf ("ws[%$s] [%u] error(%u): %s\n", server->url(), client->id(),
*((uintlé_t*)arg), (char*)data);
} else if (type == WS_EVT DATA) {
//data packet
AwsFrameInfo * info = (AwsFramelInfo*)arg;
if (info->final && info->index == 0 && info->len == len) {
//the whole message is in a single frame and we got all of it's data
// Serial.printf ("ws[%s][%u] %$s-message[%1llul: ", server->url(),
client->id(), (info->opcode == WS TEXT) ?"text":"binary", info->len);
if (info->opcode == WS_TEXT) {

data[len] = 0;
Serial.printf ("$s\n", (char*)data);

Command = (char *)data; //Store the information
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} else {

for (size t i = 0; i < info->len; i++) {
Serial.printf ("%02x ", datali]);
}
Serial.printf("\n ");
}
}
}

}
[/ e Start Camera Buffer ------------——-———————————————

typedef struct {
camera fb t * fb;
size t index;

} camera frame 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: %s\r\nContent-

Length: %ul\r\n\r\n";

static const char * JPG _CONTENT TYPE = "image/jpeg";

class AsyncBufferResponse: public AsyncAbstractResponse {
private:
uint8 t * buf;
size t len;
size t index;
public:
AsyncBufferResponse (uint8 t * buf, size t len, const char * contentType) {
_buf = buf;
_len = len;
_callback = nullptr;
_code = 200;
_contentLength = len;
_contentType = contentType;
_index = 0;
}
~AsyncBufferResponse () {
if (_buf != nullptr) {
free (_buf);
}
}
bool sourceValid() const {
return buf != nullptr;
}
virtual size t fillBuffer(uint8 t *buf, size t maxLen) override ({
size t ret = _content (buf, maxLen, _index);
if (ret != RESPONSE_TRY_AGAIN) {
_index += ret;
}
return ret;
}
size t content(uint8 t *buffer, size t maxLen, size t index) ({
memcpy (buffer, _buf + index, maxLen);
if ((index + maxLen) == _len) {
free(_buf);
_buf = nullptr;
}

return maxLen;
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}i

class AsyncFrameResponse: public AsyncAbstractResponse {

private:
camera fb t * fb;
size t index;
public:

AsyncFrameResponse (camera fb t * frame,

_callback = nullptr;
_code = 200;
_contentLength = frame->len;
_contentType = contentType;
_index = 0;
fb = frame;

}

~AsyncFrameResponse () {
if (fb != nullptr) {

esp camera fb return (fb);

}

}

bool sourceValid() const {
return fb != nullptr;

}

virtual size t fillBuffer(uint8 t *buf,

const char * contentType)

size t maxLen) override ({

size t ret = content (buf, maxLen, index);

if (ret != RESPONSE TRY AGAIN) {
_index += ret;

}

return ret;

}

size t content(uint8 t *buffer, size t maxLen, size t index) {
maxLen) ;

memcpy (buffer, fb->buf + index,
if ((index + maxLen) == fb->len)
esp camera fb return (fb);
fb = nullptr;
}

return maxLen;

}i

{

class AsyncJpegStreamResponse: public AsyncAbstractResponse {

private:
camera frame t frame;
size t index;
size t Jjpg buf len;
uint8 t * Jjpg buf;
uint64 t lastAsyncRequest;
public:
AsyncdpegStreamResponse () {
_callback = nullptr;
_code = 200;
_contentLength = 0;

_contentType = STREAM CONTENT TYPE;

_sendContentLength = false;
_chunked = true;

_index = 0;

_Jjpg_buf len = 0;

_Jjpg_buf = NULL;
lastAsyncRequest = 0;

memset (& frame, 0, sizeof (camera frame t));

}
~AsyncJpegStreamResponse () {

{
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if ( _frame.fb) {
if (7frame.fb—>format = PIXFORMATiJPEG) {
free( _jpg buf);
}
esp camera fb return( frame.fb);
}
}
bool sourceValid() const {
return true;

}

virtual size t fillBuffer(uint8 t *buf, size t maxLen) override ({

size t ret = content (buf, maxLen, index);
if (ret != RESPONSE TRY AGAIN) ({
_index += ret;
}
return ret;

}

size t content(uint8 t *buffer, size t maxLen, size t index) {

if (! frame.fb || frame.index == jpg buf len)
if (index && frame.fb) ({
uint64 t end = (uint64 t)micros();
int fp = (end - lastAsyncRequest) / 1000;

log printf("Size: %uKB, Time: %ums ($.1ffps)\n",

fp);

lastAsyncRequest = end;

if ( frame.fb->format != PIXFORMAT JPEG) {
free( jpg buf);

}

esp camera fb return( frame.fb);

_frame.fb = NULL;

_Jpg buf len = 0;

_Jjpg_buf = NULL;

}

{

if (maxLen < (strlen (STREAM BOUNDARY) + strlen(STREAM PART) +

strlen (JPG_CONTENT TYPE) + 8)) ({
//log_w("Not enough space for headers");
return RESPONSE TRY AGAIN;
}
//get frame

_frame.index = 0;

_frame.fb = esp camera fb get();

if ( _frame.fb == NULL) {
log e("Camera frame failed");
return O;
}
if ( frame.fb->format != PIXFORMAT JPEG) {

unsigned long st = millis{();

bool jpeg converted = frame2jpg( frame.fb, 80, & jpg buf,
& jpg _buf len);
if (!jpeg converted) {
log e ("JPEG compression failed");
esp camera fb return( frame.fb);
_frame.fb = NULL;
_Jjpg_buf len = 0;
_Jjpg_buf = NULL;
return 0;
}
log i("JPEG: %lums, %uB", millis() - st, Jjpg buf len);
} else {
_Jjpg_buf len = frame.fb->len;

_Jpg_buf = frame.fb->buf;

_Jjpg_buf len / 1024,



}

//send boundary

size t blen = 0;
if (index) {
blen = strlen (STREAM BOUNDARY) ;

memcpy (buffer,
buffer += blen;
}
//send header
size t hlen
_Jpg_buf len);
buffer += hlen;
//send frame
hlen maxLen - hlen - blen;
if (hlen > Jjpg buf len) {
maxLen -= hlen - jpg buf 1
hlen _Jjpg_buf len;
}
memcpy (buffer, jpg buf, hlen
_frame.index += hlen;
return maxLen;

}

sprintf ((char *

size t available
if

_Jjpg buf len
(maxLen > available) {
maxLen available;

}
memcpy (buffer, Jpg buf
_frame.index += maxLen;

return maxLen;
}
}i
void streamJpg (AsyncWebServerRequest
AsyncdpegStreamResponse *response
if (!response) {
request->send (501) ;
return;

}
response->addHeader ("Access-Control
request->send (response) ;

}

AsyncWebServer server2 (2211);

void setup () {
pinMode (4, OUTPUT)
pinMode OUTPUT
pinMode OUTPUT
pinMode OUTPUT
pinMode OUTPUT

’

’

’

’

(14, )
(15, )
(13 )
(12, )

digitalWrite
digitalWrite
digitalWrite
digitalWrite
digitalWrite
Serial.begin(115200) ;
Serial.setDebugOutput (false) ;
camera_config t config;
configurations of the camera module
config.ledc channel
config.ledc timer LEDC TIMER 0;
config.pin_ do0 Y2 GPIO NUM;

(4,
(14,
(15,
(13
(12,

STREAM BOUNDARY, blen);

)buffer, STREAM PART, JPG CONTENT TYPE,

eny

);

- frame.index;

+ frame.index, maxLen);

*request) {
new AsyncJpegStreamResponse () ;

-Allow-Origin",

n*n),.

