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POZPOBJIEHHSA CHCTEMH KEPYBAHHA MOBLILHHM IHOUIYKOBO-
PATYBAJILHHM POBOTOB

B.C. lNoawosina
Xapriscakiil HAIOBATBHII VHIBCPCHTET PATIOCACKTPOHIKH
Vipaina, 61166, Xapxis, np. Hayku 14
Email: viadyslava holovina@nure.ua
Anorauisn: Jlasa cTarrs copiMoBaHz B pospodKy CHCTEMI KCpySaHHN MODLISHIM OMYXOBO-
pRIvELIEHUM pobotos. B xoai jocaypkenns Oyao obpamo anaparsi Moayak HeoOXummi s
peanizauil cucremn kepysanna. Ha Gasi ofpauux moaynis Oyno pospolicHo 1a  onucaso
nepeastodni  PpyHEUE 33 A00OMOIOK  Teopd  URTOMATHMHOIO KCPYSAHHE, IO J03B0JIHAO
CHPOCKTYBATH CIPYKTYPHY CXCMY KCPYBIHHA 134 (ICPESIPKH FANPONOHOBIHOT CHCTEMI HA CTIKICTS.
Kmnouori crosa: sMobumsni pofor, cCHCTeME KCPYBAHRL, TCOPH SRTOMATHHHOIO KCPYBIHHN.

DEVELOPMENT OF MOBILE SEARCH AND RESCUE ROBOT MANAGEMENT
SYSTEM

V. Holovina
Kharkiv National University of Radio Electronics
Ukraine, 61166, Kharkiv, Nauky av. 14
Email: viadyslava holovinai@nure ua

Anotations: This article is aimed at the development of a control system for a mobile search and
rescue robot. In the course of the study, the hardware modules necessary for the implementation of
the control system were selected. On the basis of the sclected modules, transfer functions were
developed and described using the theory of automatic control, which made it possible to design a
structural control disgram to check the stability of the proposed system.

Key words: mobile robot, control systems, theories of sutomatic control.

Y xonrexeri atficarosoi arpecil Pocilicekol ®Meaepanii na Yipalny axTyunsHicts pospolacsis 1a
BUKOPHCTARHA MOOUILHHX TOMYXOBO-PATYBAILHUX podoTis crac saaemaiino saxansown. L
TEXHONOr MOKYTL BPATYBATI KNTTH, 3a0eaneayiont cpeKTIBEC BHASICHHS T4 PATVEIHHA noacil,
0cOOMIBO B HEOCIMCMHNX YMOBAX BOCHHONO KORMIIKTY Ta niy yaaseasi. Buxopucransg poGoria y
poui 3acobis MOHITOPHNIY T3 pPOIBUIKM JO3BOASC OTPHMYSBATH Baxmmy iHpopsauio npo
POITAMIYBAHHR NPOTHEHIKa Ta Wi #edewnedn ofexri. Taxom soHN MOKYTE GyTH BIKOPHCTIHI
AN POIMIHYBAHES T4 BHERICHNN BUOyXoHcOCaneaHux ob'eKTIE, W0 IMEHUIVE PHINX LIS KHTTS
mogeil. MoOumii poSoTH CTRIOYH BARIHEAM CICMCHTOM KOMYHIKAUN T4 POIBUIKH B yMoOsax
eiicerornx 8, sabcancuyiost eCKTHEHICTR T4 ONCPATHEHICT: MIPasNiHHA BHickkaMB Ta
PATYBATRHIME onepanissu [ 1-4].

Ane pospoOKa ClCTEM KePYRAHIN MOGUILHIMH NOIYROBO-PATYELIEHHMI POSOTAMN CYHKAETLOS
BEAHKOI CKIAIMICTIO Mepe? Pl TexXHiMHMX Ta crpaterisunx dawvopism. [lo-nepme, mrerpaiia
PISHOMAHITHEX CCHCOPIR, BOVATRHEX CHCTCM T2 AJrOpHTMIE IHTYHHOIO [HYCACKTY norpedye
ranGoknx nask 8 o0aacTi xomloreprore 1opy 1a obpobun gamnx. Jpyru# sukink nonarac y
pospolui edextnrnux crpaverifl masirautl 1a npullANTIN pillcHL B YMOBAX HCBHIHARCHOCTY T3
aMmiHnoro otodcrs. Kpis 1oro, Gemncka poGora B yMOBAX BOCHHOIO KOHGUIKTY T3 BIAEMOLN 3
ONCPATOPOM HOTPeOYIOTE pereasHOl yearm o acnekTis Oemnexu 1a eprososikn.  Haufine
CHEProGaDeINCMCHHR T8 MORKINBICTL NPALFOBATH B OOMCKCHHX YMOBAX € [N OJHICI0 BRECIHBOO
TeXHIMHOW TpyaRicTio [5-T].



B sacnigox voro, Ha nepioMy crami pospobKst CHCTEMMN XepysaHHS MOOLILHUM IOUIYKOBO-
pRTyEaseHis  podotoss.  HeoOximo obpars  amapardi moaysi B pamxax  pospobsu
CKCTICPUMCHTAIREOTO 3Paska MOOUILHOTO POGOTA, NPOBOHYETRCE 00PATI HACTYINHI AMAPATHE MOLYIL

- cicrema ynpanniang Ba Gasi ESP32-CAM. Tloesye 8 codi mixpoxkoentponcp ESP32 ta xamepy,
uo zabeanedyc XOMNAXTHY IHTCIPaliio 18 BUUIAICHOTO XCPYBAHHE T8 OYPHMAHHA BlICOOOTOKY
aepes Wi-Fi [8].

- AREryRe nocrifisoro crpymy DC 5B. Buxopucragus DC-sotopia pobuTs cHeTeMy edekmanioio
Ta cacprocfieRTHENOW IS MoGLIRHOrO poGoTa. DC-smoToph Taxox 100pe NIAXOARTE 38 PriHHX
3ARANE, B KCPYBAHEA [IAC 10 MARCEPORHX onepanil [9].

