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Abstract:

Manual lifting causes low back pain due to lumbar load from an unsuitable posture. In particular, a
stooping posture without knee movement is considered an unsuitable posture with large lumbar loads. In
contrast, a squatting posture using knee flexion and extension is recommended as a suitable posture with
small lumbar loads. From this background, the lifting posture should be continuously monitored and
improved to prevent low back pain. Occupational postures are monitored by human observation or specific
devices, such as optical motion capture systems. However, human observation has limitations owing to the
repeatability and fatigue of the observers. In addition, specific devices, such as optical motion capture
systems, are expensive for use in various occupational fields. Therefore, we developed a posture recognition
method for stooping and squatting postures during manual lifting using a common monocular camera and
machine learning. The purpose of this study was to develop a prototype lifting posture monitoring system
using a posture recognition method to prevent low back pain. In addition, to develop the monitoring system,
the proposed posture recognition method was modified to extract lifting postures from a movie. A prototype
of the lifting posture monitoring system was implemented using HTML and JavaScript. The developed
prototype system can recognize and display stooping and squatting lifting postures with different lumbar
loads from real-time movies using a monocular camera. A modified posture recognition method was
implemented using the MobileNetV2 model trained via Teachable Machine. The modified posture
recognition method could recognize stooping lifting, squatting lifting, and standing (not lifting) with greater
than 0.85 accuracy. This accuracy was comparable to that of human observations. These results indicate
that the prototype lifting posture monitoring system can extract and recognize suitable and unsuitable
postures from a movie to prevent low back pain.
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Figure 1. Prototype of lifting posture recognition system.