//Start second webserver in port 2211

// Set outputs to LOW

//Config contains all the below

LEDC_CHANNEL O0;
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config.pin dl = Y3 GPIO NUM;
config.pin d2 = Y4 GPIO NUM;
config.pin d3 = Y5 GPIO NUM;
config.pin d4 = Y6 GPIO NUM;
config.pin d5 = Y7 GPIO NUM;
config.pin dé = 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;
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;
config.frame size = FRAMESIZE CIF;
config.jpeg quality = 10;

config.fb count = 1;
esp err t err = esp camera init (&config); // Camera initialization
if (err != ESP OK) {
Serial.printf ("Camera init failed with error 0x%x", err);
return;
}
WiFi.begin(ssid, password); // Wi-Fi connection
while (WiFi.status() != WL _CONNECTED) {
delay (500);
Serial.print(".");
}
Serial.println("");

Serial.println("WiFi connected");

Serial.print ("Go to: http://");
Serial.println(WiFi.localIP());

ws.onEvent (onEvent) ; // Start streaming web server
server.addHandler (&ws) ;

server2.on("/", HTTP GET, streamJpg);

server.begin () ; // Run server (communications)
server2.begin () ; // Run server 2 (camera feed)
}
bool flashlight = false; //Stores flashlight state

void loop () {
if (Command != "")

{

if (Command.indexOf ("b=") != -1) {
if (Command.indexOf ("b=flash") != -1)
{
if (flashlight == false)

{
flashlight = FlashOn (flashlight);
}
else
{
flashlight = FlashOff (flashlight);
}
}
else if (Command.indexOf ("b=forward") != -1)
{
Forward () ;
}

else if (Command.indexOf ("b=backward") != -1)



{
Backward() ;

}

else if (Command.indexOf ("b=right") != -1)
{
Right () ;
}
else i1f (Command.indexOf ("b=left") != -1)
{
Left();
}
else if (Command.indexOf ("b=stop") != -1)
{
Stop ()
}
}
else if (Command.indexOf ("program=") != -1) {
bool finished = false; //Stores the state of the program
int digits; //Stores the number of digits
unsigned long ms = 0; //Stores time
unsigned long StartTime = 0; //Stores time relative to the start
of command
String sub; //Stores substring
String Command2 = Command; //Stores the information from the
website
String Command3 = Command; //Stores the information from the
website
int Interval = 0; //Stores the integer interval count
int Remainder = 0; //Stores the remainder
int ArrayIndex = 0; //Stores the index of the array
int* InterArray = 0; //Stores time values (the time it
gets to complete each command)
Command3.remove (0, (Command.indexOf ("program=")) + 8); //Removes the

"program=" characters from the string
Serial.println (Command3) ;
do |
if (Command2 == Command) { //The webserver 1is
asynchonous so the command variable is changed if a new message comes from the
website
if (ms !'= 0) {
if (millis() >= (StartTime + ((ArrayIndex + 1) * 99 ))) { //Checks
if its time to proceed to the next movement of the command string
String str = "DRAW" + sub + String(InterArray[ArrayIndex]);
//Sends to the website information to draw on the canvas
Serial.println(str);
Myclient->text (str);
ArrayIndex = ArrayIndex + 1;
}
}

if ((ArrayIndex == 0) || (ArrayIndex == Interval)) { //Proceeds only
if the array is empty or has been used
if ((ms == 0) || (millis() >= ms))

{
if (Command3.length() <= 1)
{
goto telos; //Jumps to line
951 when the string consists with one character (e for end)

}

sub = Command3.substring (0, 4); //Gets the first 4
characters (example: Forward41000 => reads Forw)

//Serial.println (sub) ;

if (sub == "flas")
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if (flashlight == false)
{

flashlight = FlashOn (flashlight);

Command3.remove (0, 4);

}

else

{

flashlight = FlashOff (flashlight);

Command3.remove (0, 4);

}

string

else 1f (sub == "Forw")
{
ms = ExtractTime (Command3, 7); //Stores the time (we
remove 7 char because forward has 7 char)
Command3 = ExtractString (Command3, 7); //Stores the wanted
Interval = CalcInterval (ms); //Calculates intervals

Remainder = CalcRemainder (ms) ;
delete[] InterArray;

so to resize it we need to delete it first

with

goes

time

time

InterArray = new int[Intervall;
ArrayIndex = 0;
FillArray(InterArray, Interval,
the time variables
Serial.write ("FOR") ;
Serial.print (ms);
Forward() ;
forward
StartTime = millis();
on the command
ms = ms + StartTime;
of the command
}
else 1f (sub == "Back")
{

ms = ExtractTime (Command3, 8);

//Calculates remainder
//The Array is dynamic

//Recreating the array

Remainder) ;

Command3 = ExtractString(Command3, 8);

Interval = CalcInterval (ms);
Remainder = CalcRemainder (ms) ;
delete[] InterArray;
InterArray = new int[Interval];
ArrayIndex = 0;
FillArray(InterArray, Interval,
Serial.write ("FOR") ;
Serial.print (ms);
Backward () ;
StartTime = millis();
ms = ms + millis();

}

else if (sub == "Righ")

{

ms = ExtractTime (Command3, 5);

Remainder) ;

Command3 = ExtractString (Command3, 5);

Interval = CalcInterval (ms);
Remainder = CalcRemainder (ms) ;
delete[] InterArray;

InterArray = new int[Intervall];
ArrayIndex = 0;
FillArray(InterArray, Interval,
Serial.write ("FOR") ;
Serial.print (ms);

Remainder) ;

//Fill the array

//Robotic vehicle

//Measure the exact

//Measure the end
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Right () ;

StartTime

ms
}
else if

{

ms

millis () ;
ms + millis();

(sub == "Left")

