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Rancang Bangun Sistem People Counting Dengan Integrasi Sensor Suhu 

BME280, dan Monitoring Sub-Distribution Panel 

 

Abstrak 

 

PT Kamiko Cipta Solusi menghadapi tantangan dalam meningkatkan kenyamanan 

dan efisiensi operasional gedung. Untuk mengatasi masalah tersebut, penelitian ini 

merancang sebuah sistem pemantauan lingkungan komprehensif berbasis web. 

Arsitektur sistem mengintegrasikan tiga fungsi utama yang terpusat pada sebuah 

Mini PC. Pertama, penghitungan orang dan deteksi okupansi ruangan 

dikembangkan menggunakan model deep learning YOLOv8. Kedua, pemantauan 

suhu serta kelembaban secara real-time menggunakan sensor BME280 yang 

terhubung ke ESP32 untuk sekaligus mengotomatisasi kontrol pendingin ruangan 

(AC). Ketiga, pemantauan panel distribusi listrik (SDP) diimplementasikan melalui 

gateway Modbus. Seluruh data diproses menggunakan Node-RED, disimpan dalam 

basis data MySQL, dan divisualisasikan pada dasbor web interaktif. Hasil 

pengujian menunjukkan kinerja sistem yang solid: fungsi penghitungan orang 

mencapai akurasi 90%, kontrol AC otomatis memiliki keandalan 96,7%, dan sensor 

lingkungan terbukti sangat akurat. Meskipun demikian, akurasi deteksi okupansi 

(70%) dan waktu respons gateway Modbus (rata-rata 2,77 detik) diidentifikasi 

sebagai area yang dapat dioptimalkan lebih lanjut. Kesimpulannya, sistem yang 

dikembangkan ini berhasil menjadi solusi fungsional dan terintegrasi untuk 

mewujudkan manajemen gedung yang lebih cerdas, efisien, dan responsif. 

Kata kunci: BME280; Dasbor Web; Deep Learning; ESP32; Manajemen Gedung 

Cerdas; Modbus; Node-RED; People Counting; Sistem Pemantauan; YOLOv8  
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Design and Construction of People Counting System with BME280 Temperature 

Sensor Integration, and Sub-Distribution Panel Monitoring 

 

Abstract 

 

PT Kamiko Cipta Solusi faces challenges in enhancing building comfort and 

operational efficiency. To address these issues, this research designs a 

comprehensive web-based environmental monitoring system. The system 

architecture integrates three main functions centralized on a Mini PC. First, a 

people counting and room occupancy detection system was developed using the 

YOLOv8 deep learning model. Second, real-time temperature and humidity 

monitoring is performed using a BME280 sensor connected to an ESP32, which 

also automates air conditioning (AC) control. Third, electrical sub-distribution 

panel (SDP) monitoring is implemented via a Modbus gateway. All data is 

processed using Node-RED, stored in a MySQL database, and visualized on an 

interactive web dashboard. Test results demonstrate the system's solid 

performance: the people counting function achieved 90% accuracy, the automated 

AC control showed 96.7% reliability, and the environmental sensors proved to be 

highly accurate. However, the occupancy detection accuracy (70%) and the 

Modbus gateway's average response time (2.77 seconds) were identified as areas 

for further optimization. In conclusion, the developed system provides a functional 

and integrated solution for achieving smarter, more efficient, and responsive 

building management. 

Keywords: BME280; Deep Learning; ESP32; Modbus; Monitoring System; Node-

RED; People Counting; Smart Building Management; Web Dashboard; YOLOv8  
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BAB I 

PENDAHULUAN 

1.1 Latar Belakang 

Pada era digital saat ini, teknologi informasi dan komunikasi telah 

berkembang pesat dan memberi dampak besar terhadap berbagai sektor. 

Berbagai lokasi publik seperti pusat perbelanjaan, rumah sakit, 

perpustakaan, dan sejenisnya sering dikunjungi oleh masyarakat umum. 

Semakin tinggi jumlah pengunjung yang datang dapat menyebabkan 

kepadatan yang melebihi kapasitas ruangan atau area yang tersedia. Hal ini 

berpotensi menimbulkan masalah baru karena ketidakseimbangan antara 

jumlah pengunjung dengan fasilitas yang ada, sehingga mengganggu 

kenyamanan pengguna lain di lokasi tersebut (Fahmawaty, 2020). Lebih 

jauh, kepadatan yang tidak terkendali dapat memberi dampak negatif pada 

masyarakat dan lingkungan, seperti penurunan produktivitas dan 

peningkatan polusi. Bagi pengelola, pemantauan kondisi lingkungan serta 

jumlah pengunjung sangat penting untuk menjaga kenyamanan pelanggan, 

efisiensi operasional, dan pengambilan keputusan yang lebih tepat (Putra et 

al., 2025). 

Salah satu aspek kunci yang memberikan informasi penting adalah data 

jumlah pengunjung (people counting) serta kondisi lingkungan seperti suhu, 

kelembaban, dan kualitas udara. Untuk mengatasi tantangan ini, diperlukan 

sistem pemantauan terintegrasi yang mampu menyajikan data konsumsi 

energi dan Kualitas Lingkungan Dalam Ruangan (Indoor Environmental 

Quality - IEQ) secara komprehensif untuk manajemen gedung yang efektif 

(Gbouna & Lee, 2022).  

Untuk mendukung pemantauan ini, sistem ini menggunakan YOLOv8 

(You Only Look Once version 8). Model anchor-free dengan decoupled 

head memungkinkan YOLOv8 menjalankan objectness, klasifikasi, dan 

regresi secara terpisah (Shyaa & Hashim, 2024). Berfokus pada simpul 
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khusus meningkatkan akurasi model (Shyaa & Hashim, 2024). Sebuah 

model deep learning berbasis object detection yang mampu mendeteksi dan 

menghitung pengunjung secara akurat melalui analisis video real-time dari 

kamera CCTV. Selain itu, sistem ini dilengkapi sensor suhu dan 

kelembaban yang dipasang di berbagai area ruangan untuk memantau 

kondisi lingkungan secara real-time. Untuk memastikan cakupan yang 

komprehensif, sistem ini juga terintegrasi dengan pemantauan Sub-

Distribution Panel (SDP) yang bertugas mengawasi status jaringan 

distribusi listrik. 

PT Kamiko Cipta Solusi, sebagai perusahaan yang bergerak dalam 

bidang pengembangan solusi teknologi berbasis web, menyadari kebutuhan 

ini dalam dunia usaha. Pengelola yang tidak memiliki sistem pemantauan 

yang efisien sering kali mengalami kesulitan dalam mengelola operasional, 

termasuk pengaturan kapasitas, pengawasan kenyamanan pelanggan, serta 

kontrol terhadap faktor-faktor yang dapat mempengaruhi suasana dan 

kualitas layanan. Oleh karena itu, dibutuhkan sebuah sistem yang dapat 

memonitor jumlah pengunjung serta kondisi lingkungan secara real-time 

untuk meningkatkan kualitas pelayanan dan pengelolaan sumber daya. 

