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Abstract

Development of an IMU-based Wearable Ankle
Device for Military Motion Recognition

Byeongjun Jang” - Jeonghoun Cho”* - Dohyeon Kim" - Kyeong-Won Park™

Wearable technology for military applications has received considerable attention as a means of
personal status check and monitoring. Among many, an implementation to recognize specific motion states
of a human is promising in that allows active management of troops by immediately collecting the
operational status and movement status of individual soldiers. In this study, as an extension of military
wearable application research, a new ankle wearable device is proposed that can glean the information of
a soldier on the battlefield on which action he/she takes in which environment. Presuming a virtual
situation, the soldier’s upper limbs are easily exposed to uncertainties about circumstances. Therefore, a
sensing module is attached to the ankle of the soldier that may always interact with the ground. The
obtained data comprises 3-axis accelerations and 3-axis rotational velocities, which cannot be interpreted
by hand-made algorithms. In this study, to discern the behavioral characteristics of a human using these
dynamic data, a data-driven model is introduced; four features extracted from sliced data (minimum,
maximum, mean, and standard deviation) are utilized as an input of the model to learn and classify eight
primary military movements (Sitting, Standing, Walking, Running, Ascending, Descending, Low Crawl, and
High Crawl). As a result, the proposed device could recognize a movement status of a solider with 95.16%
accuracy in an arbitrary test situation. This research is meaningful since an effective way of motion
recognition has been introduced that can be furtherly extended to various military applications by
incorporating wearable technology and artificial intelligence.

Key Words : Wearable Device, Data-driven Model, Motion Recognition, Military Applications
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