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Abstract
This project aims to develop an intelligent facial recognition system to achieve
real-time identification of specific individuals. The system integrates technologies
such as video streaming, facial recognition, and Wi-Fi connectivity to achieve
accurate facial recognition in various scenarios. Through detailed hardware
configuration and code implementation, we have realized a fully functional system
that can be applied in areas such as security surveillance and access management.
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#include "WiFi.h"

#include "StreamlO.h"

#include "VideoStream.h"

#include "AudioStream.h"

#include "AudioEncoder.h"

#include "RTSP.h"

#include "NNFaceDetectionRecognition.h™
#include "VideoStreamOverlay.h"
#include "LiquidCrystal PCF8574.h"

// Default audio preset configurations:
/10 : 8kHz Mono Analog Mic

/l'1:16kHz i
/l2: 8kHz

const int B = 6;
/I Choose between using AAC or G711 audio encoder
AAC encoder;

[IG711E encoder;

AudioSetting configA(3);

Audio audio;

RTSP rtsp;

StreamlO audioStreamer1(1, 1); // 1 Input Audio -> 1 Output encoder
StreamlO audioStreamer2(1, 1); // 1 Input encoder -> 1 Output RTSP

#define CHANNEL O
#define CHANNELNN 3

/I Customised resolution for NN
#define NNWIDTH 576
#define NNHEIGHT 320



VideoSetting config(VIDEO_FHD, 30, VIDEO_H264, 0);
VideoSetting configNN(NNWIDTH, NNHEIGHT, 10, VIDEO_RGB, 0);
NNFaceDetectionRecognition facerecog;

StreamlO videoStreamer(1, 1);
StreamlO videoStreamerFDFR(1, 1);
StreamlO videoStreamerRGBFD(1, 1);

char ssid[] = "vivo Y55s 5G"; // your network SSID (name)
char pass[] = ".00000000"; // your network password
int status = WL_IDLE_STATUS;

IPAddress ip;
int rtsp_portnum;

void setup() {
Serial.begin(115200);

Icd.setCursor(0,0);
Icd.print("Hello™);
delay(1000);

Icd.clear();
Icd.setCursor(0,0);
Icd.print("waitting for");
Icd.setCursor(0,1);
Icd.print(“connect...");

/I Attempt to connect to Wifi network:

while (status = WL_CONNECTED) {
Serial.print("Attempting to connect to WPA SSID: ");
Serial.printIn(ssid);
status = WiFi.begin(ssid, pass);

/I wait 2 seconds for connection:
delay(2000);

ip = WiFi.locallP();



/I Configure audio peripheral for audio data output
audio.configAudio(configA);
audio.begin();

/I Configure audio encoder
[/l For G711 audio encoder, choose between u-law and a-law algorithm
encoder.configAudio(configA);
/I encoder.configCodec(CODEC_G711 PCMU);
/I encoder.configCodec(CODEC_G711 PCMA);
encoder.begin();

/I Configure RTSP with identical audio format information and codec
rtsp.configAudio(configA, CODEC_AAC);

Il rtsp.configAudio(configA, CODEC_G711 PCMU);

Il rtsp.configAudio(configA, CODEC_G711_PCMA);
audioStreamerl.registerinput(audio);

use 2Mbps forRTSP

dtC

/I Configure RTSP with corresponding video format information
rtsp.configVideo(config);

rtsp.begin();

rtsp_portnum = rtsp.getPort();

h

Camera.videoln

/I Configure Face Recognition model

/I Select Neural Network(NN) task and models

facerecog.configVideo(configNN);

facerecog.modelSelect(FACE_RECOGNITION, NA_MODEL,
DEFAULT_SCRFD, DEFAULT_MOBILEFACENET);

facerecog.begin();

facerecog.setResultCallback(FRPostProcess);