1.2 Perumusan Masalah 

Berdasarkan latar belakang, dapat diperoleh perumusan masalah sebagai 

berikut. 

a) Bagaimana merancang dan mengimplementasikan sistem 

penghitungan orang (people counting) dan deteksi okupansi 

menggunakan model YOLOv8 untuk menghasilkan data yang 

akurat secara real-time? 

b) Bagaimana mengintegrasikan sensor suhu dan kelembaban 

BME280 dengan mikrokontroler ESP32 untuk memonitor kondisi 

ruangan serta mengotomatisasi kontrol perangkat Air Conditioner 

(AC)? 

c) Bagaimana mengimplementasikan fungsionalitas gateway 

Modbus pada mikrokontroler untuk memonitor status Sub-
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Distribution Panel (SDP) dan mengirimkan datanya ke sistem 

pusat? 

1.3 Batasan Masalah 

Agar penelitian ini lebih terarah, ruang lingkup masalah dibatasi pada 

aspek-aspek berikut: 

a) Sistem kontrol Air Conditioner (AC) hanya sebatas mengirimkan 

perintah infrared (IR) berdasarkan variabel suhu yang telah 

ditentukan (setpoint). 

b) Deteksi dan penghitungan orang memanfaatkan model pre-trained 

YOLOv8 tanpa melakukan pelatihan ulang (retraining) atau fine-

tuning. 

c) Pemantauan Sub-Distribution Panel (SDP) terbatas pada 

pembacaan status ON/OFF dari Miniature Circuit Breaker (MCB) 

pada panel sub-distribusi. 

1.4 Tujuan 

Adapun tujuan yang ingin dicapai melalui penelitian ini adalah: 

a) Merancang dan membangun sistem penghitungan orang (people 

counting) yang akurat berbasis YOLOv8 dan kamera CCTV. 

b) Membangun sistem pemantauan suhu dan kelembaban 

menggunakan sensor BME280 dan ESP32 yang mampu 

mengontrol AC secara otomatis. 

c) Mengimplementasikan mikrokontroler sebagai gateway Modbus 

untuk memonitor status panel listrik. 

1.5 Luaran 

a) Source Code  

b) Laporan Tugas Akhir 

c) Jurnal 

d) Hak Cipta  



 

69   Politeknik Negeri Jakarta 

 

BAB V 

PENUTUP 

 

5.1 Kesimpulan 

Berdasarkan hasil perancangan, implementasi, dan pengujian sistem 

pemantauan lingkungan berbasis web, dapat ditarik kesimpulan yang 

menjawab rumusan masalah penelitian sebagai berikut: 

a) Sistem penghitungan orang (people counting) dan deteksi okupansi 

berbasis YOLOv8 telah berhasil dirancang dan diimplementasikan. 

Sistem ini mampu mendeteksi pergerakan orang (masuk/keluar) dengan 

akurasi solid sebesar 90%. Namun, untuk deteksi jumlah orang di dalam 

ruangan (okupansi), akurasi yang dicapai adalah 70%. Perbedaan 

performa ini utamanya disebabkan oleh tantangan seperti pergerakan 

objek yang terlalu cepat dan oklusi (objek terhalang) pada kondisi padat, 

yang menjadi area untuk optimasi di masa depan. 

b) Integrasi sensor BME280 dengan mikrokontroler ESP32 untuk 

memonitor lingkungan dan mengontrol AC secara otomatis telah 

berhasil dilakukan dengan tingkat keandalan yang sangat tinggi. Sensor 

BME280 terbukti sangat presisi dengan deviasi rata-rata yang sangat 

rendah (±0,103 °C untuk suhu dan ±0,557 %RH) sehingga datanya valid 

untuk dijadikan acuan. Sistem kontrol AC berbasis sinyal inframerah 

juga menunjukkan reliabilitas sebesar 96,7%, membuktikan efektivitas 

otomasi berdasarkan data sensor. 

c) Implementasi mikrokontroler ESP32 sebagai gateway Modbus untuk 

memonitor status panel listrik (SDP) telah berhasil dilakukan. Gateway 

mampu menjembatani komunikasi antara perangkat di lapangan dengan 

klien Modbus TCP secara fungsional. Dari hasil pengujian, diperoleh 

karakteristik kinerja berupa waktu respons rata-rata 2,77 detik, yang 

menjadi informasi krusial untuk mengonfigurasi interval permintaan 

data yang efisien dari sisi klien. 
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Secara keseluruhan, penelitian ini telah berhasil mewujudkan sebuah 

prototipe sistem pemantauan lingkungan berbasis web yang fungsional dan 

terintegrasi. Meskipun terdapat ruang untuk optimasi, sistem ini telah 

membuktikan kelayakannya sebagai solusi untuk mendukung manajemen 

gedung yang lebih cerdas dan responsif. 

5.2 Saran 

Untuk pengembangan sistem di masa mendatang, disarankan beberapa 

tindakan berikut: 

a) Tingkatkan Akurasi Deteksi Visual: Performa people counting 

dan okupansi dapat ditingkatkan dengan mengadopsi algoritma 

pelacakan yang lebih canggih, menempatkan kamera pada posisi 

top-down untuk mengurangi penumpukan, serta melatih ulang 

model deteksi (YOLO) menggunakan dataset gambar dari lokasi 

spesifik. 

b) Pengembangan Fleksibilitas Kontrol AC: Untuk meningkatkan 

fleksibilitas dan kompatibilitas sistem kontrol AC, pengembangan 

selanjutnya disarankan untuk beralih dari metode pengiriman ulang 

data mentah (raw data) ke sistem yang mampu menganalisis dan 

membangun kembali sinyal inframerah berdasarkan protokol yang 

digunakan.  
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Lampiran 3 Source Code 

 

Config.yaml 

 

sources: 

  counting: "rtsp://admin:@192.168.1.14:554/Streaming/Channels/101?tcp" 

  occupancy: "rtsp://admin:@192.168.1.10:554/Streaming/Channels/101?tcp" 

 

mysql: 

  host:     "localhost" 

  user:     "root" 

  password: "" 

  database: "tugas_akhir_db" 

  connect_timeout: 5 # Optional: connection timeout in seconds 

 

video_processing: 

  buffer_size: 4       # OpenCV VideoCapture buffer size 

  frame_skip_rate: 1   # 0 = process all frames, 1 = process 1 skip 1, etc. 

