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Pepakuiiina xoaeris:

Bianosinaasumii
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Hepmonor Irop IllakupoBuu, J0KTOp TeXHIYHHX Hayk, npodecop,
3aBiyBay Kadenpu KOMIT'IOTEPHO-1HTErPOBAHHX TEeXHONOT 1,
aBToMaTH3aWii  Ta  poboToTexHikH, XapKiBCLKOIO  HALLIOHAILHOIO
YHIBEPCHTETY palioe/eKTPOHIKH.

Ouannenko Oaexcanap IBanoBHY, JOKTOP TEXHIYHHX HAaYK, npodecop,
aexan QaxkyabTeTy ABTOMATHKH Ta KOMI'IOTEPHIOBAHHX TEXHOIOII,
XapKiBCbKOro HALLIOHATLHOIO YHIBEPCHTETY PajlioeIeKTPOHIKH.

Humban Onexcanap MuxaiilioBuy, J0KTOp TEXHIYHHX HayK, npodecop
Kadeapn KOMI'IOTEPHO-IHTEIPOBAHHX TEXHOIOTH, aBTOMaTH3auii Ta
pOOOTOTEXHIKH, XapkiBcbKoro HALIOHATBHOIO YHIBEPCHTETY
PaioeIeKTPOHIKH.

Auapycesny Amnaroniii OuekcanapoBuy, JOKTOp TEXHIYHHX Hayk,
npodpecop, HauyanbkHHK  KpHBOPIZLKOIO  KONEAKY  HALIOHATLHOIO
aBialliifHOro YHIBEPCHTETY

Kocenxo Bikrop BacuiasoBuy, 10KTOp TeXHIUHHX Hayk, npodecop, 3aMm.
aupektopa  Jlepkasnoro mianpuemcreo  «[liBnennnit  nepxasuuii
NPOCKTHO-  KOHCTPYKTOPCHKHIE Ta  HAyKOBO-JOCHIHMI  IHCTHTYT
aBialiitHOT IPOMHCIIOBOCTI».

3amipeus Muxoaa BacuaboBuw, J0KTOp TeXHIYHHX Hayk, npodecop,
JIHpEKTOp Jlepxassoro MIANPHEMCTBA Haykoso-zocaianoro
TEXHOJIONYHOrO IHCTHTYTY NpHIaLo0yyBaHHS.

Ceumr Boaoaumup  MurpodanoBuy, JOKTOp TeXHIYHHX Hayk,
npodecop, paauuk  aAupextopa  JlepkasHe — HayKoBO-BHpOOHHYE
nianpuemcTeo «O0'cananns Komynapy.

®omorcuka Oaena BaaaucaasiBua, KaHanaar TeXHIYHUX HAaYK, JOLEHT
saiyBay  Kadenpu «Enextponnux anapariey  Kpemenuyusxoro
HALIOHAILHOTO YHIBepcHTeTY iMeHi Muxaiina Octporpajcskoro.
Kyxapenxo JImutpo Boaoammupormuy, Kawimaar TexXHIYHHX Hayk,
gouent  xapeapn  «Enextpommnx  anapariey  Kpemenuyuskoro
HaLIOHATLHOTO YHIBepcHTeTY iMeHi Muxaiina Octporpajacskoro
Jlemceka Haranis [laBaiBua, kauauaar TeXHIYHHX HayK, AOLEHT
kadep  KOMI'IOTEPHO-IHTErPOBAHHX TEXHOJIOI i, aBTOMaTH3AUll Ta
pobOTOTEXHIKH, XapkiBcbkoro HALIOHATLHOTO YHIBEPCHTETY
PaiOeNeKTPOHIKH.

Gypmanosa Haranis Isanisna, Kananiar TeXHiYHHX HaYK, JOLEHT, B.O.
gexana  dakynstera  PagioeneKTpoHIKH 1 TeJeKOMYHiKauiii,
Hauionansnoro yHisepcuteTy «3anopizbka noiTexHikay.