ExtractTime (Command3,

Interval
Remainder
delete[] InterArray;
InterArray
ArrayIndex 0;
FillArray(InterArray,
Serial.write ("FOR") ;
Serial.print (ms);
Left();
StartTime millis();
ms ms + millis();

}

else 1if

{

ms

(sub == "Stop")

ExtractTime (Command3,

Interval
Remainder
delete[] InterArray;
InterArray =
ArrayIndex 0;
FillArray(InterArray,
Serial.write ("FOR") ;
Serial.print (ms);

Stop () ;
StartTime = millis();
ms = ms + millis();

}
}
else {
telos:
//flashlight=FlashOff (flashlight);
(disabled)

Stop () ;
permanent stop is issued until next command
finished = true;
ended
}
} while (finished == false);
}
Command = "";

"EAeY(0¢ TEPLPEPIKAOV KANEPADV

Interval,

Interval,

4);
Command3 = ExtractString (Command3,

CalcInterval (ms);
CalcRemainder (ms) ;

4);

new int[Intervall;

Remainder) ;

4);

Command3 = ExtractString (Command3,

CalcInterval (ms) ;
CalcRemainder (ms) ;

4);

new int[Intervall;

Remainder) ;

//Jump to save time
//Closes flashlight if left open

//When the program ends a

//Stores that the program has

//Clears the command variable

O mopakdTe wnyoiog KOOKAS ovamtdiybnke ywo v xpnon tov oto dvo ESP32-CAM mov
AELTOVPYOVV MG TEPLPEPIKEG KOUEPEG KO OMTOTEAEITAL HOVO amO [0, AglTovpyio, HovOdpoung
emkovmviag. Ot luKpoeneEepyaoTéG Ao TNV GTLYUN TNG AEITOVPYIOG TOVS, OVOUETASTVOVY GUVEXDS
TNV OMTIKY €KOVO, TOV Y®pov o€ o dievbuvon oto dwdiktvo. H cvykexpyévn digvbovvon
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petémetta mpénel va eoaydel omnv 16T0cEAIdN O10TL Yt AOYOUG ACOAAEWG OEV EIVOL OTATIKY ,
ovvenmg o Tpémel va elodyetal 1) véa dievbuvon kdbe popd Tov oAAGlEL.

/****x ESP32 Project
ESP32-CAM stream

Purpose:

Create a program which redirects the visual feedback from the camera module
to a computer port.

Furthermore we can port forward the selected port by adjusting the router
options and be able

to access it globally and remotely.

Hardware:
None.

Software:

Arduino standard library calls like millis(), digitalWrite(),etc.
WiFi library calls for internet purposes.

ESP camera.h library calls for camera feedback.

Esp http server.h calls to create a streaming webserver.

Reference
Giwrgos Koromilas, June. 2021.
*‘k*‘k*/
#include "esp camera.h" //Include camera library
#include <WiFi.h> //Include the Wi-Fi library
#include "esp timer.h"
#include "esp http server.h" //Include Webserver library
const char* ssid = "net43"; //Replace with your network credentials
const char* password = "gl23123123"; //Replace with your network credentials
[/ —mmmmmm e Start Camera Buffer --------------
#define PART BOUNDARY "123456789000000000000987654321"
#define PWDN GPIO_ NUM 32 //Defining internal pins of the ESP32-
CAM
#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
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: %ul\r\n\r\n";
httpd handle t stream httpd = NULL;
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static esp err t stream handler (httpd req t *req) {
camera fb t * fb = NULL;
esp err t res = ESP OK;
size t Jjpg buf len = 0;
uint8 t * Jpg buf = NULL;
char * part buf[64];

res = httpd resp set type(req, STREAM CONTENT TYPE);
if (res != ESP _OK) {
return res;

}

while (true) {
fb = esp camera fb get();
if (!fb) |
Serial.println("Camera capture failed");
res = ESP FAIL;
} else {

if (fb->format != PIXFORMAT JPEG) {
bool jpeg converted = frame2jpg(fb, 80, & jpg buf, & jpg buf len);
esp camera fb return (fb);
fb = NULL;
if (!jpeg converted) {
Serial.println ("JPEG compression failed");
res = ESP FAIL;
}
} else {
_Jjpg buf len = fb->len;
_Jjpg_buf = fb->buf;
}

}
if (res == ESP_OK) {

size t hlen = snprintf ((char *)part buf, 64, STREAM PART, Jjpg buf len);

res = httpd resp send chunk(req, (const char *)part buf, hlen);
}
if (res == ESP_OK) {
res = httpd resp send chunk(reqg, (const char *) jpg buf, Jjpg 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;

_Jjpg buf = NULL;

} else if (_jpg _buf) {
free(_jpg buf);
_Jjpg_buf = NULL;

}

if (res != ESP OK) {
break;

}

//Serial.printf ("MJPG: %uB\n", (uint32 t) (_jpg buf len));

}
return res;

}

[/ —mmmmmm e mmm e Start Camera server —-—-—-—-——————————-————————————

void startCameraServer () {
httpd config t config = HTTPD DEFAULT CONFIG() ;
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config.server port = 4090;
will be
httpd uri t index uri = {
.uri — n/n’
.method = HTTP_GET,
.handler = stream handler,
.user ctx = NULL

}

}i

//Serial.printf ("Starting web server on port:

if (httpd start(&stream httpd, &config)
httpd register uri handler (stream httpd,

}

void setup () {

Serial.begin(115200) ;
Serial.setDebugOutput (false) ;
camera_config t config;

configurations of the camera module

config.
config.
config.pin d0
config.pin dl
config.pin d2
config.pin d3
config.pin d4 =
config.pin d5
config.pin d6 =
config.pin d7 =
config.pin xclk
config.pin pclk
config.pin vsync
config.pin href
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;
config.frame size FRAMESIZE CIF;

ledc channel LEDC CHANNEL 0;
ledc timer LEDC _TIMER 0;
Y2 GPIO NUM;

Y3 GPIO NUM;

Y4 GPIO NUM;

Y5 GPIO NUM;

Y6 GPIO NUM;

Y7 GPIO NUM;

Y8 GPIO NUM;

Y9 GPIO NUM;

XCLK _GPIO NUM;
PCLK_GPIO NUM;
VSYNC GPIO NUM;
HREF GPIO NUM;

//We

etc.)

value

}

config.jpeg quality 10; //We
(less the better)
config.fb count 1;
esp err t err esp _camera init (&config);

if (err != ESP _OK) {

Serial.printf ("Camera init failed with error 0x%x",

return;
}
WiFi.begin(ssid, password) ;
while (WiFi.status() != WL _CONNECTED) {
delay (500) ;
Serial.print(".");
}
Serial.println("");
Serial.println("WiFi connected");