- mpafisep asnrysa L298N. lle noryanuil apoaiisep assaryma, scnll sabeincuye Mosausicry
KCPYBAHHA ABNIYHAMH NOCTHlHOMO cTpyMy 8 o0HABA HANPAMKIL, W0 BARINEO A% TOMHOTO Ta
JMHAMMHOTO KepyBanns pyxom podora [ 10].

- CHCTEM2 KHRICHHR Ha Gasi axymyastopis 18630, Axymymaropi 186350 € xoMpasTHIMI Ta
MAOTL BCAHKY EMHKTS, 010 podurs IX mcansinm subopom ane wussesns mMobizenoro pobora
3abezncuyiosn A08ral =ac AETOHOMHO! poGOTH, BOHH COPRRIOTLH CHCKTHEHOCTI T4 MUHCBPCHOCTI
pobora.

- ynparnigag sepes Wi-Fi 3 oneparopos. Bukopucranns Wi-Fi qoasoase supgancse ynpaniises
POGOTOM ONCPATOPOM HICPCT MCPEAY, WO PoGHTE oro GLIBIN THYMKHM Ta JOZHONAEC BIBEMOTISTH B
peanLHoMy aci 3 poGoToM. Hasire Ha sincrami [11].

- yaeTpazsykosnil ceacop HC-SROM, Mowe Oyrar suxopicranmdl 108 BIHAYMCHHA BIACTAHI 20
ob'exTis, Mo 3ezBOMAC POBOTOR] YHMKATH NCPCINKON T3 PCAryBATH HA 3MINM 8 HASKOMMIIHLOMY
COPEIOHHINI, NORKPAIYIOUH floro Hanraniifnl sosaneoc [12-13].

Jaransuuil 811 OOPAHHX ANAPATHHX MOAVIE NPCACTARICHO HA pHCYARY 1.

a) ESP32-CAM.: 6) Hobby-370 DC 12 V 6600 RPM:
&) [paiiscp anuryna L298N: r) Vasrpassyxorull cencop HC-SRO4
Pucynox 1 - Saransauil 8 o0pasux anaparuux Mogyais

Ane nepea po3podxo0 CTPYRTYPHO! CXCMH T3 CXCMM OUIKIOYCHHS, HeoOXUIHO NpoBCCTH
MOZCTIOBAHHS CHCTOMI KCPYBAHE MOOUILIIM NOWYROBO-PATYBAILHHM POOOTOM 3 BHKOPICTAHIHAM
Teopiil ABTOMATHYHOTO KEPYBAHNN, BUXOHYE Kibka suovornx (yaxuil. Ho-nepuie, soso goigoase
ABUIBYBATH T2 ONTHMIBYBATI E33CMOABO POOOTA 3 OTOMYIONHM CCPeOBNUICM, BPAXOBYIOUH pidHi
cuesapii il MoACTIOBANHA TAKOK J0NOMArac BHIHASHTH OOTHMAILII NapaMeTPH KOHTPOICPIS Ta
ANTOPHTMIA IR JOCATHCHHE NOCTARACHUX 3aBJaHk, 3abesncayiodn ¢feKTHEHICTE Ta TOSHICTE
yopapnigHg. Kpis toro, uell niaxia 2038048¢ RHNBASTH MOKIIHED PHINKH T4 HEAOMKN 8 CReTesi
KCPYBAHHA, [JOMNOMAralosi BIOCKONANOSATH 0 Nepel SBOPOBALECHHAM Yy PCRTLHHX YMOBIX.
BUKOpUCTOBYIOHN TCOPIH ABTOMATHYHOIO XCPVESHHA, OmUIeMO o0pani Moayal y  Burasti
NEPCARTOMHNX Grymxaist ACPILOTo Ta Apyroro
nopuaxy [14-16].

[Mpeactasumo yastpaszsyxoanll ccacop HC-SROM v aurnsm nepenarounol dynxuil nepiioro
NOPHIKY:
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pr
ae: K, — woadpuupent; T, — noctiltua uacy.
Mepeparouna dyuxmia xavepit OV2640 zan ESP32-CAM some Oymi anpokcHMOBaHa, 8K
incansanil nepenapa:

W, (s)=1 2)

[Mepegarouna dyuxkuin camore moaymm ESP32-CAM jan wepysanns MOGLIRMUM T0IYXOBO-
PRTYELIBHIM POGOTOM MOKHA [ICPCCTABHTH Y BHI AL

wm(;)=£";s 3)

ne: K, — kosddinsent.
Jns asaryuis nocrsituore crpymy Hobby-370 DC mokna NpeacTagiTil ¥ BHIALIE NEPpeIaTOHR0T
(BYHEIIT DEPIIOTo NOPAIKY. SKA MAC HACTVIHRI BRI

K
W = -
o () 1478 L

ae: K, — xoxdupueny; 7, — nocriftna qacy.
[epeparouna dyuxuia apaliecpa asaryna L298N smome Gymn anpoxcimoBaHa, K yieansanil
nepeasaiuiiuil CleMent:

W, (s)=1 (5)

[Mepemarouna ynxuiz monyns Wi-Fi, ska 3maxomrscs na moayni ESP32-CAM moxna
NPCACTABHTH Y BHIASAI NepeaTHOT YKl Nepuiono mopaixy:

W sl8)= (6)

1+75
ae: T, — e 3aTpasKi.

[Mepegarouns Gynxuin nepmoro nopiaxy A KusicHns Ha Gasi axymyagropis 18650 moxaa
NPCACTABATH Y BUrARA nepetatsol dyskuit

: I
"n(’)zm (7)

ae: T, — pocriiina 9acy.