€pcces Baaaucaas  B'svecaaBoBuw, JI0KTOp  TEXHIYHHX — Hayk,
npodecop kadeapu KOMIT'IOTEPHO-IHTEIPOBAHHX TeXHONOT 1,
aBToMaTH3alii  Ta  pobOTOTeXHIKH, XapKiBCHKOIO  HALIOHAILHOIO
YHIBEPCHTETY pajlioe/IeKTPOHIKH.
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VJIK 352.075

AHAJII3 MOBLIBHHX POBOTOTEXHIYHHUX ILTAT®OPM JUISI 'YMAHITAPHOI'O
PO3SMIHYBAHHSI

M. 36iTucs
XapkiBChKHii HALUOHANBLHHI YHIBEPCHTET PATiOLICKTPOHIKH
Vkpaina, 61166, Xapkis, np. Hayku 14
Email: mykhailo.zbitniev@nure.ua

Anorauin: B crarri Gyno npoBeaeHo aHanis Cy4acHHX poOOTOTeXHIYHHX IUaTdopm, €Ki
BHKOPHCTOBYIOTLCS NPH FYMAHITApHOMY po3MiHyBaHHI. Y crati Gyno posrisHyTo 6a30Bi NOHATTHS
NpO TyMaHITapHe PO3MIHYBAHHS, METY Ta aKTYAIBHICTh LbLOro, NPOAHATIZ0BAHO Pi3HI BHAH Ta
METOH PO3MIHYBAHHS. A TAKOK PO3INIAHYTO JACKUILKA NMPHKIAMIE MOOLILHHX poGOTO TeXHIYHHX
maatdopm.

Kmouosi cioBa: MoGLILHI poOOTH, PO3MIHYBAHHS, TYMAHITAPHE PO3IMIHYBAHHS.

ANALYSIS OF MOBILE ROBOTIC PLATFORMS FOR HUMANITARIAN DEMINING

M. Zbitniev
Kharkiv National University of Radio Electronics
Ukraine, 61166, Kharkiv, Nauky av.,14
Email: dopnub@gmail.com

Anotations: The article analyzed modem robotic platforms used in humanitarian demining. The
article considered the basic concepts of humanitarian demining, its purpose and relevance, analyzed
various types and methods of demining. Several examples of mobile robot technical platforms are
also considered.

Key words: mobile robots, demining, humanitarian demining.

Il'ymaniTapie po3MiHYBaHHS — 1€ NPOIEC BHAAICHHS HAIEMHHX MiH 13 3a0pyaHeHHX TepHTOpiil.
BaxkkicTe UBbOTrO 3aBJAHHS NOJSTAC y BHCOKOMY PH3HKY MOOIMHOT LIKOAM /IS canepiB Ta iXHBOIO
obnaananns. BuyTpimni excruryarauiiini BHTPaTH YacTO 3MyUIYE canepiB BUIMOBHTHCS BiJl 3aB/laHHs
0 #oro zaBepuieHHs, poOnsyH Taki 00NacTi /UKepenoM PH3IHKY, OCOOIHBO JUIS UMBLILHOIO
Hacenenns[1).