//Define in which port the webstream

'$d'\n", config.server port);

== ESP_OK) {
&index uri);

//Config contains all the below

change frame size (QVGA,VGA,CIF

can change the quality to 1-60

// Camera initialization

err) ;

// Wi-Fi connection

Serial.print ("Camera Stream Ready! Go to: http://");

Serial.print (WiFi.localIP());
startCameraServer () ;

void loop () {

}

// put your main code here,

to run repeatedly

// Start streaming web server

(empty)

’
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PYOMIXEIX TOIIIKOY AIKTYOY KAI EOPAPMOI'H
XAMPP

H Aertovpyicomnto e SIMA®UOTIKNG EPYACIOG AmOdIOETOL GTNV SVUVOTOTNTA VO, YPTCULOTOLEITOL
and omolaVINTOTE XPNOTN TOL SLdIKTOOV, HE TNV HOVI amaitnomn va yivetol 1) xprion browser [6].
INo va yivel epiktd avto, Bo Tpémetl va yivouy kdmoleg puOUIGELG 0TO TOTIKO dIKTLO Kol EOIKOTEPA
vo, TpomomoinBovv ot emhoyEg mov ivat apykomomuéveg oto modem/router [31] tov dikthov mov
oteyaleTon 1 epappoyn. Eedcov yivovv cmatd o1 tportomooels Oa tpémet va ypnotponomel Eva
péco yio v mapoyn (self-host) g wotoceridog otovg Thavovg YpNoTeg TOL dladikTHOL OV Hat
e&ummpetovvrar g clients.

H avéivon avtig g dadikaciog akohovbel 6TI TOPUKATO GO EVOTNTEC.

PvOpiceig Router/Modem

I'a Vv gukoAia g avdivong Ba ypnooromBel wg mapddetypa to router/modem mov mapéyetot
and tov OTE, 1o povtélo Speedport Entry 2i [32].

To mpmto Prpa etval, 1 €l60d0G MG SLOEPIOTNG TNG GUGKELTG.

1) Tiveton Gvorypo gvog browser kot Tinktporoyeiton ) dievbvvon 192.168.1.1
2) Meténerta yivete sioaywyn tov otoyeiov Router username kou Router password mov
Bpiokovton Tavm 6To router.

Ewcova 32 - Elcodoc oro router/modem

Emouevo Pruo gival n tpomomoinon tev puOuicemy Tov Tomkod diktion

1) Tiveron mpoonédacn oty koptéha Local Network mwov Bpioketor ynid oto kévrpo.

2) Emndépevn npoornéracn oty kaptélo LAN (Local Area Network) ynid kot apiotepd.

3) Ebpeon oy kaptéra IPV4, g Aiotog Allocated Address (DHCP) pe 6Aeg Tig 6uoKeLEG
7OV €1VOIL GLVOEDEUEVEG GTO TOTIKO OTKTLO.
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4) "Exovrtag Bpel Tic GLOKEVEG TTOV OYETICOVTOL LE TV SUTAMUOTIKY EPYOCI0 YIVETE KOTOYpOOn
tov MAC address mov katéyouv.

5) Zmmv 1wl kaptéha Bpicketon n Aiota, DHCP Binding 6mtov kot Oa dnpuovpynbodv ototikeg
devbivoelg yio v Kabe o GUGKELT.

» DHCP Server

v DHCP Binding

CAMERAT i}

Marme CAMERAT
MAC Address 108 d1 |76 :|bd ;18

IP Address 192|168 |1 6

CAMERAZ i}

Name CAMERAZ
MAC Address 24 |61 1|26 Tc :|db :|be

IP Address 192 /168 .1 5

CAMERA3 i}

Marme CAMERAZ
MAC Address 80 \ce t4e 088 :|ae |26

IP Address 192|168 |1 4

MAIN PG i}

Create New lterm

Eixova 33 - Lratikéc oicvfvvoeic ESP32-CAM

Téhog, pével va ocuvdeBobv ot Tapamdve dievddveelg mov pvOuicmnkay, pe cuykekpiuéves BOpeg
Yo, v Tpodbnomn tovg oto dadiktvo (port forwarding) [33].

1)  Apywn mpooméraon otny kaptéra, Internet mov Bpicketon ynid oto KEvipo.

2) Metémerta dvorypa tng kaptéhog Security ynid kot apiotepd.

3) Mave omv speoaviCopévn KvAduevn pmdpa yivetonw ovalfimon g koptélag Port
Forwarding.

"Eyxovtag gtdoet oty kaptéda yroo v dnpovpyio Tov KATdAANA®V cuvdécemv Tpénet vo Anebel
oy moteg B0pec umopovv glevbépa va ypnoiponomBoldy Kol moleg ival KAEWOWUEVES YO TV
OOQAAELD TOV SIKTOOV. ZVVELMDG TPENEL VAL avTANB0VV TANpoPopieg amd TOV TAPOYO TOL EKACTOTE
dktHov. Ty nepintmon ¢ mapovoag avarlvong ivar o OTE kat ue fdon v wotocelido [34]
dev umopei va yivel yprion Bupdv pe TCP mpotokorro @ 1 uéypt kou 1023, 1433, 3389 kar 5000,
Kot Qupdv pe UDP mpwtokorro 1161, 135 puéypt ko 139, kon 1434 ympic va vrdpéel cuvevvonon
LLE TOV TTAPOYO Y10 TV OTOCPAAICT] TOVG,.

A6 TNV oTiypn Tov dev amotteitan KAmold GuYKEKPIUEVN B0pa, 1 emdoyn €ywve e yvodpova TNV
totooelida yuo tig Bvpeg TCP/UDP [35], dote vo punv dnuovpyndei kovévo mpofinua pe on
VITapyovTeS ePapuoyés. Ot B0peg Tov emAéyOnkav yo port forward givon :

1) ®vpeg2210-2211 : Ta yprion oto ESP32-CAM névm 610 pounotikd dynuo
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2) Olpeg4089-4090 : To yprion ota ESP32-CAM g meprpepikés kapepeg ( pua 1o kabévar)
3) Ovpeg 6444-6445 : T ypnon oto PEGo oL Ha Tapéyel TNV 16T0GEAIdN 6TO d105IKTLO.

O mopandve BOpec pmopovv va adhayBobv katd mpotipnon oArd Tavtdypova Bo mpémel va
Tpomomoin0el 0 KOOKAG GTA AVAAOYO TPOYPULLLOTA.

To uévo mov mopapével TAEOV glvar 1 dMOLPYIR TOV GLVOEGEWMY, OTOL Bo cuUTANPWOOHY Yia
KGO€ [0l GLGKEVT/ EQUPIOYT T OTAPAITITO GTOLYEIX.