 

detection: 

  yolo_model_path: 'yolov8s.pt' # Path to your YOLO model file (e.g., yolov8s.pt, 

yolov8m.pt) 

  coco_file_path: 'coco.txt'    # Path to COCO class names file 

  confidence_threshold: 0.15     # Minimum confidence for object detection 

 

flask_server: 

  host: '0.0.0.0' 

  port: 8000 

  debug: False         # Set to False for production 

  use_reloader: False  # Set to False when debug is False, especially with threads 

 

logging: 

  occupancy_log_interval_seconds: 60 # Atur interval logging data okupansi 

(dalam detik) 

 

line_crossing: 

  line1: 

    y: 350 

    x1: 10     

    x2: 1000   

  line2:  

    y: 450 

    x1: 10    

    x2: 1200 

  offset: 50 
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App.py 

 

import yaml 

from flask import Flask, Response, render_template, request, jsonify, current_app 

import cv2 

from ultralytics import YOLO 

from tracker import Tracker 

import cvzone 

import datetime 

import pymysql 

import logging 

import time 

import threading 

import queue 

import atexit 

import numpy as np 

 

# --- Basic Logging Configuration --- 

logging.basicConfig( 

    level=logging.INFO, 

    format='%(asctime)s - %(levelname)s - %(threadName)s - %(name)s - 

%(message)s' 

) 

logger = logging.getLogger(__name__) 

 

# --- Load Configuration --- 

try: 

    with open("config.yaml", 'r') as f: 

        cfg = yaml.safe_load(f) 

    logger.info("Configuration file 'config.yaml' loaded successfully.") 

except FileNotFoundError: 

    logger.error("FATAL: config.yaml not found! Please create the configuration file. 

Exiting.") 

    cfg = {} 

    exit() 

except yaml.YAMLError as e: 

    logger.error(f"FATAL: Error parsing config.yaml: {e}. Exiting.") 

    cfg = {} 

    exit() 

except Exception as e: 

    logger.error(f"FATAL: An unexpected error occurred while loading config.yaml: 

{e}. Exiting.") 

    cfg = {} 

    exit() 

 

# Extract configuration values with defaults 

DEFAULT_COUNT_SRC = cfg.get('sources', {}).get('counting', 0) 
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DEFAULT_OCCUPANCY_SRC = cfg.get('sources', {}).get('occupancy', 0) 

DB_CFG = cfg.get('mysql', {}) 

VIDEO_BUFFER_SIZE = cfg.get('video_processing', {}).get('buffer_size', 4) 

FRAME_SKIP_RATE = cfg.get('video_processing', {}).get('frame_skip_rate', 0) 

YOLO_MODEL_PATH = cfg.get('detection', {}).get('yolo_model_path', 

'yolov8s.pt') 

COCO_FILE_PATH = cfg.get('detection', {}).get('coco_file_path', 'coco.txt') 

CONF_THRESHOLD = cfg.get('detection', {}).get('confidence_threshold', 0.5) 

 

# Configure Line Crossing 

frame_width_default_for_lines = cfg.get('video_processing', 

{}).get('frame_width', 1020) 

default_line_crossing_cfg = { 

    'line1': {'y': 194, 'x1': 0, 'x2': frame_width_default_for_lines}, 

    'line2': {'y': 220, 'x1': 0, 'x2': frame_width_default_for_lines}, 

    'offset': 6 

} 

LINE_CROSSING_CFG_RAW = cfg.get('line_crossing', 

default_line_crossing_cfg) 

GLOBAL_LINE1_CFG = LINE_CROSSING_CFG_RAW.get('line1', 

default_line_crossing_cfg['line1']) 

GLOBAL_LINE2_CFG = LINE_CROSSING_CFG_RAW.get('line2', 

default_line_crossing_cfg['line2']) 

GLOBAL_OFFSET = LINE_CROSSING_CFG_RAW.get('offset', 

default_line_crossing_cfg['offset']) 

 

logger.info(f"Line Crossing Configuration: L1(Y={GLOBAL_LINE1_CFG['y']}, 

X1={GLOBAL_LINE1_CFG['x1']}, X2={GLOBAL_LINE1_CFG['x2']}), " 

            f"L2(Y={GLOBAL_LINE2_CFG['y']}, 

X1={GLOBAL_LINE2_CFG['x1']}, X2={GLOBAL_LINE2_CFG['x2']}), 

Offset={GLOBAL_OFFSET}") 

 

 

# --- Flask App, YOLO Model, and Global Threading Variables --- 

app = Flask(__name__) 

model = None 

 

video_sources_cache = {} 

video_cache_lock = threading.Lock() 

 

db_log_queue = queue.Queue(maxsize=1000) 

stop_db_logger_event = threading.Event() 

db_logger_thread_instance = None 

 

try: 

    model = YOLO(YOLO_MODEL_PATH) 

    logger.info(f"YOLO model ('{YOLO_MODEL_PATH}') loaded successfully.") 

except Exception as e: 



 

 

lxxxi   Politeknik Negeri Jakarta 

 

    logger.error(f"Failed to load YOLO model from '{YOLO_MODEL_PATH}': 

{e}. CV functionality will be affected.") 

 

# --- Database Connection Function --- 

def get_db_connection(): 

    if not DB_CFG or not DB_CFG.get('host'): 

        logger_instance = current_app.logger if current_app else logger 

        logger_instance.error("[DB] Database configuration is missing or 

incomplete.") 

        return None 

    try: 

        connection = pymysql.connect( 

            host=DB_CFG.get('host'), 

            user=DB_CFG.get('user'), 

            password=DB_CFG.get('password'), 

            db=DB_CFG.get('database'), 

            cursorclass=pymysql.cursors.DictCursor, 

            connect_timeout=DB_CFG.get('connect_timeout', 5) 

        ) 

        return connection 

    except pymysql.Error as e: 

        logger_instance = current_app.logger if current_app else logger 

        logger_instance.error(f"[DB] Failed to connect to the database: {e}") 

        return None 

    except Exception as e: 

        logger_instance = current_app.logger if current_app else logger 

        logger_instance.error(f"[DB] An unexpected error occurred during database 

connection: {e}") 

        return None 

 

# --- Asynchronous Database Logging --- 

def database_logger_worker(): 

    logger.info("Database logger worker thread started.") 

    while not stop_db_logger_event.is_set() or not db_log_queue.empty(): 

        try: 

            log_item = db_log_queue.get(timeout=1) 

            log_type = log_item.get('type') 

            data = log_item.get('data') 

 

            with app.app_context(): 

                db = get_db_connection() 

                if not db: 

                    logger.error(f"[DB_WORKER] Failed to get DB connection for log 

type: {log_type}.") 

                    db_log_queue.task_done() 

                    continue 

                try: 

                    with db.cursor() as cur: 
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                        if log_type == 'counting': 

                            sql = "INSERT INTO people_counting (person_id, direction, 

`timestamp`) VALUES (%s, %s, %s)" 

