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ДОДАТОК А 

Апробація результатів наукових досліджень 
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ДОДАТОК Б 

Основний файл прошивки 

 

 

#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 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 
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#define HREF_GPIO_NUM     23 

#define PCLK_GPIO_NUM     22 

 

const char *ssid = "******"; 

const char *password = "******"; 

 

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.fb_count = 1; 

    } 

  esp_err_t err = esp_camera_init(&config); 

  if (err != 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("WiFi connected");     

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

    Serial.print(WiFi.localIP()); 
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    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;i<5;i++)  

  { 

    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> 

<html> 

<head> 

        <meta charset="utf-8"> 

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

        <title>Control panel</title> 

<style> 

* { 

  box-sizing: border-box; 

} 

 

.row { 

  margin-left: auto; 

  margin-right: auto;    

} 

   

.column { 

  float: left; 

  padding: 5px; 

  margin: 10px; 

} 

 

body{ 

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

    background:#000000; 
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    color:rgb(185, 0, 0); 

    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; 

    margin-right:10px 

} 

#content{ 

    display:flex; 

    flex-wrap:wrap; 

    align-items:stretch 

} 

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 

} 

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); 
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        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; 

        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 
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} 

#nav-toggle-cb{ 

    outline:0; 

    opacity:0; 

    width:0; 

    height:0 

} 

#nav-toggle-cb: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 

} 
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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:#ff0000; 

    background:#000000; 

    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; 
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    background:#000000; 

    cursor:pointer; 

    margin:0 

} 

input[type=range]:focus{ 

    outline:0 

} 

input[type=range]::-webkit-slider-runnable-track{ 

    width:100%; 

    height:2px; 

    cursor:pointer; 

    background:#ff0000; 

    border-radius:0; 

    border:0 solid #ff0000 

} 

input[type=range]::-webkit-slider-thumb{ 

    border:1px solid rgba(0,0,30,0); 

    height:22px; 

    width:22px; 

    border-radius:50px; 

    background:#ffffff; 

    cursor:pointer; 

    -webkit-appearance:none; 

    margin-top:-11.5px 

} 

input[type=range]:focus::-webkit-slider-runnable-track{ 

    background:#EFEFEF 

} 



87 
 
input[type=range]::-moz-range-track{ 

    width:100%; 

    height:2px; 

    cursor:pointer; 

    background:#3BA424; 

    border-radius:0; 

    border:0 solid #3BA424 

} 

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:#3BA424; 

    border:0 solid #3BA424; 

    border-radius:0 
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} 

input[type=range]::-ms-fill-upper{ 

    background:#3BA424; 

    border:0 solid #3BA424; 

    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:#3BA424 

} 

input[type=range]:focus::-ms-fill-upper{ 

    background:#3BA424 

} 

.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 

} 

.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{ 
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    background-color:#ff3034 

} 

input:checked+.slider:before{ 

    -webkit-transform:translateX(26px); 

    transform:translateX(26px) 

} 

select{ 

    border:1px solid #363636; 

    font-size:14px; 

    height:22px; 

    outline:0; 

    border-radius:5px 

} 

.image-container{ 

    position:relative; 

    min-width:160px 

} 

.close{ 

    position:absolute; 

    right:5px; 

    top:5px; 

    background:#ff3034; 

    width:16px; 

    height:16px; 

    border-radius:100px; 

    color:#fff; 

    text-align:center; 

    line-height:18px; 
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    cursor:pointer 

} 

.hidden{ 

    display:none 

} 

</style> 

</head> 

  <body> 

    <figure> 

      <div id="stream-container" class="image-container hidden"> 

        <div class="close" id="close-stream">×</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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                    <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);}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"> 

                        <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.getElementById('servoPosition').innerText = value; }; 

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

    </script> 

  </body> 

</html> 

)rawliteral"; 

 

   /* 

    String html = "<html><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); 
}"; 
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    html += "function updateQuality(value) { fetch('/quality?value=' + value); }"; 

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

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

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

    */  

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

  }; 

 

 

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

    int distance = sonar.ping_cm(); 

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

  }); 

 

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

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

      int value = request->getParam("value")->value().toInt(); 

      framesizeValue = static_cast<framesize_t>(value); 

      esp_camera_deinit(); 

      startCameraServer(); 

    } 

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

  }); 

 

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

    if (request->hasParam("value")) { 
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      int value = request->getParam("value")->value().toInt(); 

      qualityValue = value; 

      esp_camera_deinit(); 

      startCameraServer(); 

    } 

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

  }); 

 

  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"); 

  }); 

 

  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(fb); 

    } else { 

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

    } 

  }); 

 

  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)); 

} 
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