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[Abstract]

In this paper, we propose a fire detection technology using YOLOv3 and EfficientDet, the most
reliable artificial intelligence detection algorithm recently, an alert service that simultaneously transmits
four kinds of notifications: text, web, app and e-mail, and an AWS system that links fire detection and
notification service. There are two types of our highly accurate fire detection algorithms; the fire
detection model based on YOLOv3, which operates locally, used more than 2000 fire data and learned
through data augmentation, and the EfficientDet, which operates in the cloud, has conducted transfer
learning on the pretrained model. Four types of notification services were established using AWS
service and FCM service; in the case of the web, app, and mail, notifications were received
immediately after notification transmission, and in the case of the text messaging system through the
base station, the delay time was fast enough within one second. We proved the accuracy of our fire
detection technology through fire detection experiments using the fire video, and we also measured the
time of fire detection and notification service to check detecting time and notification time. Our Al fire
detection and notification service system in this paper is expected to be more accurate and faster than

past fire detection systems, which will greatly help secure golden time in the event of fire accidents.
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I. Introduction
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II. Preliminaries

1. Image Classification & Object Detection

1.1 Image Classification
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1.2 EfficientNet
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1.3 Object Detection
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2. Al Fire Detection

2.1 YOLOv3 7|Ht9| Fire Detector
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3. Notification Service

3.1 Text Notification Service
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Fig. 1. Amazon SNS

3.2 Web Push Notification
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Fig. 2. Web Push Notificaton

3.3 Firebase Cloud Messaging (Android)
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Fig. 3. Firebase Cloud Messaging

3.4 Mail Transfer Service
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Fig. 4. Mail Transfer Service

III. Integrated System
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IV. Experiment

1. Experimental Equipment
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Table 1. Equipment Used

Computer Computer Computer
no.1, no.2 no.3 no.4
0s ULbI 3 E:u Wi n1d00ws Wi n1d00 ws
16.04
CPU i9-7980XE i7-8700 i9-9900K
GIGABYTE
B360M ASRock
X299
Mainboard XPOWER DS3H B360M
GAMING AC | _Durable PRO4
Edition JC Aswin
Hyun
EMTEK
NVIDIA GeForce Gzlélc;ge
VGA GeForce RTX 3070 RTX 2070
GTX Titan BLACK Dual D6
Xp * 2 EDITION OC 8GB
D6 8GB
Samsung
DDR4 16G
total Samsung | ooy 91300
RAM 96GB DDR4 16G 8G * 2
PC4-21300
Dual
Channel
Samsung Samsung Samsung
ssD 970 Evo 970 Evo 860 EVO
M.2 NVMe Plus M.2 (1TB)
1B 2280 500GB
Count 2 1 1

2. Test using Video Clips
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Fig. 6. Image Clip no.13 (Faired)

Fig. 7. Image Clip no.24 (Faired)

Fig. 8. Image Clip no.34 (Faired)

Fig. 9. Image Clip no.79 (Faired)

Fig. 10. Image Clip no.96 (Faired)
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3. Real-time Fire Detection Using Webcam
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Fig. 11. Real-time Fire Detection Using Webcam

V. Results
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VI. Conclusions
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