PoaMinyBaHHS SBAKCTHCH BAXIHBOIO MYMAHITAPHOKO AIUIBHICTIO, KA CIPAMOBAHA HA BHARJICHHS,
HeliTpanizaliio Ta BHAAICHHS HepO3ipBaHHX BHOYXIBOK, TAKHX SK MiHH Ta GocnpHnacH, 3 NpHPOAHHX
abo CTBOPEeHHX MIOAHHOIO 00'CKTIB | TepHTOpiil. BakaHBiCTs wi€T onepauii BAAKO NEpeoLiHHTH, |
BOHA Mac JIeKUIbKa KIIOYoBHX acnekTis. Lls onepauis cnpuse piiHorIenHio Ge3nexu Ta crablibHOCTI
Ha TepuTOpii, Ae panime Oynu poskuaani Minu Ta OGoenpunacu. lle no3sonse BiAHOBHTH
roCNOAapCLKY ASIBHICTL | CIPHAC BCTAHOBJICHHIO MHPY Micas Biiinu abo konduikry. Poaminysanus
3abesneuye A0CTYn 0 pecypciB Ta iHQPACTPYKTYpH, SKi MOXKYTh OyTH HEJOCTYNHHMH Yepes
nebeanexy BuOyxie. Lle onomarac BIAHOBHTH KHTTCABUIBHICTL HA TEPHTOPIAX, AKI panile Oyau
BIJIOKpeM/IeH! BiJl CBITY Yepes HeOesneky. Ll Ai/IBHICTL TaKOXK CIpHAC IyMaHITAPHHM ONEpPALIIsM,
Je TPYNH JONOMOTH T4 FyMaHITapHi OpraHilauii HAMaraloTLCA HANATH JIONOMOTY HACEJICHHIO, 1O
nocTpaxaaio Biji kouduikty abo npupoannx karactpod. Poaminysanns cnpusec 30epekeHHIo LiHHOT
KYILTYPHOI CIaJIIHHK, SKa MOAe OYTH MijJ 3arpo30i0 Yepes HepolipBani BHOYXiBKH. Minn MOXKYTH
3aBAATH WKOAH ICTOPHYHHM NaM'ATHHKAM, apXeoNOriYHHM PO3KONKAaM Ta iHIWMM of'ckTam
KyAbTYpHOI BazuiiBocTi[2].
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PoaMinyBaHHS TaKOAK CHOPHAC BUIHORICHHIO COLIATLHOTO Ta EKOHOMIYHOIO PO3BHTKY Ha
micaskoHGAIKTHHX TepuTopisX. Lle cnpHse eKOHOMIYHOMY BUIHOBICHHIO, JATYYEHHIO IHBeCTHII 1
MIIBHICHHIO SKOCTI AKHTTA MICLEBOI0O HACe/ICHHA.

Yei 1l acnekTH MiAKPecIioTh BAAKIHBICTL. POIMINYBAHHS B CYHacHOMY CBITI, ¢ KOH(UIKTH Ta
NPHPOHI KaTacTpodH MOKYTH 3ATHIIHTH 32 co00i0 HeGeaneuHi HACHIAKH NS XKHTTH 1 Oesnexkn
mojeil. PoaminyBaHHS € BaAJIHBOIO CKJIAMOBOIO MyMaHiTapHOi pobOTH, 1 BOHO BHMarac criBnpaui
PI3HHX ramy3eif HayKH, TEXHOJIONH | FyMaHITApHOT JIONIOMOI'H JUIS IOCATHEHHSA MeTH - GeanevHoro Ta
CTabLILHOTO CBITY.

PoaminyBanns, cnpamoBane Ha ycyHeHHS HeOeanek# BHOYXY MiH 1 IHIIHX BHOYXOBHX NPHCTPOIB
Ana 3abeanevenns GeanekH ryMaHITapHHX TNPalliBHHKIB, MHPHOIO HACeNCHHS Ta IyMaHITapHHX
onepauiif, BUIPIIHACTLCA B TPaAHUIHHOrO po3MiHyBaHHS. [0NOBHI BIAMIHHOCTI MIK HHMH
NOJIAralOTH Y HACTYIHOMY:

MeTa ryMaHiTapHOro po3MiHYBaHHS nonsrac B 3abesnedenHi Oe3nekH IHTEpeciB ryMaHiTapHHX
Al Ta MHPHOTO HAceNeHHS, B TOil 4ac SK 3BHYaliHe PO3MIHYBAaHHS, SK IPaBIIO, CIPIMOBAaHE Ha
BHKOHAHHSA BiliCBKOBHX 3aB/IaHb.

I'ymanitapie po3aMiHyBaHHS BHKOPHCTOBYE Pi3HI METOJAM Ta TeXHOJIOIi, Taki K pyuHa poGora,
pobOTHIOBAHI CHCTEMH Ta CHELIANI30BAHI CEHCOPH JUIS BHABICHHA Ta Oe3NEYHOro YCyHEHHS
BiOyxonebesneunnx ob'ekriB. Y Toil yac K 3BHYaiiHe POIMIHYBAHHS MOXKE BHKOPHCTOBYBaTH
Ouiblie BifiCEKOBHX 3acO0IB Ta MIIXO/AIB, BKIIOYAIOYH BHOYXOBI NPHCTPOT Ta pyuHE PO3MIHYBAHHS.