1) Anuovpyio g KOPLOG GOVOEGTG TOV POUTOTIKOD OYNLOTOG,
Sopuminpodnke oty gicodo LAN Host IP Address n otatikn dievfuven mov opicOnke,
otV mopovoa TEPITTOOT 1 cuokevn €xet devBuvon 192.168.1.6 . Meténerta oto WAN
Port Range copumAnpdfnke pe v BOpa mov ¥pnoLonolel 1) GLGKELT] GTOV TNYAL0 KMOIKO
. T'a Xoyo gukoAriag elyav opiobei akpipag ot idieg B0peg mov Ba eivar kar o1 £€odot, apd
copumAnpodnke pe 2210 éwng 2211. Téhog copuminpodnke oto LAN Host Port Range ot
60pec eE6d0v 2210 émg 2211.

arduing @on Oof il

Name arduing

Protacal TCPAnd UDP

YWAN Connect tion PTM_DSL

g HostIP Range 0 0 1] 0 -0 0 0 i}
MAC Mapping on ®of

LAN Hast IPAddress 192|168 |1 6

hiAN Port Range oo ~|2211

LAM Host Port Range a0 ~[2211

Create New ltzrm

Ecova 34 - Port Forward poumotikod oyijpotog

2) Anuiovpyio cUVOEGEDV TOV TEPIPEPTKMDY KOAUEPDV.
A. Zouminpmbnke oty eicodo LAN Host IP Address n otatikn diehbvuvon mov opicOnke,
OTNV TOPOLCH TEPITT®ON 1| cvokevn €xel devBvvon 192.168.1.5 . Meténerta oto WAN
Port Range coumAnpdOnke pe v B0pa mov ¥PNGOTOIEL ] GLGKEVT] GTOV TYOI0 KMIKO
. T'la Aoyo evkoMog eixe optobei axpipdg n idw BOpa mov Ba eivar g €€odog, apd
ocopumAnpodnke pe 4090 émg 4090. Téhog copuminpodnke oto LAN Host Port Range ot
60pec e£660v 4090 £mg 4090.

w Port Forwarding

‘What should be noficed when port forwarding?

arduinoZ ®on Oof i}

Name arduino2

Pratocal TGP And UDP v

VAN Connettion FTM_DSL v

VAN HostIP Range o Lo Lo oo -0 Lo o Lo
MAC Mapping Oon @or

LAN Host IP Address 182 168 |1 |5

VAN Part Range 4090 ~ /4090

LAN Host Port Range 4080 ~ 4080

Ewcéva 35 - Port Forward ESP-32 CAMERA 1
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B. ZvpminpmOnke oty gicodo LAN Host IP Address n ototikn dievbuvon mov opicOnke,

otV mapovoa Tepintmorn 1 cvokevn €xetl dtevbuvon 192.168.1.4 . Meténeita oto WAN
Port Range coumAnpobnke pe v B0pa mov ¥pNOUOTTOIEL | CUGKEVT) GTOV TNYAI0 KMIUKO
. Ila Adyo evkolMiog elye opirobel akpipaic n d BOpa mov Ba eivar g €E0dog, apd
ocopumAnpodnke pe 4089 émg 4089. Térog cvopmAnpmbnke oto LAN Host Port Range ot
Bvpeg €660V 4089 £mg 4089.

arduinn3

Marme arduinod

Frotacol TCPAnd UDP ~

WAN Connection
YWAN Host IP Range
MAC Mapping

LAMN Host IP Address

PTM_DSL

0 0 0 o ~ 0 0 0 o

Oon ®of

192 168 .1 4

3)

WAN Port Range 4023 ~ 4039

LAMN Host Port Range 4083 ~|4089

Eicova 36 - Port Forward ESP-32 CAMERA 2

Anpovpyior 6OVIEGNS Yo TV TPODONGN NG 1GTOCEAIDNG

Sopuminpwdnke oty gicodo LAN Host IP Address n d1e0Bvuvon mov €xel o kevrpikdg
VTOAOYIOTHG TOV SIKTVLOL, O10TL Ba ypnoomomBel e eQapoyn o€ GYEON LE TPV TOV
ntav eEmtepikég ovokevég. H debBuvon tov kevipukod vroAoylot) otV wapodoa
nepintowon eivon 192.168.1.9 . Meténerta oto WAN Port Range cupminpodnkoay ot 00peg
OV YPNCIUOTOlEl 1| €QaPUOYT, Kol pumopovv va Bpebodv pe v ypnomn tov Resource
Monitor otnv kaptéda tov Task Manager . Ot B0peg mov ypnoponotei n epapoyn eivar
6444 ¢mg 6445. Télog, copmAnpobniav oto LAN Host Port Range ot 60pec e€660v 6444
émc 6445.

WEBSITE

Mame WEBSITE

Protocal

WA Connection
WAN Host IP Range
MAC Mapping

LAN HostIP Address
WiaN Port Range

LAN Host Port Range

TCF And UDP
FTM_DSL

1} 1} 0

Oon @or

192 168 |1

G444

G444 ~|B44:

9

~|B445

5

Ewucova 37 - Port Forward Egapuoyic

PvOpicerc epappoyng XAMPP

H epappoyn mov emdéynke wg péco amodnkevong, ehéyyov Kot Tpo®Onong v 16T0ceAdg
ovoualetan XAMPP [36], kou amotelel évo mANPEG TOKETO TOL TEPIEYEL OAO TO. EPYOAEIR TOV
umopei va amortnOovv yo Ty dlaygipion g .
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I'a v cowot piBuon e epappoyng Ba tpénel va yivouv ta eENG :

1)
2)

3)

4)

=
File Edit Format ‘iew Help
# Mutex default:logs

Listen: Allows you to bind Apache to specific
ports, instead of the default. See also the <
directive.

Change this to Listen on specific IP addresse
prevent Apache from glomming onto all bound I

R I e e

#

# Dynamic Shared Object (DSO) Support

#

# To be able to use the functionallty of a modu
# have to place corresponding ~ LoadWModule® line
# directiwes contained in it are actually avail
# Statically cempiled modules (those listed by
# to be loaded here.

#

# Example:

# LoadModule foo_module modules /mod_foo.so

#

LoadModule access_compat_module modules/mod_acc
LoadModule actions_module modules/mod_actions.s
LoadVModule alias_module modules/mod_alias.so

LoadModule allawmethods _module modules /mod_allod

LoadModule asis_module modules/mod_asis.so
LoadModule auth_basic_module modules/mod_auth_b.
#LoadModule auth_digest_module modules/mod_alrth
#LoadModule auth_form_module modules/mod_auth_f)

#LoadVodule authn_anon_module modules/mod_authn.