Oneparopeskull iHTepdeiic UM nepeiati KOM3HI BUA ONCPITOPS, [PCACTARMMO Y BHITSLI
nepeaaTosHol GYHRLE PICAThHOTO CACMeHTA:

Woulsh= | (5)
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Poapoisso  CTPYRTYPHY CXEMY XCPYBAHHS MOOUIBHAM NOWYKOBO-pATYBAIMMM poloToM 3
BUXOPHCTRHHNM Teopill aBTOMRTNYHOIO XepysapHs Ha Oasl JanponoMOBIHMX NCPSIATOUHNX

(pryrxuilt 1-8. CrpyxTypHa cxema KepyBains npeacrassesa ua pucynky 2 [17]

g

W (5)
lq-—.l
W _w(5)
xﬂ.. ”"“,(S) lq.'-,u
Wy (5) o W, (s) >
- ”'(n (s) e
Faz W, (s5)

Pucynox 2 — CTpykrypaia cXema KepyESHHS MOGLILHIM DOLIYXOBO-PRTYEAILHIM poGoTOM

Ha BXiJ cXeMM XSpVBaHMS DOBACTRCA /IB3 CHIHATH X, T4 X, ,. SKi ONHCYNOTE RASKOANIIHC
cepeiosie Mobiaeroro podorta, ofpolseia iHdopman y surasai ¥, Ta 1, nocTynac Ha
CYMATOP Ta Nepei2erses Ha W (5), Takok #a Oeil 020K NOARIOTHCE KOMHIH oneparopa ¢
sepes 6ok W, | (), sxi npuiisazors 8t g/, . Bimnosimio go orpumanol mdopManii 3 x, .x
Ta g .- oaym ESP32-CAM dopuye kepyiouy xosmanay s W (s) v earasg v. Lelt man
CHIHATY HANXOMHTE 20 W (5). IHO /3¢ MOXKINBICTE KePYEATI JRMIYHAMH DOCTHIHONO CTPYMY.
Takosk, cursan y enrga V' o3 Gaoky W, (s)omicye somickas Ba Gasi akymyasropis 18630 [18].

Bucsonxn: B paskax nposeaenoro gocavusenin Gyno o0pano anaparsi Moyl i pospobsu
CHCTCMM  KCPVBAHHA MOOLILHHM NOMYKOBO-pATYVEANRMMM pofoTom. [le aam0 MowamBkTs,
BUXOPUCTOBYIOMIL  TOOPIN0  ABTOMATHYHONO KCPYBRHHN onucant obpami Moayii y  sIagal
nepeaarossnx Pyuxuiil neporo Ta Apyroro nopuxy. Ha Gasi sxux sanponososasna crpyxrypha
cxeMa kepysanns MOOLIBHUM [OIYKOBO-pATVBANLHNM poborost. V' MalOyIHBOMY [UISHVETHCR
OPOBECTH MOJICIIORIHHA POTpolICHOT CXCMI YIIPARIIHHA T2 nepeaipiTn i 8a crilikicTs.
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JIOJIATOK B

OcHoBHUH (haiin IPOIITUBKH

#include "esp_wifi.h"

#include "esp_camera.h”

#include <WiFi.h>

#include "soc/soc.h"

#include "soc/rtc_cntl_reg.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 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

void startCameraServer();  const int MotPinl = 2; // Left front motor
const int MotPin2 = 16; // Left front motor
const int MotPin3 = 14; // Right front motor
const int MotPin4 = 15; // Right front motor
/lconst int MotPin5 = 1; // Left back motor



/lconst int MotPin6 = 3; // Left back motor
/lconst int MotPin7 = 16; // Right back motor
//const int MotPin8 = 0; // Right back motor
const int detectin = 4; // or 4 int detectState = 0;
void initMotors() {ledcSetup(16, 2000, 8); // 2000 hz PWM, 8-bit resolution
ledcSetup(15, 2000, 8); // 2000 hz PWM, 8-bit resolution
ledcSetup(14, 2000, 8); // 2000 hz PWM, 8-bit resolution
ledcSetup(2, 2000, 8); // 2000 hz PWM, 8-bit resolution/*
ledcSetup(8, 2000, 8); // 2000 hz PWM, 8-bit resolution
ledcSetup(9, 2000, 8); // 2000 hz PWM, 8-bit resolution
ledcSetup(10, 2000, 8); // 2000 hz PWM, 8-bit resolution
ledcSetup(11, 2000, 8); // 2000 hz PWM, 8-bit resolution*/// ledcAttachPin(GPIO, channel)
ledcAttachPin(MotPinl, 3); // Right front motor
ledcAttachPin(MotPin2, 4); // Right front motor
ledcAttachPin(MotPin3, 5); // Left front motor
ledcAttachPin(MotPin4, 6); // Left front motor/*
ledcAttachPin(MotPin5, 8); // Left back motor
ledcAttachPin(MotPin6, 9); // Left back motor
ledcAttachPin(MotPin7, 10); // Right back motor
ledcAttachPin(MotPin8, 11); // Right back motor*/}
void setup() {WRITE_PERI_REG(RTC_CNTL_BROWN_OUT _REG, 0);
pinMode(detectin, INPUT);Serial.begin(115200)// Serial.begin(256000);
Serial.setDebugOutput(true); Serial.printin(); camera_config_t config;
config.ledc_channel = LEDC_CHANNEL_O0;
config.ledc_timer = LEDC_TIMER_O0;
config.pin_d0 =Y2_GPIO_NUM,;
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,;

80



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.fb_count =1;}
esp_err_t err = esp_camera_init(&config);
if (err 1= ESP_OK) {Serial.printf("Camera init failed with error 0x%x", err); return;}
sensor_t * s = esp_camera_sensor_get();
s->set_framesize(s, FRAMESIZE_QVGA);
s->set Vflip(s, 1);
s->set_hmirror(s, 1); initMotors();
ledcSetup(7, 5000, 8);
ledcAttachPin(4, 7); //pind is LED
Serial.printin("ssid: " + (String)ssid);
Serial.printIn("password: " + (String)password);
WiFi.begin(ssid, password); delay(500);
long int StartTime=millis();
while (WiFi.status() '= WL_CONNECTED) {
delay(500); if ((StartTime+10000) < millis()) break;}

startCameraServer();
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if (WiFi.status() == WL_CONNECTED) {Serial.printin("");
Serial.printin("WiFi connected™);
Serial.print("Camera Ready! Use 'http://");
Serial.print(WiFi.locallP());
Serial.printIn(*" to connect"); } else { Serial.printin(""");
Serial.printin("WiFi disconnected");
Serial.print("Self-hosted camera ready! Use 'http://");
Serial.print(WiFi.softAPIP());
Serial.printin(*" to connect");
char* apssid = "ESP32-CAM";
char* appassword = "Grandway _1";
WiFi.softAP((WiFi.softAPIP().toString()+"_"+(String)apssid).c_str(), appassword); }
for (int i=0;i<5;i++) { ledcWrite(7,10); // flash led
delay(50); ledcWrite(7,0); delay(50); }}
void loop() {delay(1000);Serial.printf("RSSi: %ld dBm\n",WiFi.RSSI());
detectState = digitalRead(detectin);
Serial.printin(detectState);// check if the pushbutton is pressed.// if it is, the buttonState is HIGH
if (detectState == HIGH) {// turn LED on Serial.printf("Someone detected in sight"); }}
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JIOJIATOK B