/I Configure StreamIO object to stream data from video channel to RTSP
videoStreamer.registerIinput(Camera.getStream(CHANNEL));
videoStreamer.registerOutput(rtsp);
if (videoStreamer.begin() 1= 0) {

Serial.printIn("StreamlO link start failed™);
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/[ Start data stream from video channel
Camera.channelBegin(CHANNEL);

/I Configure StreamlO object to stream data from RGB video channel to face
detection

videoStreamerRGBFD.registerInput(Camera.getStream(CHANNELNN));

videoStreamerRGBFD.setStackSize();

videoStreamerRGBFD.setTaskPriority();

videoStreamerRGBFD.registerOutput(facerecog);

if (videoStreamerRGBFD.begin() !'=0) {

Serial.printin("StreamlO link start failed");

¥

/I Start video channel for NN
Camera.channelBegin(CHANNELNN);

printinfo
n RTSP video channel
L, config);

WHIGH);

Il %% forpse B g 5 BEE (2 4)
int D = duration * 0.034 /2;
if(D<5){

digitalWrite(B,0);
digitalWrite(R,0);
digitalWrite(G,1);

if (Serial.available() > 0) {
String input = Serial.readString();
input.trim();

if (input.startsWith(String("REG="))){
String name = input.substring(4);
facerecog.registerFace(name);
Icd.clear();
Icd.setCursor(0,0);
1



Icd.print("Hello™);
Icd.setCursor(0,1);
Icd.print(name);

} else if (input.startsWith(String("DEL="))) {
String name = input.substring(4);
facerecog.removeFace(name);

Icd.clear();
Icd.setCursor(0,0);
Icd.print("BEY BEY™);
Icd.setCursor(0,1);
Icd.print(name);

} else if (input.startsWith(String("RESET"))) {
facerecog.resetRegisteredFace();

} else if (input.startsWith(String("BACKUP"))) {
facerecog.backupRegisteredFace();

} else if (input.startsWith(String("RESTORE"))) {
facerecog.restoreRegisteredFace();

00);
digitalWrite(B,0);
delay(200);
digitalWrite(B,1);
delay(200);
digitalWrite(B,0);
delay(1000);

}

else if(D>20){
digitalWrite(R,1);
digitalWrite(G,0);
digitalWrite(B,0);

}

delay(1000);
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/I User callback function for post processing of face recognition results
void FRPostProcess(std::vector<FaceRecognitionResult> results) {
uintl6_t im_h = config.height();
uintl6_t im_w = config.width();

Serial.print("Network URL for RTSP Streaming: ");
Serial.print("rtsp://");

Serial.print(ip);

Serial.print(":");

Serial.printIn(rtsp_portnum);

Serial.printin(" ");

printf(*"Total number of faces detected = %d\r\n", facerecog.getResultCount());
OSD.createBitmap(CHANNEL);

if (facerecog.getResultCount() > 0) {
for (uint32_t i = 0; i < facerecog.getResultCount(); i++) {

oordinates igy pixels
ing(""unkn@wn"))
" RED;
_GREEN a ‘

[/l Draw boundary box

printf("Face %d name %s:\t%d %d %d %d\n\r", i, item.name(), xmin, xmax,
ymin, ymax);

OSD.drawRect(CHANNEL, xmin, ymin, xmax, ymax, 3, osd_color);

/I Print identification text above boundary box

char text_str[40];

snprintf(text_str, sizeof(text_str), "Face:%s", item.name());

OSD.drawText(CHANNEL, xmin, ymin - OSD.getTextHeight(CHANNEL),
text_str, osd_color);

}
}
OSD.update(CHANNEL);
}
void printinfo_LCD(void){
ip = WiFi.locallP();
Icd.clear();
Icd.setCursor(4,0);
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Icd.print("complete™);
delay(1000);
Icd.clear();
Icd.setCursor(0,0);
Icd.print(“rstp://™);
Icd.setCursor(0,1);
Icd.print(ip);
delay(1000);
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