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Table 2 Calculation table for pose estimation score
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Table 3 Calculation table for direction discrimination score
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Table 4 Performance comparison of attention mechanism networks
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EMA 84.0 2.78 7.5
SimAM 85.2 2.62 7.2
SA 85.8 2.62 7.2
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Table 5 Comparison of ablation experiment results
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Fig. 8 Diagram of pose detection result
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Design and Implementation of an Edge Computing Terminal for
Fall Detection in Smart Elderly Care

LIU Fangyu, FAN Yun, QI Ruian, HUANG Wei
(School of Electronic Information Engineering, Inner Mongolia University, Hohhot
010070, China)

Abstract: The deep integration of the digital economy and artificial intelligence has accelerated the
progress of smart city construction. As a crucial supporting segment of people’s livelihood services in
smart cities, smart elderly care imposes higher requirements on information transmission within its sce-
narios. Aiming at the two core issues in current fall detection, including prominent delays in information
transmission and response as well as significant privacy and security risks, a hardware system for fall
posture classification is designed and implemented. The system adopts an edge computing architecture,
with the improved YOLOv11-Pose as its core. It optimizes the backbone network using MobileNetV4
to reduce computational complexity, and simultaneously develops a multi-dimensional scoring-based al-
gorithm integrating skeletal point features to realize fall behavior recognition and fall direction determina-
tion. The algorithm is deployed on the Jetson Nano hardware terminal, enabling real-time responses at
the edge. This not only significantly reduces the amount of data transmission but also avoids the risk of
privacy leakage. Experimental results demonstrate that the proposed method can accurately distinguish
different postures and correctly determine fall directions. The test results of the edge hardware terminal
show that the system has low discrimination latency and stable operation, providing efficient and reliable
technical support for smart elderly care scenarios.

Key words: edge computing; human pose estimation; fall direction determination; YOLOvI11-

Pose