MoGiteni  poGoToTexHiuni miarGopMi A8 PoIMIHYBaHHA - Le creuianizopaHi poGoTH,
NPH3HAYEH] JUIA BHABICHHS, HeifTpanizaliil Ta BHAQICHHS Heposipanux BuOyxisok (HBB) 1a inmmx
BHOYXOBHX NpHCTPOIB 3 HeGeaneuHux o0'¢kTIB 1 TepHTOpiii. BOHH BHKOPHCTOBYIOTHCS B PI3HHX
cepax, BKTIOYAIOUH BIfiCHKOBHII, I'yMaHITapHHIi Ta LHMBUILHHI KOHTCKCTH, | MalOTh Ha MeTi
3abesneunT Geanexy i 3IMEHIIHTH PHIHKH JUIA JOAeH, SKi 31iCHIOITL posminyBanns. IcHye aBa
OCHOBHHX THITH TaKHX narhopm :

Tenekeposani pobor: Lle pobori, sKi onepatop MOXKe KepyBaTH 3 BHKOPHCTAHHAM
AucTaHUiitHoro kepyBanus. Bounm Mmoxyts Oyru mamiiimumu ans suganenns HBB ta immmx
BHOYXOBHX NPHCTPOIB 3 HeGeaneunnx ob'eKTiB.

[lonynspuyMi  pilleHHAM JUIA TeleKepoBaHOro poGoTa Ui TYMAaHITApPHOIO PO3MIHYBAHHS
micuesocti € pobor TEODOR komnanii Telerob [3]. Bin € oauicio 3 4HCICHHHX TeleKePOBAHHX
MOOUILHHX poGOTH30BAHHX NIATHOPM, AKI BHKOPHCTOBYIOTLCS /UIS IYMAHITAPHOIO POIMIHYBAHHSA 1
Gesnexn Ha HeGeaneunux TepuTopisx. Bin Jonomarac 3MEHIIMTH PHIHKH JUIS KHTTS PO3MIHYBaviB
Ta 3abe3nevye edeKTHBHE BHAANCHHS BHOYXOBHX NPHCTPOIB 3 HeGeaneunux Micub. Bin ocHamenuii
PYKOIO MAHINYJATOPOM $Ka JO3BONSEC BHKOHYBATH PI3HI 3aBJAHHA, BKIIOYAIOYMH BHABJICHHS,
poaminyBanns. Takox BiH oOnajHaHuil PIHOMAHITHHMH CEHCOPAMH | KaMepaMi, AKi J0NOMaraloTh
oneparopy BHSBISATH i aHanisyBaTH BHOYXoBiI npHcTpoi Ta Hebeaneuni ob'extu. Ila indopmanis
nepeacTLes oneparopy B peanbHomy vaci. Pobor TEODOR npescrasnennii na pucynky 1.
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Pucynok 1 - Tenexeposana poGotisopana nnardopma TEO[SOR Telerob [3]

Aptonomui poboru: Lli poGoT 31aTHI BHKOHYBATH 3aBJaHHS PO3MIHYBAHHSA aBTOHOMHO Ge3
NpAMOro BTpy4aHHs oneparopa. Boun 3a3puvaii oGnaamani pi3HHMH CEHCOPAMH Ta IITYYHHM
IHTEIeKTOM /LIS Hairauii Ta susaienns HBB.

Ipuknanom takoi muardgopmu ¢ Mine Kafon Drone ne asronmomumii GeaniiotHuk, skuii
BHKOPHCTOBYCTLCA JUIS BHSRJICHHS Ta Kaprorpadysanus MiH. Bin ocnamenuii naGopom kamep i
CEHCOpIB, AKi J03BOJNAIOTH BHABIATH MiHH Ha Beaukiil mnomi. [licns BuSBIeHHS MiH, BIH MOXe
HAJABaTH JlaHi JUIS TMOJANLINOro posMiHyBanus. beaninorna GoproBa cHCTeMa pO3MiIHYBaHHS
BHKOPHCTOBYC TpHETaNHuii npolec /UIA aBTOHOMHOIO KaprorpadyBaHHS, BHSARICHHS Ta MiJAPHBY
HazeMHHX MiH. Bin nitac man norenuiiino neGeaneunmmu paiionamu, crsopoioun 3D-kapry 3a
aonomoroio 3D-kamepu, GPS 1 komn’orepa. [lorim Bin BHKOpHCTOBYE MeTanourykay, mod To4yHo
BHIHAYHTH PO3TALIYBAHHS MiH 1 AojaTH reoteri. [loTiM Ge3niIOTHHK MOXe PO3IMICTHTH JETOHATOP
HaJl MIHAMH 323 JIONOMOrol0 MaHIMyISTOpa, a MOTIM BUUICTITH Ha GeaneyHy BIJACTaHb i MiIpBaTH
miny[8].