daiin c BeO-cepBepoM

#include "dl_lib_matrix3d.h"
#include <esp32-hal-ledc.h>
int speed = 255;
int speedBalansR = 0; // If the car deviates to the left, then reduce the speed of the right motor.
int speedBalansL = O; // If the car deviates to the right, then reduce the speed of the left motor.
int noStop = 0;
#include "esp_http_server.h"
#include "esp_timer.h"
#include "esp_camera.h"
#include "img_converters.h"
#include "Arduino.h"
typedef struct {
httpd_req_t *req;
size_tlen;} jpg_chunking_t;
#define PART_BOUNDARY "123456789000000000000987654321"

static const char* STREAM_CONTENT _TYPE = "multipart/x-mixed-replace;boundary="
PART_BOUNDARY;

static const char* _STREAM_BOUNDARY = "\r\n--" PART_BOUNDARY "\r\n";

static const char* _STREAM_PART = "Content-Type: image/jpeg\r\nContent-Length:
%u\r\n\r\n";

httpd_handle_t stream_httpd = NULL;
httpd_handle_t camera_httpd = NULL,;

static size_t jpg_encode stream(void * arg, size_t index, const void* data, size t len)
{ipg_chunking_t *j = (jpg_chunking_t *)arg;

if (lindex) {j->len=0;}
if (httpd_resp_send_chunk(j->req, (const char *)data, len) = ESP_OK) {return 0;}
j->len +=len;

return len;}



static esp_err_t capture_handler(httpd_req_t *req) {camera_fb_t * fb = NULL,;
esp_err_tres = ESP_OK;,
int64 _t fr_start = esp_timer_get_time();
fb = esp_camera_fb_get();
if (1fb) {Serial.printIn("Camera capture failed");
httpd_resp_send_500(req);
return ESP_FAIL; }
httpd_resp_set_type(req, "image/jpeg"”);
httpd_resp_set_hdr(req, "Content-Disposition™, "inline; filename=capture.jpg");
size_tout_len, out_width, out_height;
uint8_t * out_buf;
bool s;
{size_tfb_len =0;
if (fb->format == PIXFORMAT_JPEG) { fb_len =fb->len;
res = httpd_resp_send(req, (const char *)fb->buf, fb->len);
} else {jpg_chunking_t jchunk = {req, 0};
res = frame2jpg_ch(fb, 80, jpg_encode_stream, &jchunk) ? ESP_OK : ESP_FAIL,;
httpd_resp_send_chunk(reg, NULL, 0);
fb_len = jchunk.len; }
esp_camera_fb_return(fb);
int64 _t fr_end = esp_timer_get_time();
Serial.printf("JPG: %uB %ums\n”, (uint32_t)(fb_len), (uint32_t)((fr_end - fr_start) / 1000));
return res; }
dl_matrix3du_t *image_matrix = dl_matrix3du_alloc(1, fb->width, fb->height, 3);
if (Yimage_matrix) {esp_camera_fb_return(fb);
Serial.printIn("dl_matrix3du_alloc failed");
httpd_resp_send_500(req);
return ESP_FAIL;}
out_buf = image_matrix->item;
out_len = fb->width * fb->height * 3;
out_width = fb->width;
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out_height = fb->height;
s = fmt2rgh888(fb->buf, fb->len, fb->format, out_buf);
esp_camera_fb_return(fb);
if (Is) {dl_matrix3du_free(image_matrix);

Serial.printIn("to rgh888 failed™);

httpd_resp_send_500(req);

return ESP_FAIL;}
jpg_chunking_t jchunk = {req, 0};

s = fmt2jpg_cb(out_buf, out len, out width, out_height, PIXFORMAT_RGB888, 90,
jpg_encode_stream, &jchunk);

dl_matrix3du_free(image_matrix);
it (Is) {Serial.printIn("JPEG compression failed");
return ESP_FAIL; }
int64 _t fr_end = esp_timer_get_time();
return res;}
static esp_err_t stream_handler(httpd_req_t *req) {
camera_fb_t* fb = NULL;
esp_err_tres = ESP_OK;
size_t_jpg_buf len =0;
uint8 t* jpg_buf = NULL,;
char * part_buf[64];
dl_matrix3du_t *image_matrix = NULL;
static int64 t last_frame = 0;
if (Mast_frame) {last_frame = esp_timer_get time();}
res = httpd_resp_set_type(req, STREAM_CONTENT _TYPE);
if (res 1= ESP_OK) {return res;}
while (true) { fb = esp_camera_fb_get();
it (1fb) {Serial.printin("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,;
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if (!jpeg_converted) {Serial.printin("JPEG compression failed");
res = ESP_FAIL}} else {jpg_buf_len = fb->len;
_jpg_buf = fb->buf;}}}

if (res == ESP_OK) {size_t hlen = snprintf((char *)part_buf, 64, STREAM_PART,
_jpg_buf_len);

res = httpd_resp_send_chunk(req, (const char *)part_buf, hlen);}
if (res == ESP_OK) {res = httpd_resp_send_chunk(req, (const char *)_jpg_buf, jpg_buf len);}

if (res == ESP_OK) { res = httpd_resp_send_chunk(req, _STREAM_BOUNDARY,
strlen(. STREAM_BOUNDARY));}

if (fb) {esp_camera_fb_return(fb);
fb = NULL,;
_jpg_buf = NULL; } else if (_jpg_buf) {free(_jpg_buf);
_jpg_buf = NULL;}

if (res '= ESP_OK) {break;}

int64 _t fr_end = esp_timer_get_time();

int64_t frame_time = fr_end - last_frame;

last_frame = fr_end;

frame_time /= 1000;