File Edit Format “Wiew Help

# ServerAdmin: Your address, where problems with the server should be
# e-mailed. This address appears on some server-generated pages, such
# as error documents. e.g. admin@your-domain.com

Serverddmin postmaster@localhost
Serverfame gives the name and port that the server uses to Ldentlfy itsel
This can often be determined autematlcally, but we recommend you specify
it explicitly to prevent problems during startup.

If your host doesn't have a reglstered DNS name, enter its IP address her

LTI e g 4 4

#
# Deny access to the entirety of your serwver's filesystem. Vou must
# explicitly permit access to web content directories im other

# <Dlrectory» blocks below.

#

<

Directory /»
AllowOverride none
Require all denied

</Directory>

Note that from this point forward you must specifically allow
particular features to be enabled - so if something’s not working as
you might expect, make sure that you hawe specifically enabled it
belaw.

A A A A A

DocumentRoot: The directory out of which you will serwe your
document=. Bw default. all reanests are taken from this directorw. but

*

Ln 227, Col 1

Ln 60, Col 1 100%  Windows (CRLF) UTF-8

Ewcova 38 - Tpomormoinon htttpd.conf apyeiov

Apycd Oa Tpémel va katePel kot va eykaTooTadEl To TPOYPULLIO GTOV DTOAOYIGTH OV Oal
TAPEYEL TNV 1OTOCEMOAL.
Me 10 wépag g eykatdotacng o (noei T €ldog dikTH®V UTOPEL VO YPNCILOTOMGEL 1)
eQoppoy”. Oa yivel TR0V TOV WOIOTIKAOV SIKTVOV ALY KOl TOV SNUOGLOV.
Epocov ohoxkinpobnke n mopondve Swadikacia, Ba yivelr tpooméiacn 610 @aKeLO TOL
€yovv amodnkevtel Ta apyeio pe ovopacio. Xampp . Meténerta B0 TPOOTEANGTOOV O1
@axelot apache ko conf, domov va Ppebei to apyeio httpd.conf .

Méoa oto httpd.conf 6o mpémer vo tpomomomBei n ypauuny 60 oe
192. 168 1.9:64445 adhd kar m ypopuun 227 og «ServerName localhost:64445.

«Listen

5) Zrtov idio pakelo conf , yivetau sicaywyn otov @drelo extra kot dvorypo tov httpd-ssl.conf

File Edit Format ‘iew Help

is available.
it requires to make more entropy available).

block.
Manual for more details.

A A AN A L L

#5SLRandomSeed startup file:/dewv/random 512
#5SLRandomSeed startup file:/dewv/urandom 512
#5SLRandomSeed connect file:/dev/randem 512
#55LRandomSeed connect file:/dev/urandom 512

#

## S5L Global Context

SSL Cipher Suite:

httnd 2.2.36.

Configure one or more sources to seed the PRI
The seed data should be of good random qualit
WARNING! On some platforms Jdew/random blocks
This means you then cannot use
because it would lead to very long connectior

platforms additionally provide a /dew/uranden]
So, if available, use this one instea

# When we also provide SSL we have to listen td ",
# standard HTTP port (see abowe) and to the HTT|

## ALl S5L configuration in this context appli
## the main server and all S5L-enabled virtuall

#
# List the ciphers that the client is permitt
# and that httpd will negotiate as the client
#  See the OpensSL documentation for a complet
#  ensure these follaw appropriate best practi
H 2.4.13 and later force-di=abl

apyeiov .Meténerta Oo tpomomomnOei n ypauuy 36 oe «Listen 192.168.1.9:6445,
ypopun 121 oe «<VirtualHost _default_:6445>» kou n ypauun 125 oe «ServerName
www.example.com:6445 ».

) PSS LU - U LEp A

Eile Edit Format View Help
Seconds before invalid OCSP responses are expired from the cache
#SSLStapllngErrorCa(hsTlmscut coe

## SSL wirtual Host Context

<VirtualHost

_default_:

Serveradnin admingexample . com
Errorlog “C:/xampp/apache/logs/error.log”
Transferlog "C:/xampp/apache/logs/access . log"

#  SSL Englne Switch:
Enable/Disable SSL for this wirtual host.
SSLEngine on

Server Certificate:
Point SSlCertificatefile “conf/ssl.crt/server.crt®

the certificate is encrypted, then you will be prompted for a
pass phrase. HNote that a kill -HUP will prompt agaln. Keep
in mind that if you have both an RSA and a DSA certificate you
can configure both in parallel (to also allow the use of DSA
ciphers, etc.)

Seme ECC cipher suites (http://wew.ietf.org/rfc/rfcdds2 txt)
require an ECC certificate which can alsc be configured in
parallel.
sSlCertificateFile
#SSLCertificateFile
#SSLCertificateFile

EEEXREXEEEEE

“conf/ssl.crt/server.crt™
“conffssl.crt/server.crt”
“conf/ssl.crt/server.crt”

Ln 121, Col 1

Ln 36, Col 1 100%  Windows (CRLF) UTF-8

Eixéva 39 - Tpomomoinon httpd-ssl.conf apyeion

n
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http://www.example.com:6445/

6) Télog, OBa avoydei n epappoyn XAMPP otov vroloyioty| . 10 avadvopevo mapdbvpo
™G €Qappoyng matiétol mhve de&id to kovpumi Config, kot and kel yivetat elcaywyn 610
Service and Port Settings. H povn xaptéla mov mpénel vo tpomonombei sivor 1 Apache,
omov ko yivete pObomn tov Main Port oty 60pa 16444 ko tov SSL Port oty 60pa 16445

Service Settings - O X

Use this form to set service-specific and default port settings. You can set the

hame and default ports the XAMPP Cantrol Panel will check. Do not include Configuration of Control Panel
spaces or quaotes in names. This does NOT change the ports that the services and
programs use. You still need to change those in the services' configuration files Editar:
‘nntepad‘exa | =
Apache  MyS@L FileZilla Mercury Tomeat Erowser (smpy = system default)
Apache Settings ‘ |
Semice Name Main Pod  SSL Fort =
Autostart of modulss
|Apach924 | |5444 ‘ ‘5445 |
[ apache [IFileZila [romeat
P Contral % Abot ] ; [IMyscL [ Mercury
Selected modules will be started on next launch of the:
XAMPP Control Panel v3.2.2 [T || ceertrolBanal:
Hotla P portis) Actions ) Netstat [CJstart Control Panel Minimized
= [C]Enable Tomeat output window
Apache i y Shell
& SR iy il (L [ check default ports on startup
MySQL Start Admin Canfig Logs | Explorer [ show debua information
File Zilla Start Adimin Config Logs £} Services
Change Language Service and Part Settings
Mercury Start Admin Config Logs & Help
Tomest Stert Admin Config sEs T User Defined Files Log Options
X Abort  Save
L S e T

Eixova 40 - PoOuioeic XAMPP

"Eyovtag teletdoel OAEG TIC TPOMOMOMNGELS, TPEMEL VOL YiVEL amoBKEVOT) TOV PAKEALOV TTOL TTEPLEYEL
oo To. apyeio Tov amoteleital M 16T0GEASO, oTOV PAkelo htdocs mov Ppioketor péca crov
KEVIPIKO (pdxelo Xampp. Emduevo Prpa givar to mdtmua tov kovumol Start oty epappoyn
Apache kat 6A01 01 PNOTEG TOL SLABIKTOOV UTOPOHV va. £xovv TPOGPacn 6TV 16TOGEMBN Ue TNV
npobmdheon 6t yvopilovv v diebbvvor Tov KeEVTPLKOD VTOAOYIOTY.