AstoHomHa nuardopma s poaminysanns Mine Kafon Drone npeacrasnena na pucysky 2.

Pucynox 2 — Asronomua naardopma s posminysanus Mine Kafon Drone [4)
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OCHOBHHMH 3aBJAHHAMH TaKHX IIAT(OPM € BHABICHHS, HelTpatizauis Ta BHAaleHHs. PoGotn
VIS PO3IMIHYBAHHS MOAYTh BHKOPHCTOBYBAaTH PpI3HI THIH CEHCOPIB, TaKi K MeTajloulykadi,
Paio/IeTeKTOPH Ta KaMepH, /uis Busrienns HBB.

Jleski poGorn MoxkyTe Oyt obnaamami 3acobamu HeifTpanizalii, TaKHMH SK 3HCLIKO/KCHHS
BuOyxis aGo sinanenns HBB. Takox BoHH MOXKYTh BHKOPHCTOBYBATH MEXaHI3MH VIS BHIAICHHS
HBB 3 neGesneunnx 3om, 3abesnedyioun Geanexy s oneparopis(5).
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JNOJATOK B

OcHoBHUI (haiisT POITUBKU

#include <WiFi.h>
#include <ESPAsyncWebServer.h>
#include <NewPing.h>

#include "esp camera.h"

#include "soc/soc.h"
#include "soc/rtc_cntl reg.h"

#include "esp wifi.h"

#define CAMERA_ MODEL_AI THINKER

#define PWDN_GPIO NUM 32
#define RESET GPIO_ NUM -1
#define XCLK_GPIO NUM 0
#define SIOD_GPIO NUM 26
#define SIOC_GPIO NUM 27
#define YO _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
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#define HREF_GPIO NUM 23
#define PCLK_GPIO NUM 22

const ChaI' *ssid = "******n;

const char *password = "#*###*x",

const int trigPin = 14;
const int echoPin = 15;

NewPing sonar(trigPin, echoPin, 200);

#define SERVO_PIN 13
#define SERVO_FREQ 50

framesize t framesizeValue = FRAMESIZE QVGA;
int qualityValue = 10;

int servoPosition = 90;

AsyncWebServer server(80);

void setup() {
WRITE PERI REG(RTC CNTL BROWN OUT_REG, 0);

Serial.begin(115200);

camera_config_t config;

config.ledc_channel = LEDC_CHANNEL 0;
config.ledc timer = LEDC TIMER 0;
config.pin d0=Y2 GPIO NUM;
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config.pin_d1 =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 d6 =Y8 GPIO NUM;
config.pin d7=Y9 GPIO NUM,;
config.pin_xclk = XCLK GPIO_NUM;
config.pin_pclk = PCLK GPIO NUM,;
config.pin_vsync = VSYNC GPIO NUM;
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;
if(psramFound()){

config.frame size = FRAMESIZE QVGA;

config.jpeg quality = 10;

config.fb count = 2;

} else {

config.frame size = FRAMESIZE QVGA;

config.jpeg quality = 12;

config.tb _count = 1;

b

esp_err_terr =esp_camera_init(&config);

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

return;

}

// Setup servo control using LEDC
ledcSetup(LEDC_CHANNEL 1, SERVO_FREQ, 16);
ledcAttachPin(SERVO_PIN, LEDC_CHANNEL 1);

moveServo(servoPosition); // Initialize servo position

WiFi.begin(ssid, password);
delay(500);

long int StartTime=millis();
while (WiFi.status() '= WL_CONNECTED)
{

delay(500);

if ((StartTime+10000) < millis()) break;

// Start the server

startCameraServer();

if (WiFi.status() == WL_CONNECTED)

{
Serial.println("");
Serial.println("WiF1 connected");
Serial.print("Camera Ready! Use 'http://");
Serial.print(WiFi.localIP());