Serial.printf("MJPG: %uB %ums (%.1ffps)\n",
(uint32_t)(_jpg_buf _len),
(uint32_t)frame_time, 1000.0 / (uint32_t)frame_time);

last_frame = 0;
return res}
enum state {fwd, rev, stp};
state actstate = stp;
static esp_err_t cmd_handler(httpd_req_t *req){char* buf;
size_t buf len;
char variable[32] = {0,};
char value[32] = {0,};
buf len = httpd_req_get_url_query_len(req) + 1,
if (buf_len > 1) {buf = (char*)malloc(buf _len);
if (Youf) {httpd_resp_send_500(req);
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return ESP_FAIL;}
if (httpd_req_get_url_query_str(req, buf, buf_len) == ESP_OK) {
if (httpd_query_key value(buf, "var", variable, sizeof(variable)) == ESP_OK &
httpd_query_key_value(buf, "val", value, sizeof(value)) == ESP_OK) {} else{ free(buf);
httpd_resp_send_404(req);
return ESP_FAIL;}} else {free(buf);
httpd_resp_send_404(req);
return ESP_FAIL}
free(buf); } else {httpd_resp_send_404(req);
return ESP_FAIL;}
int val = atoi(value);
sensor_t * s = esp_camera_sensor_get();
int res = 0;
if (Istrcmp(variable, "framesize™)){Serial.printIn("framesize");
It (s->pixformat == PIXFORMAT _JPEG) res = s->set_framesize(s, (framesize_t)val);}
else if (!strcmp(variable, "quality™)){ Serial.printin("quality");
res = s->set_quality(s, val);}
else if (!strcmp(variable, "flash™)){ledcWrite(7, val);}
else if (Istrcmp(variable, "speed™)){if  (val > 255) val = 255;
else if (val < 0) val = 0; speed =val;}
else if (!strcmp(variable, "nostop")){noStop = val;}
else if (Istrcmp(variable, "car")) {if (val == 1) {Serial.printIn("Forward");
actstate = fwd,;
//ledcWrite(ledChannel, dutyCycle)
ledcWrite(3, speed - speedBalansL);// nisuii mepen Brepen
ledcWrite(4, 0); // niBuii mepen Hazan
ledcWrite(5, 0); // npaBwuii epes Hazag
ledcWrite(6, speed - speedBalansR); //mpaBuii iepe Briepes
I/l ledcWrite(8, 0);// niBuii 3a1 Ha3an
Il ledcWrite(9, speed - speedBalansR); // niBuii 3a1 Briepen

Il ledcWrite(12, speed - speedBalansR); // npaswuii 3a1 Briepen
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ledcWrite(13, 0); //mpaBuii nepen Ha3az
ledcWrite(4, speed - speedBalansR); // pin 12
ledcWrite(3, 0); //pin 13
ledcWrite(5, speed - speedBalansL); // pin 14
ledcWrite(6, 0); // pin 15
delay(200);}
else if (val == 2) { Serial.printIn("TurnLeft");
ledcWrite(4, 0);// niBuii nepen Briepen
ledcWrite(3, 250); // niBuii nepen Ha3an
ledcWrite(6, 0); // niBuii nepen Ha3an
ledcWrite(5, 250); //mpasuii nepen Buepen
ledcWrite(8, 250);// npaswuii 3a;x Ha3an
ledcWrite(9, 0); // niBuii 3ax Briepen
ledcWrite(12, 250); // npaBwuii 3aa Briepen

ledcWrite(13, 0); //mpaBwii 3a1 Ha3as

delay(100);}else if (val == 3) {Serial.printin(*"Stop");

actstate = stp;
ledcWrite(4, 0);// niBuii nepen Briepes
ledcWrite(3, 0); // niBuii mepen Hazan
ledcWrite(6, 0); // npaBwuii nmepes Hazas
ledcWrite(5, 0); //mpaBuii mepen Briepen
ledcWrite(8, 0);// niBuii 3a1 Hazaz
ledcWrite(9, 0); // niBuii 3ax Briepen
ledcWrite(12, 0); // npaBuii 3ax Briepe
ledcWrite(13, 0); //mpaBwii 3a1 Ha3ag
}else if (val == 4) {Serial.printIn("TurnRight");
ledcWrite(4, 250);// niBuii nepen Briepes
ledcWrite(3, 0); // niBuii mepen Hazan
ledcWrite(6, 250); // npaBwuii nepes Ha3a
ledcWrite(5, 0); //mpasuii mepen Briepen

ledcWrite(8, 0);// niBuii 3a1 Ha3axn
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ledcWrite(9, 250); // niBuii 3an Buepen

ledcWrite(12, 0); // npaBuii 3a1 Briepes

ledcWrite(13, 250); //mpaBwii 3a1 Ha3zaz
delay(100);

}else if (val == 5) { Serial.printin("Backward");

actstate = rev;
ledcWrite(3, 0);// niBuii nepen Briepen
ledcWrite(4, speed - speedBalansR); // niBuii mepea Hazaz
ledcWrite(5, speed - speedBalansR); // npasuii nepen Hazan
ledcWrite(6, 0); //upaBuii mepen Buepen

ledcWrite(8, 250);// niBuii 3a1 Ha3ax

ledcWrite(9, 0); // niBuii 3ax Briepes

ledcWrite(12, 0); // npaBuii 3a Briepe

ledcWrite(13, 255); //mipaBuii 3a1 Ha3az
delay(200);

}else if (val == 6) {Serial.printin("Restart");

ESP.restart();

Yelse if (val == 11) { Serial.printin("leftDiagUP")

ledcWrite(4, 0);// niBuii nepen Briepen
ledcWrite(3, 0); // niBuii mepen Ha3an
ledcWrite(6, 0); // niBuii mepen Hazan
ledcWrite(5, 250); /lmpasuii mepen Briepen
ledcWrite(8, 0);// niBwmii 3a1 Ha3zazq
ledcWrite(9, 250); // niBuii 3a1 Briepen
ledcWrite(12, 0); // npaBuii 3a71 Briepe
ledcWrite(13, 0); //mpaBuii 3a1 Ha3as
delay(200);

else if (val == 12) {Serial.printin(“rightDiagUP")

ledcWrite(4, 250);// niBuii nepen Briepen
ledcWrite(3, 0); // niBuii mepen Hazan

ledcWrite(6, 0); // npaBwuii nepen Hazas
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ledcWrite(5, 0); //npasuii nepen Briepen
ledcWrite(8, 0);// niBwmii 3a1 Ha3zaz
ledcWrite(9, 0); // niBuii 3ax Briepen
ledcWrite(12, 250); // npaBuii 3a1 Briepe
ledcWrite(13, 0); //mpaBwii 3a1 Ha3az
delay(200);