                            cur.execute(sql, (data['person_id'], data['direction'], 

data['timestamp'])) 

                        elif log_type == 'occupancy': 

                            sql = "INSERT INTO occupancy (`count`, ̀ timestamp`) VALUES 

(%s, %s)" 

                            cur.execute(sql, (data['count'], data['timestamp'])) 

                        else: 

                            logger.warning(f"[DB_WORKER] Unknown log type: 

{log_type}") 

                            db_log_queue.task_done() 

                            continue 

                        db.commit() 

                except pymysql.Error as e: 

                    logger.error(f"[DB_WORKER] SQL execution failed for {log_type}: 

{e}") 

                    if db.open: db.rollback() 

                except Exception as e: 

                    logger.error(f"[DB_WORKER] An unexpected error occurred during 

DB operation for {log_type}: {e}") 

                    if db.open: db.rollback() 

                finally: 

                    if db and db.open: db.close() 

            db_log_queue.task_done() 

        except queue.Empty: 

            continue 

        except Exception as e: 

            logger.error(f"[DB_WORKER] A critical error occurred in the 

database_logger_worker loop: {e}", exc_info=True) 

            time.sleep(1) 

    logger.info("Database logger worker thread stopped.") 

 

 

def log_count_async(person_id, direction): 

    if db_log_queue.full(): 

        logger.warning("DB log queue is full. Counting data may be lost for ID: %s", 

person_id) 

        return 

    db_log_queue.put({ 

        'type': 'counting', 

        'data': {'person_id': person_id, 'direction': direction, 'timestamp': 

datetime.datetime.now()} 

    }) 

 

def log_occupancy_async(count): 

    if db_log_queue.full(): 
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        logger.warning("DB log queue is full. Occupancy data may be lost for count: 

%s", count) 

        return 

    db_log_queue.put({ 

        'type': 'occupancy', 

        'data': {'count': count, 'timestamp': datetime.datetime.now()} 

    }) 

 

# --- Threaded Frame Reader for Video Sources --- 

def threaded_frame_reader(source_identifier, video_url_or_index): 

    global video_sources_cache 

    source_logger = logging.getLogger(f"FrameReader-{source_identifier}") 

    source_logger.info(f"Thread started for source: {video_url_or_index}") 

 

    cap = cv2.VideoCapture(video_url_or_index) 

    if not cap.isOpened(): 

        source_logger.error(f"Failed to open video source: {video_url_or_index}") 

        with video_cache_lock: 

            if source_identifier in video_sources_cache: 

                video_sources_cache[source_identifier]['stop_event'].set() 

        return 

 

    with video_cache_lock: 

        if source_identifier in video_sources_cache: 

            video_sources_cache[source_identifier]['capture_object'] = cap 

 

    cap.set(cv2.CAP_PROP_FRAME_WIDTH, cfg.get('video_processing', 

{}).get('frame_width', 1020)) 

    cap.set(cv2.CAP_PROP_FRAME_HEIGHT, cfg.get('video_processing', 

{}).get('frame_height', 500)) 

    cap.set(cv2.CAP_PROP_BUFFERSIZE, VIDEO_BUFFER_SIZE) 

 

    stop_event = video_sources_cache[source_identifier]['stop_event'] 

    frame_counter = 0 

    consecutive_read_failures = 0 

 

    while not stop_event.is_set(): 

        if video_sources_cache[source_identifier]['active_clients'] == 0: 

            source_logger.info("No active clients. Stopping thread.") 

            break 

 

        ret, frame = cap.read() 

        if ret: 

            consecutive_read_failures = 0 

            frame_counter += 1 

            if FRAME_SKIP_RATE > 0 and frame_counter % (FRAME_SKIP_RATE 

+ 1) != 0: 

                time.sleep(0.005) 
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                continue 

 

            with video_sources_cache[source_identifier]['lock']: 

                video_sources_cache[source_identifier]['frame'] = frame 

        else: 

            consecutive_read_failures += 1 

            source_logger.warning(f"Failed to read frame (attempt 

{consecutive_read_failures}).") 

            if consecutive_read_failures > 20: 

                source_logger.error("Too many consecutive read failures. Attempting to 

reopen the stream.") 

                cap.release() 

                cap.open(video_url_or_index) 

                if not cap.isOpened(): 

                    source_logger.error("Failed to reopen the stream. Stopping thread.") 

                    break 

                else: 

                    source_logger.info("Stream successfully reopened.") 

                    consecutive_read_failures = 0 

            time.sleep(0.1) 

 

    cap.release() 

    source_logger.info("Thread stopped and video capture released.") 

    with video_cache_lock: 

        if source_identifier in video_sources_cache: 

            video_sources_cache[source_identifier]['capture_object'] = None 

 

 

def get_or_start_reader_thread(source_identifier, video_url_or_index): 

    with video_cache_lock: 

        if source_identifier not in video_sources_cache or \ 

           not video_sources_cache[source_identifier]['thread'] or \ 

           not video_sources_cache[source_identifier]['thread'].is_alive(): 

 

            logger.info(f"No active reader thread for '{source_identifier}'. Starting a 

new one.") 

            source_data = { 

                'frame': None, 

                'lock': threading.Lock(), 

                'active_clients': 0, 

                'stop_event': threading.Event(), 

                'thread': None, 

                'capture_object': None 

            } 

            video_sources_cache[source_identifier] = source_data 

 

            thread = threading.Thread(target=threaded_frame_reader, 

args=(source_identifier, video_url_or_index), daemon=True) 
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            thread.name = f"FrameReader-{source_identifier}" 

            video_sources_cache[source_identifier]['thread'] = thread 

            thread.start() 

 

        video_sources_cache[source_identifier]['active_clients'] += 1 

        video_sources_cache[source_identifier]['stop_event'].clear() 

        logger.info(f"Client connected. Active clients for '{source_identifier}': 

{video_sources_cache[source_identifier]['active_clients']}") 

        return video_sources_cache[source_identifier] 

 

def release_client_for_source(source_identifier): 

    with video_cache_lock: 

        if source_identifier in video_sources_cache: 

            video_sources_cache[source_identifier]['active_clients'] -= 1 

            logger.info(f"Client disconnected. Active clients for '{source_identifier}': 

{video_sources_cache[source_identifier]['active_clients']}") 

            if video_sources_cache[source_identifier]['active_clients'] <= 0: 

                video_sources_cache[source_identifier]['active_clients'] = 0 

                logger.info(f"No active clients for '{source_identifier}'. Signaling stop to 

the reader thread.") 

                video_sources_cache[source_identifier]['stop_event'].set() 

        else: 

            logger.warning(f"Attempted to release a client for an unknown 

source_identifier: {source_identifier}") 

 

# --- Frame Generation Function for Flask Streaming --- 

def generate_counting_frames_threaded(source_identifier, video_url_or_index): 

    stream_logger = logging.getLogger(f"CountingStream-{source_identifier}") 

    stream_logger.info("Stream started.") 