[TAnktporoydvtag Ty dnuodcia dievbvvon Tov SikTHOV GE 0TOLUONTOTE GLGKEVT) TOV VTTOGTNPILEL
browser, pe v popen XXX XXX XXX:XXX:6444/(Ovopooio gakélov 1otoceridog)/ Oa
TOPOVGIACEL TV IOTOGEAIDN TNG EPAPLOYNG OTWS PAIVETOL TOPAKAT®.

1 X +

< C Y A Mnaopaiic

SmartBot

ATAAEZE EMIMNEAQ AEITOYPITAZ

o 4

“

MPOrPAMMATIZMENOZ EAEMXOZ
(METPIO)

EAEY®EPOZ EAEMXOZ (EYKOAD)

Eiova 41 - Avoryua 16t00elidag 610 01001KT0O
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AIEKIIEPAIQXH

Apyicd, 1 Topovoa SIMAOUATIKY epyacios avapTtOnKe 6NV 16TocEAIdN TNG GXOANS ToV MdapTio
2021 o glye wg 6KOTO TNV INUIOVPYIN EVOC POUTOTIKOD OY1LLOTOC TTOL UTOPOVGE VO XEPIGHEl Kot
va mpoypappatiofel amd évav ypnot péco tov dadiktov. Katdmv cuvevvonong pe tov
emPAETOV S1040KOVTO. aVOANEOTKE EVTOC TNG 1010V UV Kot EMLTOTOV EEKIVNGE 1] ETOUAGIO TOV
AmoPUiTNTOV LETP®V Y10 TV EKTOVNON TNG.

To mpdTO Pria NTOV 1] EPELVA OYOPAG TOV KATAAANA®Y MnAekTpOVIKOY. Meydin Pdon 660nke oty
€UPECN TOL KATOAANAOL HIKPOEMEEEPYAOTH] MOTE VO EXEL TNV SVVATOTNTA EMIKOWVOVING LE TO
dwadiktvo. H gbpeon tov pikpoeneéepyacty ESP32-CAM oamodeiydnke 1dovikn 10Tt KAAVTTE TIC
aVAYKEG TOL OLOOIKTVOV KOl EMETPEME TNV EVOOUATOON KAUEPOS , XOPIS Vo TapOAEinETOL TO
eAKLoTIKO YounAd KdoToC. ‘Exovtag Bpet To Pacikd ototyelo, 1 KATAGKELT OXESACTNKE YOPW OO
avTo.

E@ocov n gpevvd olokAnpmbnke, Eexivioe 1 LVAOTOINGOT TOV KOTOGKEVAGTIKOD KOUUATION TNG
gpyooiag . H koatackevn ohokAnpmOnke evtdg Tpidv MUEPOV KOl OTOTEAOLTAV amd OAM OGO
avaypaeovtal 6To0 KePAAo «Xyediaon Kol KATaokevn LAKOD pépovsy. Emopevo Brpa ntov 1
ovvtaén Tov AOYICUIKOD OV E€lxe G OKOTMO TNV OUPIOPOUN ETKOWVOVIOL TOL ¥PNOTN UE TNV
POUTOTIKT KATAGKELT). To KOUUATL TOV AOYIGHIKOD YOPIGTNKE GTNV 10TOGEADN KOl GTO EAEYYO TOV
ESP32-CAM. Eva and ta {ntodpeva g epyaciog NTov 1 EVKOAID TOL TPEMEL VA TAPEXETOL GTOV
ypnotn kob’ OAn v ypnon &ite otov amhod EAEyY0 €iTE GTOV TPOYPOUUOTIGUO, GUVETMS
ypnowonomnke ®g Pdacn yw TNV 10T0cEAIdD €va MO OAOKANp®UEVO TEPPAAAOV TTOL
amevduvoTOoy  GE  EKMOLOEVTIKY] POUTOTIKY OT®MG  avoeépetar oty evotnta  «Kmdwkog
[poypappoatog lotoceridag», 6mov mpootédnke Kot Tpomomombnke o mnyaiog KOSKAG Yo va
KOAOTTEL TIG avaykes TG epyaciog. [apddinia ywotay kol 1 ovamtuén Tov AOYIGHIKOD OV
TPoop1LOTAV Y10 TOVG UIKPOETEEEPYAGTEG, OOV 1 LLOVT| amapaitnTN TPooONkm tav ot Piiodnkeg
YUl TOV EAEYYO TMV KAPEPDV KOL TNV OMLovpyio achyypovov SKTHOoV.

Telkd, Hetd amd StoTNUe dVO PUNVEOY OAOKATPGONKE 1) GVUVTAEN TOL AOYIGUIKOD KOl AVOUEVOTAV
1 OOKLUOOTIKN AELTOLPYIC TOL Y10 TNV EXKVPMO TNG ATOTEAEGLATIKOTNTOG TNG epyaciog. [ tnv
¥PNON TOL AoylouikoD Enpene va. yivel Tpomomoinon tov pvbuicewv tov modem/router mote va
30000V otatikég d1evfiveelg oTIg cLOoKEVES Kat petémertd port forward yio va yivovv mpooBaocipeg
a6 To dladiktvo. Emmpocheta ypnowonomdnke n miateopuo XAMPP  m¢ péco mapoyng e
16700eAd0¢ . Oho To TOPATAVED CVOPEPOVTOL OVOALTIKO GTO Ke@AAmio «Pvluicelg tomikod
dwtHovy.