Yelse if (val == 9) {Serial.printIn("leftStraight");
ledcWrite(4, 250);// niBuii nepen Briepes
ledcWrite(3, 0); // niBuii nepen Ha3an
ledcWrite(6, 250); // npaBwuii iepes Hazaq
ledcWrite(5, 0); //upasuii mepen Buepen
ledcWrite(8, 250);// niBuii 3a1 Ha3an
ledcWrite(9, 0); // niBuii 3ax Briepen
ledcWrite(12, 250); // npaBuii 3a1 Briepe
ledcWrite(13, 0); //mpaBwii 3a1 Ha3as
delay(200)}

else if (val == 10) {Serial.printin("rightStraight™);
ledcWrite(4, 0);// niBuii nepen Briepes
ledcWrite(3, 250); // niBuit mepen Haza
ledcWrite(6, 0); // npaBwuii nepes Hazas
ledcWrite(5, 250); //mpaBuit nmepen Briepen
ledcWrite(8, 0);// niBwmii 3a1 Ha3zaz
ledcWrite(9, 250); // niBuii 3a1 Briepen
ledcWrite(12, 0); // npaBuii 3ax Briepe
ledcWrite(13, 250); //mpaBuii 3a1 Ha3as
delay(200);}

else if (val == 7) {Serial.printIn("leftDiagDOWN");
ledcWrite(4, 0);// niBuii nepen Briepen
ledcWrite(3, 250); // niBuii nepen Ha3an
ledcWrite(6, 0); // npaBwuii mepes Hazag

ledcWrite(5, 0); //mpasuii nepen Briepen



ledcWrite(8, 0);// niBuii 3a1 Hazan
ledcWrite(9, 0); // niBuii 3ax Briepen
ledcWrite(12, 0); // npaBuii 3a Briepe.
ledcWrite(13, 250); //mipaBuii 3a1 Ha3as
delay(200);}
else if (val == 8) { Serial.printIn("rightDiagDOWN");
ledcWrite(4, 0);// niBuii nepen Briepen
ledcWrite(3, 0); // niBuii mepen Hazan
ledcWrite(6, 250); // npaBwuii nepes Ha3as
ledcWrite(5, 0); //upasuii mepen Buepen
ledcWrite(8, 0);// niBwmii 3a1 Hazazq
ledcWrite(9, 0); // niBuii 3a1 Briepes
ledcWrite(12, 0); // niBmii 3a1 Briepen
ledcWrite(13, 0); //mpaBuii 3a1 Ha3as
delay(200);}
if (noStop !'= 1){ ledcWrite(4, 0);// niBuii nepex Briepen
ledcWrite(3, 0); // niBuii mepen Ha3an
ledcWrite(6, 0); // npaBuii nepen Hazas
ledcWrite(5, 0); //mpaBuii mepen Briepen
ledcWrite(8, 0);// niBwmii 3a71 Ha3as
ledcWrite(9, 0); // niBuii 3ax Briepen
ledcWrite(12, 0); // npaBuii 3a71 Briepe
ledcWrite(13, 0); //mpaBwii 3a1 Ha3an} }
else{Serial.printIn("variable");
res=-1;}
if (res) { return httpd_resp_send 500(req);}
httpd_resp_set_hdr(req, "Access-Control-Allow-Origin®, "*");
return httpd_resp_send(req, NULL, 0);}
static esp_err_t status_handler(httpd_req_t *req) {
static char json_response[1024];

sensor_t * s = esp_camera_sensor_get();
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char * p = json_response;
*p++="'{;
p += sprintf(p, "\"framesize\":%u,", s->status.framesize);
p += sprintf(p, "\"quality\":%u,", s->status.quality);
*p++ ="},
*p++=0;
httpd_resp_set_type(req, "application/json™);
httpd_resp_set_hdr(req, "Access-Control-Allow-Origin®, "*");
return httpd_resp_send(req, json_response, strlen(json_response));}
static const char PROGMEM INDEX_HTML[] = R"rawliteral(
<!doctype html>
<html>
<head>
<meta charset="utf-8">
<meta name="viewport" content="width=device-width,initial-scale=1">
<title>Control panel</title>
<style>
body{font-family:Arial,Helvetica,sans-serif;
background:#ffffff;
color:#242ha4;
font-size:16px}
h2{font-size:18px}
section.main{display:flex}
#menu,section.main{flex-direction:column}
#menu{ display:none;
flex-wrap:nowrap;
min-width:340px;
background:#363636;
padding:8px;
border-radius:4px;

margin-top:-10px;

92



margin-right:10px}

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

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}

figure img{display:block;
width:100%;
height:auto;
border-radius:4px;
margin-top:8px}

@media (min-width: 800px) and (orientation:landscape){
#content{display:flex; flex-wrap:nowrap; align-items:stretch}
figure img{display:block; max-width:100%;

max-height:calc(100vh - 40px);

width:auto;

height:auto;

margin-left: auto;

margin-right: auto}
figure{padding:0; margin:0;

-webkit-margin-before:0;

margin-block-start:0;