 

    source_data = get_or_start_reader_thread(source_identifier, 

video_url_or_index) 

 

    line1_cfg = GLOBAL_LINE1_CFG 

    line2_cfg = GLOBAL_LINE2_CFG 

    offset_val = GLOBAL_OFFSET 

    CONF_THRESHOLD = 0.5 

 

    line1_y, line1_x1_cfg, line1_x2_cfg = line1_cfg['y'], line1_cfg['x1'], 

line1_cfg['x2'] 

    line2_y, line2_x1_cfg, line2_x2_cfg = line2_cfg['y'], line2_cfg['x1'], 

line2_cfg['x2'] 

    stream_logger.info(f"Using Line Configuration: 

L1(Y={line1_y},X1={line1_x1_cfg},X2={line1_x2_cfg}), 

L2(Y={line2_y},X1={line2_x1_cfg},X2={line2_x2_cfg}), Offset={offset_val}") 

 

    try: 

        stream_tracker = Tracker() 
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        stream_logger.info("Per-stream tracker initialized.") 

    except Exception as e: 

        stream_logger.error(f"Failed to initialize Tracker for the stream: {e}. Counting 

will be affected.") 

        stream_tracker = None 

 

    if not model or not stream_tracker: 

        stream_logger.error("YOLO model or Tracker is not available. Cannot start 

the counting stream.") 

        error_img_h = cfg.get('video_processing', {}).get('frame_height', 500) 

        error_img_w = cfg.get('video_processing', {}).get('frame_width', 1020) 

        error_frame_bytes = cv2.imencode('.jpg', cv2.zeros((error_img_h, 

error_img_w, 3), dtype="uint8"))[1].tobytes() 

        while True: 

            yield (b'--frame\r\nContent-Type: image/jpeg\r\n\r\n' + error_frame_bytes + 

b'\r\n') 

            time.sleep(1) 

            if source_data['stop_event'].is_set(): break 

        release_client_for_source(source_identifier) 

        return 

 

    person_down_stream = {} 

    person_up_stream = {} 

 

    in_count_val = 0 

    out_count_val = 0 

    frame_process_counter = 0 

 

    def draw_offset_area(frame, y_line, x1, x2, offset, color): 

        overlay = frame.copy() 

        pt1 = (x1, y_line - offset) 

        pt2 = (x2, y_line + offset) 

        cv2.rectangle(overlay, pt1, pt2, color, -1) 

        alpha = 0.2 

        return cv2.addWeighted(overlay, alpha, frame, 1 - alpha, 0) 

 

    try: 

        while not source_data['stop_event'].is_set(): 

            current_frame_from_cache = None 

            with source_data['lock']: 

                if source_data['frame'] is not None: 

                    current_frame_from_cache = source_data['frame'].copy() 

 

            if current_frame_from_cache is None: 

                if source_data['thread'] and not source_data['thread'].is_alive(): 

                    stream_logger.info("Reader thread has stopped or no frames available. 

Ending stream.") 

                    break 
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                time.sleep(0.01) 

                continue 

 

            frame = current_frame_from_cache 

            frame_height, frame_width = frame.shape[:2] 

            frame_process_counter += 1 

 

            actual_line1_x1 = min(max(0, line1_x1_cfg), max(0, line1_x2_cfg)) 

            actual_line1_x2 = max(min(frame_width -1, line1_x1_cfg), 

min(frame_width -1, line1_x2_cfg)) 

            if actual_line1_x1 > actual_line1_x2: actual_line1_x1, actual_line1_x2 = 

actual_line1_x2, actual_line1_x1 

 

            actual_line2_x1 = min(max(0, line2_x1_cfg), max(0, line2_x2_cfg)) 

            actual_line2_x2 = max(min(frame_width -1, line2_x1_cfg), 

min(frame_width -1, line2_x2_cfg)) 

            if actual_line2_x1 > actual_line2_x2: actual_line2_x1, actual_line2_x2 = 

actual_line2_x2, actual_line2_x1 

 

            results = model.predict(frame, verbose=False, classes=[0], 

conf=CONF_THRESHOLD) 

 

            detections_for_tracker = [] 

            if results and results[0].boxes and hasattr(results[0].boxes, 'data'): 

                for box_data in results[0].boxes.data.cpu().numpy(): 

                    x1_b, y1_b, x2_b, y2_b, conf_b, _ = box_data 

                    detections_for_tracker.append([int(x1_b), int(y1_b), int(x2_b-x1_b), 

int(y2_b-y1_b)]) 

 

            tracked_objects = stream_tracker.update(detections_for_tracker) 

 

            for x_obj, y_obj, w_obj, h_obj, obj_id in tracked_objects: 

                cx, cy = x_obj + w_obj // 2, y_obj + h_obj // 2 

 

                is_in_line1_zone = (line1_y - offset_val) < cy < (line1_y + offset_val) 

and (actual_line1_x1 <= cx <= actual_line1_x2) 

                is_in_line2_zone = (line2_y - offset_val) < cy < (line2_y + offset_val) 

and (actual_line2_x1 <= cx <= actual_line2_x2) 

                is_in_counting_zone = is_in_line1_zone or is_in_line2_zone 

 

                if is_in_line1_zone and obj_id not in person_down_stream and obj_id not 

in person_up_stream: 

                    person_down_stream[obj_id] = cy 

 

                if obj_id in person_down_stream: 

                    if cy > line2_y and is_in_line2_zone: 

                        if cy > person_down_stream.get(obj_id, float('-inf')): 

                            in_count_val += 1 
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                            log_count_async(obj_id, 'in') 

                            del person_down_stream[obj_id] 

                            if obj_id in person_up_stream: del person_up_stream[obj_id] 

                    elif cy < line1_y - offset_val: 

                        del person_down_stream[obj_id] 

 

                if is_in_line2_zone and obj_id not in person_up_stream and obj_id not in 

person_down_stream: 

                    person_up_stream[obj_id] = cy 

 

                if obj_id in person_up_stream: 

                    if cy < line1_y and is_in_line1_zone: 

                        if cy < person_up_stream.get(obj_id, float('inf')): 

                            out_count_val += 1 

                            log_count_async(obj_id, 'out') 

                            del person_up_stream[obj_id] 

                            if obj_id in person_down_stream: del 

person_down_stream[obj_id] 

                    elif cy > line2_y + offset_val: 

                        del person_up_stream[obj_id] 

