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Abstract

Recently, the demand of handwriting input becomes more and more important
due to the popularity of smartphones and 3C products. Handwriting input makes 3C
products operations becomes easy. However, most of the input devices nowadays are
generally not contactless so that user has to write directly on the device with a pen or
finger. Although there are some video based air-finger-writing systems using a camera
to capture hand/finger trajectory motions while handwriting. However, they are easily
affected by illuminations. In this paper, we propose a novel feature extraction method
of 3D handwritten Chinese characters based on Leap Motion which can extract the
features from air-fingerwriting Chinese characters without carrying or contacting any
device. In the proposed system, the moving fingers and hands can be captured clearly
even in the dusky environments because Leap Motion uses infrared sensor in capturing
moving trajectories. With the trajectories being captured, all embedded features including
coordinate, velocity, and total writing time of each input character captured from Leap
Motion are applied to extract the real and virtual strokes of the input Chinese character. In
the experiments, 1000 Chinese characters were applied to evaluate the proposed real and
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virtual strokes extraction method, the correction rate is 87.5%. The extracted real strokes,
virtual strokes, and embedded features provide significant discriminative information for
later 3D signature verification and 3D Chinese character recognition. Experimental results
verify the validity and effectiveness of our proposed method in extracting features of 3D

handwriting Chinese characters.

Keywords: handwriting, Leap Motion, real and virtual strokes, OCR, signature

verification
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