-webkit-margin-after:0;
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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}
#nav-toggle{cursor:pointer;display:block}
#nav-toggle-cb{outline:0;opacity:0; width:0;height:0}
#nav-toggle-ch:checked+#menu{ display:flex}
Input-group{ display:flex; flex-wrap:nowrap; line-height:22px; margin:5px 0}
.input-group>label{display:inline-block; padding-right:10px;min-width:47%}
Input-group input,.input-group select{flex-grow:1}
.range-max,.range-min{ display:inline-block;padding:0 5px}
button{display:block;margin:7px; padding:0 12px;
border: 3px solid #242ba4;
line-height:28px;
cursor:pointer;
color:#242ha4;
background:#ffffff;
border-radius:5px;
font-size:16px; outline:0}
button:hover{background:#c7c7c7}
button:active{background:#9e9e9e}
button.disabled{cursor:default; background:#a0a0a0}
input[type=range]{-webkit-appearance:none;
width:100%;height:22px;background:#ffffff;cursor:pointer;margin:0}
input[type=range]:focus{outline:0}
input[type=range]::-webkit-slider-runnable-track{width:100%;height:2px;
cursor:pointer; background:#242ba4; border-radius:0; border:0 solid #242ba4}
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input[type=range]::-webkit-slider-thumb{border:1px solid rgba(0,0,30,0);
height:22px; width:22px;border-radius:50px;background:#242ba4;
cursor:pointer; -webkit-appearance:none;margin-top:-11.5px}
input[type=range]:focus::-webkit-slider-runnable-track{background:#EFEFEF}
input[type=range]::-moz-range-track{ width:100%;height:2px; cursor:pointer;
background:#242ba4;border-radius:0;border:0 solid #242ba4}
input[type=range]::-moz-range-thumb{ border:1px solid rgba(0,0,30,0);
height:22px;width:22px; border-radius:50px;background:#ff3034;cursor:pointer}
input[type=range]::-ms-track{ width:100%; height:2px;cursor:pointer;
background:0 0;border-color:transparent;color:transparent}
input[type=range]::-ms-fill-lower{background:#242ba4;border:0 solid #242ba4;
border-radius:0}
input[type=range]::-ms-fill-upper{background:#242ba4; border:0 solid #242ba4;
border-radius:0}
input[type=range]::-ms-thumb{border:1px solid rgba(0,0,30,0);height:22px;
width:22px;border-radius:50px;background:#ff3034; cursor:pointer; height:2px}
input[type=range]:focus::-ms-fill-lower{background:#242ba4}
input[type=range]:focus::-ms-fill-upper{background:#242ba4}
switch{display:block; position:relative;line-height:22px;font-size: 16px;
height:22px}
.switch input{outline:0;opacity:0;width:0;height:0}
slider{width:50px;height:22px;border-radius:22px; cursor:pointer;
background-color:grey}
slider,.slider:before{display:inline-block;transition:.4s}
slider:before{position:relative; content:"";border-radius:50%;height: 16px;
width:16px; left:4px;top:3px;background-color:#fff}
input:checked+.slider{background-color:#ff3034}
input:checked+.slider:before{-webkit-transform:translate X (26px);
transform:translateX(26px)}
select{border:1px solid #363636;font-size:14px; height:22px;outline:0;
border-radius:5px}
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.Image-container{position:relative; min-width:160px}
.close{position:absolute;right:5px; top:5px; background:#ff3034;width:16pXx;
height:16px;border-radius:100px; color:#fff;text-align:center;line-height:18px;
cursor:pointer}
hidden{display:none}
</style>
</head>
<body>
<figure>
<div id="stream-container"” class="image-container hidden">
<div class="close" id="close-stream">x</div>
<img id="stream" src="">
</div>
</figure>
<section class="main">
<section id="buttons">
<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</button></td>

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

<td align="center" colspan="3"><input type="checkbox" id="nostop" onclick="var
noStop=0;if (this.checked)
noStop=1;fetch(document.location.origin+'/control?var=nostop&val="+noStop);">No
Stop</td><td></td></tr><tr>

<td align="center"><button id="leftDiagUP"
onclick="fetch(document.location.origin+'/control?var=car&val=7");">leftDiagUP</button></td
>

<td align="center"><bputton id="forward"
onclick="fetch(document.location.origin+'/control?var=car&val=1");">Forward</button></td>

<td align="center"><button id="rightDiagUP"
onclick="fetch(document.location.origin+'/control?var=car&val=8');">rightDiagUP</button></t
d><td></td></tr><tr>
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<td align="center"><button id="turnleft"
onclick="fetch(document.location.origin+'/control?var=car&val=9');">leftStraight</button></td
>

<td align="center"><button id="stop"
onclick="fetch(document.location.origin+'/control?var=car&val=3');">Stop</button></td>

<td align="center"><button id="turnright"
onclick="fetch(document.location.origin+'/control?var=car&val=10");">rightStraight</button></
td></tr><tr>

<td align="center"><button id="leftDiagDOWN"
onclick="fetch(document.location.origin+'/control?var=car&val=11");">leftDiagDOWN</button
></td>

<td align="center"><button id="backward"
onclick="fetch(document.location.origin+'/control?var=car&val=5');">Backward</button></td>

<td align="center"><button 1d="rightDiagDOWN"
onclick="fetch(document.location.origin+'/control?var=car&val=12");">rightDiagDOWN</butto
n></td><td></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){
}><ftd></tr><tr>

<td>Speed</td>

<td align="center" colspan="2"><input type="range" id="speed"” min="0" max="255"
value="255"
onchange="try{fetch(document.location.origin+'/control?var=speed&val="+this.value); }catch(e)
{}"><ftd></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); }catch(e
M} ></td></tr><tr>

<td>Resolution</td>

<td align="center" colspan="2"><input type="range" id="framesize" min="0" max="6"
value="5"
onchange="try{fetch(document.location.origin+'/control?var=framesize&val="+this.value); }catc
h(e){}"></td></tr></table></section></section><script>

document.addEventListener(DOMContentLoaded’, function() {
function b(B) {let C;
switch (B.type) {case ‘checkbox':
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C =B.checked ? 1 :0;
break;
case 'range"
case 'select-one':
C =B.value;
break;
case 'button':
case 'submit":
c="1,
break; default:return}
const D = “${c}/control?var=${B.id}&val=${C};
fetch(D).then(E => {console.log("request to ${D} finished, status: ${E.status} )})}
var ¢ = document.location.origin;
const e = B => {B.classList.add(‘hidden")},
f =B => { B.classList.remove('hidden")},
g = B => {B.classList.add('disabled"), B.disabled = 10 },
h = B => {B.classList.remove(‘disabled’), B.disabled = 11},
i=(B,C,D)=>{D=!(null '=D) || D; let E;