Serial.println("' to connect");
} else {
Serial.println("");
Serial.println("WiFi disconnected");
Serial.print("Self-hosted camera Ready! Use 'http://");
Serial.print(WiFi.softAPIP());
Serial.println("' to connect");
char* apssid = "ESP32-CAM";
char* appassword = "Grandway 1";

WiFi.softAP((WiFi.softAPIP().toString()+" "+(String)apssid).c_str(),
appassword);

}

for (int i=0;1<5;1++)
{
ledcWrite(7,10); // flash led
delay(50);
ledcWrite(7,0);
delay(50);

void loop() {
delay(3000);
Serial.printf("RSSi: %ld dBm\n",WiFi.RSSI());

}

void startCameraServer() {
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server.on("/", HTTP_GET, [](AsyncWebServerRequest *request) {

static const char PROGMEM INDEX HTML[] = R"rawliteral(

<!doctype html>

<htmlI>

<head>
<meta charset="utf-8">
<meta name="viewport" content="width=device-width,initial-scale=1">
<title>Control panel</title>

<style>

*{

box-sizing: border-box;

}

Tow {
margin-left: auto;
margin-right: auto;

}

.column {
float: left;
padding: 5px;
margin: 10px;

}

body {
font-family: Arial,Helvetica,sans-serif;

background:#000000;



color:rgb(185, 0, 0);
font-size:16px

b

h2{
font-size:18px

b

section.main {
display:flex

b

#menu,section.main {
flex-direction:column

b

#menu {
display:none;
flex-wrap:nowrap;
min-width:340px;
background:#363636;
padding:8px;
border-radius:4px;
margin-top:-10px;
margin-right:10px

b

#content {
display:flex;
flex-wrap:wrap;
align-items:stretch

b
figure {
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padding:0;
margin:0;
-webkit-margin-before:0;
margin-block-start:0;
-webkit-margin-after:0;
margin-block-end:0;
-webkit-margin-start:0;
margin-inline-start:0;
-webkit-margin-end:0;
margin-inline-end:0
b
figure img{
display:block;
width:100%:;
height:auto;
border-radius:4px;
margin-top:8px
b
(@media (min-width: 800px) and (orientation:landscape) {
#content{
display:flex;
flex-wrap:nowrap;
align-items:stretch
b
figure img{
display:block;
max-width:100%;
max-height:calc(100vh - 40px);



width:auto;
height:auto;
margin-left: auto;
margin-right: auto

b

figure {
padding:0;
margin:0;
-webkit-margin-before:0;
margin-block-start:0;
-webkit-margin-after:0;
margin-block-end:0;
-webkit-margin-start:0;
margin-inline-start:0;
-webkit-margin-end:0;

margin-inline-end:0

}

section#buttons {
display:flex;
flex-wrap:nowrap;
justify-content:space-between;
margin-left: auto;
margin-right: auto

b

#nav-toggle {
cursor:pointer;

display:block
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b
#nav-toggle-cb{

outline:0;
opacity:0;
width:0;
height:0

b

#nav-toggle-cb:checked+#menu {
display:flex

b

.nput-group {
display:flex;
flex-wrap:nowrap;
line-height:22px;
margin:5px 0

b

.Input-group>label {
display:inline-block;
padding-right:10px;
min-width:47%

b

.Input-group input,.input-group select{
flex-grow:1

b

.range-max,.range-min {
display:inline-block;
padding:0 5px
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button {
display:block;
margin:7px;
padding:0 12px;
border: 3px solid rgb(255, 0, 0);
line-height:28px;
cursor:pointer;
color:#£1f0000;
background:#000000;
border-radius:5px;
font-size:16px;
outline:0

b

button:hover{
background:#c7c7c7

b

button:active{
background:#9e9¢9e

b

button.disabled{
cursor:default;

background:#a0a0a0

b

input[type=range]{
-webkit-appearance:none;
width:100%:;
height:22px;



background:#000000;
cursor:pointer;
margin:0
b
input[type=range]:focus{
outline:0
b
input[type=range]::-webkit-slider-runnable-track {
width:100%;
height:2px;
cursor:pointer;
background:#ff0000;
border-radius:0;
border:0 solid #0000
b
input[type=range]::-webkit-slider-thumb {
border:1px solid rgba(0,0,30,0);
height:22px;
width:22px;
border-radius:50px;
background:#{fffft;
cursor:pointer;
-webkit-appearance:none;
margin-top:-11.5px
b
input[type=range]:focus::-webkit-slider-runnable-track {