"Eyxovtag mhéov katoeépel TNV obVOEST TNG 10TOGEMOOG e TO TOYKOOUI0 diKTLO, «avEPNKE » 0
KOOKAG TOV oeVHVLVOTOV GTO POUTOTIKO OYNIO KOl OTIG TEPLPEPIKES KAUEPEG YPTOULOTOIDVTOG
é¢vav USB o¢ Serial petatponéa, Loyo 10V Teploptopod BupmdV 1oV VINPYE GTOV WKPOETEEEPYAGTN
ESP32-CAM. To otddo mov akolovbnoe NTav 1M enoAnfevor TG 6mOTNHG AEITOLPYING TNg
gpyooiag, omol emkvpdbnke pe v Ponbelo eiAwV TOL KATAPEPOV VO, EAEYYOLV KOL V.
TPOYPAUUATICOVV TO POLITOTIKO OYMLLOL ATt TV TEPLOYT TNG KOTOIKING TOVG. XVUVETMC O VITOAOITOG
xPOVOG aplepmBnKe otV €0pecT Kat EMOOPOHOT TVYXOV AaOMV GTO KOUUATL TOV AOYICUIKOD EiTE
NTAV TG I6TOGEAIDOG EITE TNG POUTOTIKNG KATUGKELNC .
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AIIOTEAEXMATA

ZOUQOVA LE TNV dOUT TNG EPYACING, avaKoAVPONKE OTL :

1) Mg K0GTOG KOTOOKEVNS YOP® ©TO, TEVAVIO €VPGO VIAPYEL M duvaTdTNTA VAOTOINGNG
EQOPLOYADV TOV UTOPOVV VO, YPTGLULOTOLOVV TO S1adIKTLO Y1 SAPOPES YPNOELC.

2) EmmpocHeta, n avaykn Hog KEVIPIKNG IGTOGEAIDAG Y10 TNV Sloyeiplon TV cuVIEdEUEVOV
GUOKEVMV OOTEAEGE GTUAVTIKOC TTOPAYOVTOG GTI] EDPECT] TNG AOLVOLING TNG ETKOIVMVING
peta&n Server ko client ympig v xpHon GLYKEKPYEVOL TOHTOV TPOTOKOAAOL OTT®S TO
web socket, 516t 0 kevipikdg voloyloThg (Server) allalel Bvpa emtkovaviag kébe popd
OV GTEAVEL VU LLOL.

3) Télog, amd v TPAOTN OTIYUN TG SOKIUNAG TNG EQOPUOYNG, GAvVNKE OTL dev umopel
TOPUTAV® OO EVOG XPNOTNG Va. £XEL TPOSPaOT] OTIC KAUEPES Y®PIG VO UMV EXEL CTULOVTIKN
OTMAELD GTNV EVKPIVELN TNG OTTIKNG EIKOVAS.
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XYMIIEPAXMATA

"Eyxovtag @épet €1¢ mépag TNV OAOKANP®ON TNG SIMA®UOTIKNG Epyociag, Pyke CUUTEPAGHLO OTL Ol
EQUPLOYES TTOL amMEVOVVOVTOL GTIV 0dNYNON Kol EAEYYO UNYXOVOAOYIKOD €EOTAIGUOV UE HEGO
gmkowvmviag to dadiktvo, Ba apyicovv va epepavifovial oe didpopa emayyéApata Kot Topeis g
kowwviag. H avaykn tAeyeipiopon pe peyddn axpifela eAéyyov, Mo £yl apyicel va EVIAGGETOL
ot kofnuepwotnta eite glval Pe TNV HOPEN TOV U EXOVOPOUEVOV OEPOCKAPDOV YVOGTE MG
drones | UAV [37], eite pe tnv nopen| g epyaciog amod amdotact A0yo ¢ LETOPOTIKNG TEPIOS0V
7oLV dnuovPYNoE N mavdnuia tov 2020 [38].

EmmpdocOeto 1 toyoppubun e&EMEn g TeyvoAoyiog €xel MON OVTOUATOTOMGEL TOAAES
enovolopfPavoue diepyacieg og diapopovg topeic g Prounyaviag, yopis OU®c va umopei va
avromeEéADel ue mANpn ovtovopio oe KABe mPOPANUa, @epewnelv evépyeleg emdtopOmong M
advvopio dlayeiptong ampdouevov cuvinkov. Xe éva Pabud mavto o vadpyel o avOpOTIVOC
TAPAYoVTaG Yo TNV avaykaio d1evBétnon, cuvendg o TNAexepiopos Ba amotelécet Eva peydio
Prno oty S1EVKOAVVEN TNG EPYUCING, XMPIC VO, ATALTEITOL 1] PVCIKN TOPOVGIA.

H mapovoa duthmpatiky epyacia eiye okomo v enitevén wog Tpoomdfelag yio TNV mpocsyyion
TOV TOPATAV®, ONANON TOV EAEYYO KL TOV TPOYPOUULOTIGUO MG UNYAVOLOYIKNG KATAGKELNG €&
OTOGTACEMG LLE TO OLVOTOTEPO YOUNAO KOGTOG. MoAovaTL 1 Aettovpykdtn o, MTav 1 embountn,
vINpYaV TOAAOL Tapdyovieg mov dev AEONKav vrdyy Kotd v ddpkewa g oyediaong. To
POUTOTIKO OYMUO  OYESIGGTNKE Y10, VO XPTOLUOTOIEITOL UOVO OE EMIMEDT EMPAVELD YMPIC VA
VIAPYOLY EUTOOLNL GTOV YDPO AELTOVPYIOG TOL. ZUVERMG av LIAPYEL BEANOT va Agttovpyel o€
TEPPAALOV SIPOPETIKO 0md 0wTO TTOL avoEEpOnke, Oa Tpémel va, yivel elcoy®yn KATAAANA®Y
actnmpov 6nmg aoOnTpeg amdeTAoNS 1] NAEKTPOVIKO YUPOGKOTIO, MGTE 1| TPOYPUUUATICUEVN
Kivnon mov £xel CLVTALEL O XPNOTNG VA £XEL EMTUYNEVT EKTEAEST YWPIG ATOKAIGELG 1] OTPOGUEVDL
GOAALLOTOL.

Téhog, epdoov dlavioovue Ty 4" Plounyavikn ETovacTaon Kol TOAAES KUWVOTOUIEG £xoVV apyioel
kol Oo ovveyicovv vo  eueovifovior YOopm omd TNV YpNoN TOV UEPIKOC N TANPNG
avTopaToToMUEVEOY drone, oTolocoNTOTE TOV EVOIPEPETAL VO KAVEL UL EL0AY®YT] GTOV TPOTO
oyeodiaong kot Asrtovpyiog piog AexeptllOUEVNG KOTAGKEVNG M| WYEAXVEL VO YPTCULOTOLGEL UId.
«IAOTEOPUO Y10 TNV TPocHnKn Kot e£EMEN S1APOpmV EQUPUOYDV AVEEUPTHTMOG EMLOTILOVIKOD
nediov, pumopei va avoeepbei ony SIMAOUOTIKY Epyocio
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