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A Proposal for Human Motion Estimation from Time-series Skeletal Joint

Data Using Deep Learning

SHIMOYAMA Akihiro, YABUKI Noboru

This study proposes a human motion estimation system using Al for welfare applications, aiming to facilitate real-time

recognition and detection of potentially hazardous movements. Unlike conventional sensor-based methods, the system

utilizes standard color cameras and deep learning models to reduce user burden.

Skeletal joint data is extracted from video input using the OpenPose library. These data are then used to train motion
estimation models based on Recurrent Neural Networks (RNN) or Long Short-Term Memory (LSTM), using the STAIR

Actions dataset, which includes categorized daily activities relevant to caregiving.

Experimental results show that LSTM outperforms RNN in estimation accuracy due to its ability to handle long-term

dependencies. However, LSTM is more sensitive to missing data, especially when body parts are occluded. Category-specific

analysis revealed that motion categories involving occlusions had lower accuracy, likely due to limitations in joint detection.

Finally, the trained model was applied to live camera input, confirming the system’s capability for real-time motion

estimation and individual tracking.
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