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Implementation of an alarm system with Al image processing to detect
whether a helmet is worn or not and a fall accident
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Abstract This paper presents an implementation of detecting whether a helmet is worn and there is a fall accident through individual
image analysis in real-time from extracting the image objects of several workers active in the industrial field. In order to detect
image objects of workers, YOLO, a deep learning-based computer vision model, was used, and for whether a helmet is worn or not,
the extracted images with 5,000 different helmet learning data images were applied. For whether a fall accident occurred, the position
of the head was checked using the Pose real-time body tracking algorithm of Mediapipe, and the movement speed was calculated to
determine whether the person fell. In addition, to give reliability to the result of a falling accident, a method to infer the posture of
an object by obtaining the size of YOLO's bounding box was proposed and implemented. Finally, Telegram API Bot and Firebase

DB server were implemented for notification service to administrators.
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Table 2. Performance outputs of YOLO training model

mAP mAP
@5 @5:95

Class | Images | Labels P R
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Fig. 8. Example of confusion when two labels are
detected at the same time in the case of a woman with
hair covering her ears
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Table 5. Performance outputs of the modified training
image dataset

mAP | mAP

Class | Images | Labels P R
@5 @5:.95

all 580 527 | 0992 | 0978 | 0986 | 0.757

Helmet | 580 456 | 0998 | 0998 | 0995 | 0.825

NoHelmet| 580 4 0986 | 0958 | 0977 | 0.689
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Fig 16. Implementation of Android App that can search
contents of Firebase DB
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