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Smartphone Accelerometer-Based Gesture Recognition
and its Robotic Application

Sang-Ha Nam' - Joo-Hee Kim' - Se-Kyeong Heo™ - In-Cheol Kim™

ABSTRACT

We propose an accelerometer-based gesture recognition method for smartphone users. In our method, similarities between a new time
series accelerometer data and each gesture exemplar are computed with DTW algorithm, and then the best matching gesture is determined
based on k-NN algorithm. In order to investigate the performance of our method, we implemented a gesture recognition program working
on an Android smartphone and a gesture-based teleoperating robot system. Through a set of user-mixed and user-independent
experiments, we showed that the proposed method and implementation have high performance and scalability.
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Fig. 7. Turtlebot: a mobile robot
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Table 4, Confusion matrix for user-mixed experiments
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Table 7. Time consumption for robot teleoperation
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Table 5. Confusion matrix for user-independent experiments
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Table 6, Result for robot teleoperation experiments

Time
B '(T'Blf:}e Aﬂ%sac)
(esture recognition 0.25 0.25
Command translation 0.15 0.40
Communication 0.90 1.30
Primitie Action translation 0.13 1.43
Motor control 0.03 1.46

X i Success
Total Successes Failures Rate
100 98 2 98%
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