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The aluminum die-casting industry operates in a
high-risk, high-risk environment with high-temperature
and fast-moving machinery. If workers accidentally
enter dangerous areas during work, they can easily
suffer coil jamming, burns, falls, or other occupational
injuries. To enhance the real-time and traceability of
industrial safety monitoring at aluminum die casting
sites, this study focuses on the aluminum die casting
operation site and establishes a safety risk
identification system that integrates human posture
recognition, hazard area assessment, and real-time
warning.

This system is centered on computer vision
technology, capturing on-site images through cameras
and employing MediaPipe Pose to capture key points
and posture features of workers' human skeleton.
Based on the coordinates of key points in the human
body, torso angle, body height-to-width ratio,
movement speed, and the number of key points within
the hazardous zone, the system determines whether
operators have fallen, become stationary in the danger
zone, or entered the alert zone. Hazardous zones are set
using polygonal coordinates, and risk assessment is

made by checking whether a key human point falls into



that area, reducing misjudgments from a single
posture.

The system is deployed on Raspberry Pi edge
computing devices, enabling real-time on-site image
capture, posture recognition, risk assessment, and
warning output. When the system determines a person
is in a high-risk state, such as falling or being
stationary in a dangerous area, it issues alerts via
screen prompts, buzzer sounds, and Telegram
messages, and simultaneously creates CSV records to
preserve data such as the time of occurrence, status,
number of key points in the danger zone, torso angle,
movement speed, and body height-to-width ratio.

This study evaluates the stability of MediaPipe
Pose in posture recognition in the aluminum
die-casting environment through real-world field
testing, as well as the feasibility of real-time risk
monitoring on the edge computing platform. The
research results show that combining multiple criteria
for judging human posture, hazardous areas, and
movement status can improve the rationality of risk
identification and serve as a reference for introducing
smart industrial safety monitoring systems in
traditional manufacturing. In the future, it can further
integrate hand virtual electronic fences with machine
operation status to make the system's assessment of
human-machine interaction risks more complete.
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