 

                if is_in_counting_zone: 

                    cv2.rectangle(frame, (x_obj, y_obj), (x_obj + w_obj, y_obj + h_obj), 

(0, 0, 255), 2) 

                    cvzone.putTextRect(frame, f"ID:{obj_id}", (x_obj, y_obj - 10), 

scale=1, thickness=1, offset=3) 

                else: 

                    cv2.circle(frame, (cx, cy), 4, (255, 0, 255), -1) 

                    cvzone.putTextRect(frame, f"ID:{obj_id}", (cx + 10, cy - 10), 

scale=0.8, thickness=1, offset=3, colorR=(255,0,255)) 

 

            cv2.line(frame, (actual_line1_x1, line1_y), (actual_line1_x2, line1_y), (0, 

255, 0), 2) 

            cv2.line(frame, (actual_line2_x1, line2_y), (actual_line2_x2, line2_y), (0, 

255, 255), 2) 

            frame = draw_offset_area(frame, line1_y, actual_line1_x1, 

actual_line1_x2, offset_val, (0, 255, 0)) 

            frame = draw_offset_area(frame, line2_y, actual_line2_x1, 

actual_line2_x2, offset_val, (0, 255, 255)) 

            cvzone.putTextRect(frame, f'Keluar: {out_count_val}', (50, 60), scale=2.5, 

thickness=3, offset=15, colorR=(0,0,255)) 

            cvzone.putTextRect(frame, f'Masuk: {in_count_val}', (frame.shape[1] - 

350, 60), scale=2.5, thickness=3, offset=15, colorR=(0,255,0)) 

 

            ret_encode, buffer = cv2.imencode('.jpg', frame) 

            if not ret_encode: 

                stream_logger.warning("Failed to encode frame to JPEG.") 

                continue 
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            frame_bytes = buffer.tobytes() 

 

            yield (b'--frame\r\n' 

                   b'Content-Type: image/jpeg\r\n\r\n' + frame_bytes + b'\r\n') 

 

    except GeneratorExit: 

        stream_logger.info("Client disconnected from the counting stream.") 

    except Exception as e: 

        stream_logger.error(f"An error occurred in the counting stream generator: 

{e}", exc_info=True) 

    finally: 

        stream_logger.info(f"Counting stream ended. Frames processed: 

{frame_process_counter}") 

        release_client_for_source(source_identifier) 

 

def generate_occupancy_frames_threaded(source_identifier, video_url_or_index): 

    stream_logger = logging.getLogger(f"OccupancyStream-{source_identifier}") 

    stream_logger.info("Stream started.") 

 

    source_data = get_or_start_reader_thread(source_identifier, 

video_url_or_index) 

 

    if not model: 

        stream_logger.error("YOLO model is not available. Cannot start the 

occupancy stream.") 

        error_img_h = cfg.get('video_processing', {}).get('frame_height', 500) 

        error_img_w = cfg.get('video_processing', {}).get('frame_width', 1020) 

        error_frame_bytes = cv2.imencode('.jpg', cv2.zeros((error_img_h, 

error_img_w, 3), dtype="uint8"))[1].tobytes() 

        while True: 

            yield (b'--frame\r\nContent-Type: image/jpeg\r\n\r\n' + error_frame_bytes + 

b'\r\n') 

            time.sleep(1) 

            if source_data['stop_event'].is_set(): break 

        release_client_for_source(source_identifier) 

        return 

 

    last_logged_count = -1 

    log_interval_seconds = cfg.get('logging', 

{}).get('occupancy_log_interval_seconds', 5) 

    last_log_time = datetime.datetime.min 

    frame_process_counter = 0 

 

    try: 

        while True: 

            current_frame_from_cache = None 

            with source_data['lock']: 

                if source_data['frame'] is not None: 
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                    current_frame_from_cache = source_data['frame'].copy() 

 

            if current_frame_from_cache is None: 

                if source_data['stop_event'].is_set() or \ 

                   (source_data['thread'] and not source_data['thread'].is_alive()): 

                    stream_logger.info("Reader thread has stopped or no frames available. 

Ending stream.") 

                    break 

                time.sleep(0.01) 

                continue 

 

            frame = current_frame_from_cache 

            frame_process_counter += 1 

 

            results = model.predict(frame, verbose=False, classes=[0], 

conf=CONF_THRESHOLD) 

 

            current_occupancy_count = 0 

            if results and results[0].boxes and hasattr(results[0].boxes, 'data'): 

                for box_data in results[0].boxes.data.cpu().numpy(): 

                    x1_b, y1_b, x2_b, y2_b, _, _ = box_data 

                    current_occupancy_count += 1 

                    cv2.rectangle(frame, (int(x1_b), int(y1_b)), (int(x2_b), int(y2_b)), 

(255, 0, 0), 2) 

 

            cvzone.putTextRect(frame, f'Okupansi: {current_occupancy_count}', (50, 

60), scale=2.5, thickness=3, offset=10) 

 

            current_time = datetime.datetime.now() 

            if (current_time - last_log_time >= 

datetime.timedelta(seconds=log_interval_seconds)): 

                log_occupancy_async(current_occupancy_count) 

                last_log_time = current_time 

                last_logged_count = current_occupancy_count 

                stream_logger.debug(f"Occupancy recorded: 

{current_occupancy_count}") 

 

            ret_encode, buffer = cv2.imencode('.jpg', frame) 

            if not ret_encode: 

                stream_logger.warning("Failed to encode frame to JPEG.") 

                continue 

            frame_bytes = buffer.tobytes() 

 

            yield (b'--frame\r\n' 

                   b'Content-Type: image/jpeg\r\n\r\n' + frame_bytes + b'\r\n') 

 

    except GeneratorExit: 

        stream_logger.info("Client disconnected from the occupancy stream.") 
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    except Exception as e: 

        stream_logger.error(f"An error occurred in the occupancy stream generator: 

{e}", exc_info=True) 

    finally: 

        stream_logger.info(f"Occupancy stream ended. Frames processed: 

{frame_process_counter}") 

        release_client_for_source(source_identifier) 

 

# --- Flask Routes for Video Feeds --- 

@app.route('/counting_feed') 

def counting_feed_route(): 

    src_param = request.args.get('src') 

    try: 

        video_url_or_index = int(src_param) if src_param and src_param.isdigit() else 

\ 

                             (src_param if src_param else DEFAULT_COUNT_SRC) 

    except (ValueError, TypeError): 

        video_url_or_index = src_param if src_param else DEFAULT_COUNT_SRC 

 

    source_identifier = str(video_url_or_index) 

 

    current_app.logger.info(f"Request for counting_feed from source_id: 

'{source_identifier}' (URL/Index: {video_url_or_index})") 

    return Response(generate_counting_frames_threaded(source_identifier, 

video_url_or_index), 

                    mimetype='multipart/x-mixed-replace; boundary=frame') 

 

