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ABSTRAK 

 

SISTEM DETEKSI API DAN ASAP MENGGUNAKAN 

BERBASIS YOLOv8 

 
Kebakaran merupakan salah satu bencana yang dapat menimbulkan kerugian besar 

sehingga diperlukan sistem deteksi dini yang cepat dan akurat. Penelitian ini 

bertujuan merancang dan mengimplementasikan sistem deteksi api dan asap 

berbasis algoritma YOLOv8 dengan memanfaatkan CCTV IP Camera sebagai 

sumber citra real-time, serta ESP32 dan buzzer sebagai sistem peringatan dini. 

Sistem dikembangkan menggunakan bahasa pemrograman Python, OpenCV, dan 

model YOLOv8 yang telah dilatih menggunakan dataset objek api dan asap. 

Pengujian dilakukan pada berbagai kondisi objek, jarak, serta performa pemrosesan 

real-time. Hasil pengujian menunjukkan bahwa sistem mampu mendeteksi objek 

api dan asap pada berbagai kondisi dengan tingkat confidence yang bervariasi. Pada 

pengujian jarak, sistem masih mampu mendeteksi objek hingga jarak 1 meter 

dengan nilai confidence mencapai 0,81. Performa sistem juga menunjukkan 

kemampuan pemrosesan real-time dengan rata-rata kecepatan 13,1–17,7 FPS dan 

delay sebesar 0,056–0,076 detik. Selain itu, komunikasi antara aplikasi Python dan 

ESP32 berjalan dengan baik sehingga buzzer dapat aktif secara otomatis ketika 

objek api atau asap terdeteksi dan berhenti ketika kondisi kembali 

normal.Berdasarkan hasil implementasi dan pengujian, dapat disimpulkan bahwa 

sistem deteksi api dan asap berbasis YOLOv8 berhasil diimplementasikan sesuai 

dengan rancangan. Integrasi antara CCTV, model YOLOv8, GUI monitoring, 

ESP32, dan buzzer mampu memberikan pemantauan serta peringatan dini secara 

real-time. Untuk pengembangan selanjutnya, sistem disarankan menggunakan 

dataset yang lebih beragam, kamera dengan resolusi lebih tinggi, serta penambahan 

fitur notifikasi berbasis Internet of Things (IoT) agar jangkauan dan keandalan 

sistem semakin meningkat. 

Kata Kunci: Deteksi Api, Deteksi Asap, YOLOv8, Pengolahan Citra, ESP32, 

Sistem Peringatan. 
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ABSTRACT 

 

YOLOv8 BASED FIRE AND SMOKE DETECTION SYSTEM 

 
Fire is a disaster that can cause significant losses, necessitating a fast and accurate 

early detection system. This study aims to design and implement a fire and smoke 

detection system based on the YOLOv8 algorithm, utilizing an IP CCTV camera as 

the real-time image source and an ESP32 with a buzzer for the early warning 

mechanism. The system was developed using Python, OpenCV, and a YOLOv8 

model trained on fire and smoke object datasets. Testing was conducted across 

various object conditions, distances, and real-time processing performance 

scenarios. The results demonstrate the system's ability to detect fire and smoke 

objects under various conditions with varying confidence levels. Distance testing 

showed the system could detect objects up to 1 meter away with a confidence score 

of 0.81. Performance analysis indicated real-time processing capabilities, with 

average speeds of 13.1–17.7 FPS and latency ranging from 0.056 to 0.076 seconds. 

Furthermore, communication between the Python application and the ESP32 

functioned correctly, allowing the buzzer to activate automatically upon detection 

of fire or smoke and deactivate when conditions returned to normal. Based on the 

implementation and testing results, it is concluded that the YOLOv8-based fire and 

smoke detection system was successfully implemented according to the design. The 

integration of the CCTV, YOLOv8 model, monitoring GUI, ESP32, and buzzer 

enables effective real-time monitoring and early warning. Future development 

should incorporate more diverse datasets, higher-resolution cameras, and IoT-

based notification features to enhance the system's range and reliability. 

Keywords: Fire Detection, Smoke Detection, YOLOv8, Image Processing, ESP32, 

Warning System. 
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