‘checkbox' === B.type ? (E = B.checked, C = !IC, B.checked = C) : (E = B.value, B.value
=C),D&&E!==C?b(B): D && (‘aec' === B.id ? C ? e(v) : f(v) : 'agc' === B.id ? C ? (f(t),
e(s)) : (e(t), f(s)) : 'awb_gain' === B.id ? C ? f(x) : e(x) : 'face_recognize' === B.id && (C ? h(n)
cg(M)}:

document.querySelectorAll('.close").forEach(B => {
B.onclick = () => {e(B.parentNode)}
1), fetch("${c}/status’).then(function(B) {

return B.json()

}.then(function(B) { document.querySelectorAll('.default-action’).forEach(C => { i(C,
B[C.id], '1)}) });

const j = document.getElementByld('stream’),
k = document.getElementByld('stream-container"),
| = document.getElementByld(‘get-still’),
m = document.getElementByld(‘toggle-stream’),

n = document.getElementByld(‘face_enroll"),
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0 = document.getElementByld('close-stream’),
p = () => {window.stop(), m.innerHTML = 'Start Stream'},
q=()=>{j.src = "${c+"81}stream’, f(k), m.innerHTML = 'Stop Stream'};
l.onclick = () => {p(), j.src = "${c}/capture?_cb=${Date.now()}", f(k)
}, o.onclick = () => {p(), e(k)
}, m.onclick = () => {const B ='Stop Stream' === m.innerHTML;
B?p0:q0
}, n.onclick = () => {b(n)
}, document.querySelectorAll(*.default-action’).forEach(B => {  B.onchange = () => b(B)});
const r = document.getElementByld(‘agc"),
s = document.getElementByld(‘agc_gain-group’),
t = document.getElementByld(‘gainceiling-group’);
r.onchange = () => {b(r), r.checked ? (f(t), e(s)) : (e(t), f(s))};
const u = document.getElementByld(‘aec’),
v = document.getElementByld(‘aec_value-group’);
u.onchange = () => {b(u), u.checked ? e(v) : f(v)};
const w = document.getElementByld(‘awb_gain’),
x = document.getElementByld('wbh_mode-group");
w.onchange = () => { b(w), w.checked ? f(x) : e(X)};
const y = document.getElementByld(‘face_detect’),
z = document.getElementByld('face_recognize"),
A = document.getElementByld(‘framesize’);
A.onchange = () => {b(A), 5 < A.value && (i(y, '1), i(z, '1))

}, y.onchange = () => {return 5 < A.value ? (alert('Please select CIF or lower resolution before
enabling this feature!"), void i(y, 1)) : void(b(y), ly.checked && (g(n), i(z, 11)))

}, z.onchange = () => { return 5 < A.value ? (alert('Please select CIF or lower resolution before
enabling this feature!"), void i(z, !1)) : void(b(z), z.checked ? (h(n), i(y, '0)) : g(n))}});

document.addEventListener(‘keypress', function(event) { /I Keyboard control support
switch (event.charCode) {case 119:
fetch(document.location.origin + ‘/control?var=car&val=1");
break Il Forward - W

case 115:
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fetch(document.location.origin + ‘/control?var=car&val=5");
break // Backward - S
case 97:
fetch(document.location.origin + ‘/control?var=car&val=2");
break /I Turnleft - A
case 100:
fetch(document.location.origin + ‘/control?var=car&val=4"),
break // Turnright - D
case 112:
fetch(document.location.origin + ‘/control?var=car&val=3");
break Il Stop - P
case 108:
fetch(document.location.origin + ‘/control?var=flash&val=255");
break Il Flash On - L
case 107:
fetch(document.location.origin + ‘/control?var=flash&val=0");
break I Flash Off - K
case 122:
fetch(document.location.origin + ‘/control?var=car&val=7");
break /I leftDiagUP - Z
case 120:
fetch(document.location.origin + ‘/control?var=car&val=8");
break I/ rightDiagUP - X
case 102:
fetch(document.location.origin + ‘/control?var=car&val=9");
break /I leftStraight - F
case 103:
fetch(document.location.origin + ‘/control?var=car&val=10");
break I rightStraight - G
case 99:

fetch(document.location.origin + ‘/control?var=car&val=11");
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break /' leftDiagDOWN - C
case 118:
fetch(document.location.origin + ‘/control?var=car&val=12");
break /Il RightDiagDOWN - V}});
</script>
</body>
</html>)rawliteral"
static esp_err_t index_handler(httpd_req_t *req){httpd_resp_set type(req, "text/ntml");
return httpd_resp_send(req, (const char *)INDEX_HTML, strlen(INDEX_HTML))}
void startCameraServer(){httpd_config_t config = HTTPD_DEFAULT_CONFIG();
httpd_uri_tindex_uri={uri  ="/",
.method =HTTP_GET,
handler = index_handler,
.user_ctx = NULLY,
httpd_uri_t status_uri = { .uri = "[status”,
.method =HTTP_GET,
handler = status_handler,
.user_ctx = NULLY};
httpd_uri_temd uri={ .uri  ="/control",
.method =HTTP_GET,
handler =cmd_handler,
.user_ctx = NULLY,
httpd_uri_t capture_uri = {.uri  ="/capture”,
.method =HTTP_GET,
handler = capture_handler,
.user_ctx =NULL };
httpd_uri_t stream_uri = {.uri = "[stream",
.method =HTTP_GET,
handler = stream_handler,
.user_ctx = NULLY,

Serial.printf("Starting web server on port: '%d\n", config.server_port);
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if (httpd_start(&camera_httpd, &config) == ESP_OK) {
httpd_register_uri_handler(camera_httpd, &index_uri);
httpd_register_uri_handler(camera_httpd, &cmd_uri);
httpd_register_uri_handler(camera_httpd, &status_uri);
httpd_register_uri_handler(camera_httpd, &capture_uri);}

config.server_port +=1;

config.ctrl_port +=1;

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

if (httpd_start(&stream_httpd, &config) == ESP_OK) {
httpd_register_uri_handler(stream_httpd, &stream_uri);}}
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