@app.route('/occupancy_feed') 

def occupancy_feed_route(): 

    src_param = request.args.get('src') 

    try: 

        video_url_or_index = int(src_param) if src_param and src_param.isdigit() else 

\ 

                             (src_param if src_param else DEFAULT_OCCUPANCY_SRC) 

    except (ValueError, TypeError): 

        video_url_or_index = src_param if src_param else 

DEFAULT_OCCUPANCY_SRC 

 

    source_identifier = str(video_url_or_index) 

 

    current_app.logger.info(f"Request for occupancy_feed from source_id: 

'{source_identifier}' (URL/Index: {video_url_or_index})") 

    return Response(generate_occupancy_frames_threaded(source_identifier, 

video_url_or_index), 

                    mimetype='multipart/x-mixed-replace; boundary=frame') 

 

# --- API Endpoints --- 

def get_time_group_format(interval): 
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    if interval == 'day': return '%Y-%m-%d', '%Y-%m-%d' 

    elif interval == 'month': return '%Y-%m-01', '%Y-%m' 

    else: return '%Y-%m-%d %H:00:00', '%Y-%m-%d %H:%M' 

 

 

@app.route('/api/bme_data') 

def api_bme_data(): 

    start_str = request.args.get('start') 

    end_str = request.args.get('end') 

    interval = request.args.get('interval', 'hour') 

    sensor_type = request.args.get('sensor', 'temperature') 

 

    if not start_str or not end_str: 

        return jsonify({"error": "Parameters 'start' and 'end' are required"}), 400 

    try: 

        start_dt = datetime.datetime.fromisoformat(start_str.replace(" ", "T")) 

        end_dt = datetime.datetime.fromisoformat(end_str.replace(" ", "T")) 

    except ValueError: 

        return jsonify({"error": "Invalid date format. Use ISO format YYYY-MM-

DDTHH:MM or YYYY-MM-DD HH:MM"}), 400 

 

    if sensor_type not in ['temperature', 'humidity']: 

        return jsonify({"error": "Invalid sensor type. Choose 'temperature' or 

'humidity'."}), 400 

 

    value_column = 'temperature' if sensor_type == 'temperature' else 'humidity' 

    sql_date_format, label_date_format = get_time_group_format(interval) 

 

    db = get_db_connection() 

    if not db: return jsonify({"error": "Database connection failed"}), 500 

 

    labels, values = [], [] 

    try: 

        with db.cursor() as cursor: 

            query = f""" 

                SELECT DATE_FORMAT(created_at, %s) as time_slot, 

AVG({value_column}) as avg_value 

                FROM bme280 WHERE created_at BETWEEN %s AND %s 

                GROUP BY time_slot ORDER BY time_slot ASC 

            """ 

            cursor.execute(query, (sql_date_format, start_dt, end_dt)) 

            results = cursor.fetchall() 

            for row in results: 

                try: 

                    dt_object = datetime.datetime.strptime(str(row['time_slot']), 

sql_date_format) 

                    labels.append(dt_object.strftime(label_date_format)) 
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                    values.append(round(row['avg_value'], 2) if row['avg_value'] is not 

None else 0) 

                except ValueError as ve: 

                    current_app.logger.warning(f"BME Data: Error parsing time_slot 

'{row['time_slot']}' with format '{sql_date_format}': {ve}") 

                    continue 

        return jsonify(labels=labels, values=values) 

    except pymysql.Error as e: 

        current_app.logger.error(f"[DB_API_BME] Database error: {e}") 

        return jsonify({"error": f"Database query failed: {e}"}), 500 

    except Exception as e: 

        current_app.logger.error(f"[API_BME] An unexpected error occurred: {e}", 

exc_info=True) 

        return jsonify({"error": "An unexpected server error occurred"}), 500 

    finally: 

        if db and db.open: db.close() 

 

@app.route('/api/occupancy_stats') 

def api_occupancy_stats(): 

    start_str = request.args.get('start') 

    end_str = request.args.get('end') 

    interval = request.args.get('interval', 'hour') 

 

    if not start_str or not end_str: return jsonify({"error": "Parameters 'start' and 'end' 

are required"}), 400 

    try: 

        start_dt = datetime.datetime.fromisoformat(start_str.replace(" ", "T")) 

        end_dt = datetime.datetime.fromisoformat(end_str.replace(" ", "T")) 

    except ValueError: return jsonify({"error": "Invalid date format."}), 400 

 

    db = get_db_connection() 

    if not db: return jsonify({"error": "Database connection failed"}), 500 

 

    labels, values = [], [] 

    sql_date_format, label_date_format = get_time_group_format(interval) 

    try: 

        with db.cursor() as cursor: 

            query = """ 

                SELECT DATE_FORMAT(`timestamp`, %s) as time_slot, AVG(`count`) 

as avg_occupancy 

                FROM occupancy WHERE `timestamp` BETWEEN %s AND %s 

                GROUP BY time_slot ORDER BY time_slot ASC 

            """ 

            cursor.execute(query, (sql_date_format, start_dt, end_dt)) 

            results = cursor.fetchall() 

            for row in results: 

                try: 
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                    dt_object = datetime.datetime.strptime(str(row['time_slot']), 

sql_date_format) 

                    labels.append(dt_object.strftime(label_date_format)) 

                    values.append(round(row['avg_occupancy'], 1) if 

row['avg_occupancy'] is not None else 0) 

                except ValueError as ve: 

                    current_app.logger.warning(f"Occupancy Data: Error parsing 

time_slot '{row['time_slot']}' with format '{sql_date_format}': {ve}") 

                    continue 

        return jsonify(labels=labels, values=values) 

    except pymysql.Error as e: 

        current_app.logger.error(f"[DB_API_OCC] Database error: {e}") 

        return jsonify({"error": f"Database error: {e}"}), 500 

    except Exception as e: 

        current_app.logger.error(f"[API_OCC] An unexpected error occurred: {e}", 

exc_info=True) 

        return jsonify({"error": "An unexpected server error occurred"}), 500 

    finally: 

        if db and db.open: db.close() 

 

@app.route('/api/traffic_data') 

def api_traffic_data(): 

    start_str = request.args.get('start') 

    end_str = request.args.get('end') 

    interval = request.args.get('interval', 'hour') 

 

    if not start_str or not end_str: return jsonify({"error": "Parameters 'start' and 'end' 

are required"}), 400 

    try: 

        start_dt = datetime.datetime.fromisoformat(start_str.replace(" ", "T")) 

        end_dt = datetime.datetime.fromisoformat(end_str.replace(" ", "T")) 

    except ValueError: return jsonify({"error": "Invalid date format."}), 400 

 

    db = get_db_connection() 

    if not db: return jsonify({"error": "Database connection failed"}), 500 

 

    labels, in_vals, out_vals = [], [], [] 

    sql_date_format, label_date_format = get_time_group_format(interval) 

    try: 

        with db.cursor() as cursor: 

            query = """ 