background:#EFEFEF



input[type=range]::-moz-range-track {
width:100%:;
height:2px;
cursor:pointer;
background:#3BA424;
border-radius:0;
border:0 solid #3BA424

b

input[type=range]::-moz-range-thumb {
border:1px solid rgba(0,0,30,0);
height:22px;
width:22px;
border-radius:50px;
background:#{f3034;
cursor:pointer

b

input[type=range]::-ms-track {
width:100%;
height:2px;
cursor:pointer;
background:0 0O;
border-color:transparent;
color:transparent

b

input[type=range]::-ms-fill-lower {
background:#3BA424;
border:0 solid #3BA424;

border-radius:0
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b

input[type=range]::-ms-fill-upper{
background:#3BA424;
border:0 solid #3BA424;
border-radius:0

b

input[type=range]::-ms-thumb {
border:1px solid rgba(0,0,30,0);
height:22px;
width:22px;
border-radius:50px;
background:#{f3034;
cursor:pointer;
height:2px

b

input[type=range]:focus::-ms-fill-lower {
background:#3BA424

b

input[type=range]:focus::-ms-fill-upper {
background:#3BA424

b

.switch{
display:block;
position:relative;
line-height:22px;
font-size:16px;

height:22px
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.switch input{
outline:0;
opacity:0;
width:0;
height:0

b

slider{
width:50px;
height:22px;
border-radius:22px;
cursor:pointer;
background-color:grey

b

.slider,.slider:before {
display:inline-block;
transition:.4s

b

.slider:before {
position:relative;
content:"";
border-radius:50%;
height: 16px;
width:16px;
left:4px;
top:3px;
background-color:#fff

b

input:checked+.slider{
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background-color:#{f3034
b
input:checked+.slider:before {
-webkit-transform:translate X (26px);
transform:translate X(26px)
b
select{
border:1px solid #363636;
font-size: 14px;
height:22px;
outline:0;
border-radius:Spx
b
.Image-container {
position:relative;
min-width:160px
b
.close{
position:absolute;
right:5px;
top:Spx;
background:#{f3034;
width:16px;
height: 16px;
border-radius: 100px;
color:#{ft;
text-align:center;

line-height: 18px;
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cursor:pointer
b
hidden{
display:none
h
</style>
</head>
<body>
<figure>
<div 1d="stream-container" class="image-container hidden">
<div class="close" id="close-stream">x</div>
<img id="stream" src="">
</div>
</figure>
<section class="main">
<div class="row">
<div class="column">
<table>
<div class="input-group" id="range sensor_group">
<label for="range sensor">Range sensor</label>
<div class="switch">

'

<input id="range sensor" type="checkbox" class="default-action'
checked="checked">

<label class="slider" for="range sensor"></label>
</div>
</div>
<tr>
<p>Distance: <span id="distance"></span> CM</p>

</tr>
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</table>
</div>
<div class="column">
<table>
<tr>
<td align="center"><button id="get-still">Photo</button></td>
</td>

<td align="center"><button id="restart"
onclick="fetch(document.location.origin+'/control?var=car&val=6");">Restart</bu
tton></td>

<td align="center"><button id="toggle-stream">Start
Stream</button></td>

</tr>
<tr>
<td>Flash</td>

<td align="center" colspan="2"><input type="range" id="flash"
min="0" max="255" value="0" onchange=

"try {fetch(document.location.origin+'/control?var=flash&val="+this.value); } catch(
e){}"></td>

</tr>
<tr>
<td>Quality</td>

<td align="center" colspan="2"><input type="range" id="quality"
min="10" max="63" value="10" onchange=

"try {fetch(document.location.origin+'/control?var=quality&val="+this.value); } catc
h(e){}"></td>

</tr>
<tr>

<td>Resolution</td>
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—_n

<td align="center" colspan="2"><input type
min="0" max="6" value="5" onchange=

range" id="framesize"

"try {fetch(document.location.origin+'/control ?var=framesize&val="+this.value); } c
atch(e){}"></td>

</tr>
<tr>
<td>Rotation</td>

<td align="center" colspan="2"><input type="range" id="servo"
min="0" max="180" value="" + String(servoPosition) + "'
oninput='updateServo(this.value)> Servo Position<br>"></td>

</tr>
</table>
</div>
<div class="column">
<table>
<div class="input-group" id="metal detector group'">
<label for="metal detector">Metal detector</label>
<div class="switch">

—_n

<input id="metal detector" type="checkbox" class="default-action"

checked="checked">
<label class="slider" for="metal detector"></label>
</div>
</div>
<tr>
<h4>
Distance to mine:
</h4>
</tr>

</table>
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</div>
</div>
</section>
<script>
function updateFramesize(value) { fetch('/framesize?value='+ value); };
function updateQuality(value) { fetch('/quality?value='+ value); };

function updateServo(value) { fetch('/servo?value='+ value);
document.getElementBylId('servoPosition').innerText = value; };

setInterval(function() { fetch('/distance').then(response =>
response.text()).then(data => { document.getElementByld('distance').innerText =
data; }); §, 1000);;

</script>
</body>
</html>

)rawliteral";

/*

String html = "<htmI><body>";

html += "Distance: <span id='distance™</span> cm<br>";

html +="Servo Position: <span id='servoPosition></span><br>";

html += "<input type="range' id="framesize' min='0' max="10' value="" +
String(framesizeValue) + "' oninput="updateFramesize(this.value)>
Framesize<br>";

html += "<input type="range' id='quality’ min='0"' max='63" value="" +
String(qualityValue) + "' oninput='updateQuality(this.value)> Quality<br>";

html += "<input type="range' id="servo' min='0' max='180" value="" +
String(servoPosition) + "' oninput="updateServo(this.value)> Servo Position<br>";

html += "<img src="/stream' width="640" height='480"><br>";
html += "</body><script>";

html += "function updateFramesize(value) { fetch('/framesize?value='+ value);

}H.
b
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html += "function updateQuality(value) { fetch('/quality?value='+ value); }";

html += "function updateServo(value) { fetch('/servo?value='+ value);
document.getElementByld('servoPosition').innerText = value; }";

html += "setInterval(function() { fetch('/distance').then(response =>
response.text()).then(data => { document.getElementByld('distance').innerText =
data; }); §, 1000);";

html += "</script></html>";

*/

request->send(200, "text/html", html);
53

server.on("/distance", HTTP_GET, [J(AsyncWebServerRequest *request) {
int distance = sonar.ping_cm();

request->send(200, "text/plain", String(distance));

s

server.on("/framesize", HTTP_ GET, []J(AsyncWebServerRequest *request) {
if (request->hasParam("value")) {
int value = request->getParam("value")->value().tolnt();
framesizeValue = static _cast<framesize t>(value);
esp_camera_deinit();
startCameraServer();

}

request->send(200, "text/plain", "Framesize updated");

1)

server.on("/quality", HTTP_GET, [[(AsyncWebServerRequest *request) {

if (request->hasParam("value")) {



int value = request->getParam("value")->value().toInt();
qualityValue = value;
esp camera deinit();
startCameraServer();

b
request->send(200, "text/plain", "Quality updated");

1)

server.on("/servo", HTTP_GET, [[(AsyncWebServerRequest *request) {
if (request->hasParam("value")) {
int value = request->getParam("value")->value().toInt();
servoPosition = value;
moveServo(servoPosition);

}

request->send(200, "text/plain", "Servo position updated");

s

server.on("/stream", HTTP_GET, [[(AsyncWebServerRequest *request) {

camera fb t *fb =esp camera fb get();

if (fb) {
request->send P(200, "image/jpeg", fb->buf, fb->len);
esp_camera fb return(tb);

} else {
request->send(500, "text/plain", "Camera capture failed");

b

I3k

server.begin();
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int calcDutyForAngle(int angle)

{
int ms = 1000 + (angle * 1000)/ 180;
int duty = (65535 * ms)/ 20000;

return duty;

void moveServo(int position) {

ledcWrite(LEDC _CHANNEL 1, calcDutyForAngle(position));
b
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