                SELECT DATE_FORMAT(`timestamp`, %s) as time_slot, 

                       SUM(CASE WHEN direction = 'in' THEN 1 ELSE 0 END) as 

in_count, 

                       SUM(CASE WHEN direction = 'out' THEN 1 ELSE 0 END) as 

out_count 

                FROM people_counting WHERE `timestamp` BETWEEN %s AND %s 

                GROUP BY time_slot ORDER BY time_slot ASC 



 

 

xcv   Politeknik Negeri Jakarta 

 

            """ 

            cursor.execute(query, (sql_date_format, start_dt, end_dt)) 

            results = cursor.fetchall() 

            for row in results: 

                try: 

                    dt_object = datetime.datetime.strptime(str(row['time_slot']), 

sql_date_format) 

                    labels.append(dt_object.strftime(label_date_format)) 

                    in_vals.append(int(row['in_count']) if row['in_count'] is not None else 

0) 

                    out_vals.append(int(row['out_count']) if row['out_count'] is not None 

else 0) 

                except ValueError as ve: 

                    current_app.logger.warning(f"Traffic Data: Error parsing time_slot 

'{row['time_slot']}' with format '{sql_date_format}': {ve}") 

                    continue 

        return jsonify(labels=labels, in_vals=in_vals, out_vals=out_vals) 

    except pymysql.Error as e: 

        current_app.logger.error(f"[DB_API_TRAFFIC] Database error: {e}") 

        return jsonify({"error": f"Database error: {e}"}), 500 

    except Exception as e: 

        current_app.logger.error(f"[API_TRAFFIC] An unexpected error occurred: 

{e}", exc_info=True) 

        return jsonify({"error": "An unexpected server error occurred"}), 500 

    finally: 

        if db and db.open: db.close() 

 

@app.route('/api/coil_status') 

def api_coil_status(): 

    db = get_db_connection() 

    if not db: return jsonify({"error": "Database connection failed"}), 500 

 

    coils_data = [] 

    try: 

        with db.cursor() as cursor: 

            query = """ 

                SELECT s1.addr_coil, s1.status FROM sdp_coil_status s1 

                INNER JOIN ( 

                    SELECT addr_coil, MAX(timestamp) as max_timestamp 

                    FROM sdp_coil_status WHERE addr_coil BETWEEN 0 AND 7 

                    GROUP BY addr_coil 

                ) s2 ON s1.addr_coil = s2.addr_coil AND s1.timestamp = 

s2.max_timestamp 

                ORDER BY s1.addr_coil ASC; 

            """ 

            cursor.execute(query) 

            results = cursor.fetchall() 

            for row in results: 
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                coils_data.append({"addr_coil": row['addr_coil'], "status": 

bool(row['status'])}) 

        return jsonify(coils=coils_data) 

    except pymysql.Error as e: 

        current_app.logger.error(f"[DB_API_COIL] Database error: {e}") 

        return jsonify({"error": f"Database error: {e}"}), 500 

    except Exception as e: 

        current_app.logger.error(f"[API_COIL] An unexpected error occurred: {e}", 

exc_info=True) 

        return jsonify({"error": "An unexpected server error occurred"}), 500 

    finally: 

        if db and db.open: db.close() 

 

# --- Main Route for index.html --- 

@app.route('/') 

def index(): 

    template_config = { 

        'sources': cfg.get('sources', {}), 

    } 

    if not cfg: 

        current_app.logger.warning("Config 'cfg' is empty when rendering 

index.html.") 

        template_config['sources'] = {'counting': 0, 'occupancy': 0} 

 

    return render_template('index.html', config=template_config) 

 

# --- Graceful Shutdown --- 

def shutdown_application(): 

    logger.info("Initiating application shutdown...") 

 

    logger.info("Signaling stop to all video reader threads...") 

    with video_cache_lock: 

        for source_id, data in video_sources_cache.items(): 

            if data.get('thread') and data['thread'].is_alive(): 

                logger.debug(f"Sending stop signal to the reader for source: 

{source_id}") 

                data['stop_event'].set() 

 

    time.sleep(1) 

 

    with video_cache_lock: 

        active_reader_threads = [] 

        for source_id, data in list(video_sources_cache.items()): 

            if data.get('thread') and data['thread'].is_alive(): 

                logger.info(f"Waiting for video reader thread '{data['thread'].name}' to 

finish...") 

                active_reader_threads.append(data['thread']) 
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        for thread_to_join in active_reader_threads: 

            thread_to_join.join(timeout=5) 

            if thread_to_join.is_alive(): 

                logger.warning(f"Video reader thread '{thread_to_join.name}' did not 

stop after the timeout.") 

            else: 

                logger.info(f"Video reader thread '{thread_to_join.name}' has finished.") 

 

    if db_logger_thread_instance and db_logger_thread_instance.is_alive(): 

        logger.info("Signaling stop to the database logger worker...") 

        stop_db_logger_event.set() 

 

        logger.info("Waiting for the database log queue to be empty...") 

        db_log_queue.join() 

        logger.info("The database log queue is now empty.") 

 

        logger.info("Waiting for the database logger worker thread to finish...") 

        db_logger_thread_instance.join(timeout=10) 

        if db_logger_thread_instance.is_alive(): 

            logger.warning("The database logger worker thread did not stop after the 

timeout.") 

        else: 

            logger.info("The database logger worker thread has finished.") 

 

    logger.info("Application shutdown process complete.") 

 

# --- Main Execution --- 

if __name__ == '__main__': 

    required_files_check = [COCO_FILE_PATH, YOLO_MODEL_PATH, 

'tracker.py'] 

 

    db_logger_thread_instance = threading.Thread(target=database_logger_worker, 

daemon=True) 

    db_logger_thread_instance.name = "DatabaseLoggerWorker" 

    db_logger_thread_instance.start() 

 

    atexit.register(shutdown_application) 

 

    flask_host = cfg.get('flask_server', {}).get('host', '0.0.0.0') 

    flask_port = cfg.get('flask_server', {}).get('port', 8000) 

    flask_debug = cfg.get('flask_server', {}).get('debug', False) 

    flask_use_reloader = cfg.get('flask_server', {}).get('use_reloader', False) if 

flask_debug else False 

 

    logger.info(f"Starting Flask server at {flask_host}:{flask_port} (Debug: 

{flask_debug}, Reloader: {flask_use_reloader})") 

    try: 
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        app.run(host=flask_host, port=flask_port, debug=flask_debug, 

use_reloader=flask_use_reloader, threaded=True) 

    except KeyboardInterrupt: 

        logger.info("Flask server interrupted by user (Ctrl+C).") 

    finally: 

        logger.info("The Flask server has stopped.") 


