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Recent Research

PhD thesis “A novel multisensoric system recording and analyzing human
biometric features for biometric and biomedical applications”

PhD obtained in January 2011 from University of Regensburg (Institute of
Biophysics and Pre-clinical Medicine) and University of Applied Sciences,
Biometric Smart Pen BiSP center Regensburg, Germany.

One way to study the dynamics of human motor functions of fingers and hand
movements is to investigate the dynamic features of handwriting, drawing or
hand gestures. A novel multisensoric pen device BiSP has been developed to
record the movements during handwriting or drawing on paper pad or free in air.
The biometric features recorded by BiSP have not only been analyzed to
recognize person, handwritten object or hand gesture in behavioral biometrics but
also to characterize motor dysfunctions of the probands due to disease (e.g.,
Parkinson’s disease) for diagnostics or for control of medication in medical
applications. For above applications, research has been conducted that involves
improved procedures for diverse sensing techniques of data acquisition, signal
processing and pattern recognition for person or object recognition based on
signals (time series) obtained from novel pen.
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Research Interests

Biometrics, Human Computer Interactions, Handwriting Biometrics, Multimodal
Biometrics, Medical Data and Image Processing, Human Movement Disorder
Analysis, Pattern Recognition, Time Series Data Analysis, Dynamic Time
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Warping (DTW), Support Vector Machines (SVM), Singular Value Decomposition
(SVD), Biophysics, Computational Physics and MATLAB based programming etc
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Other Presentations

“‘Bio-Sensing of hand and finger movements “Colloquium Bio-Physics,
University of Regensburg, 2008, Germany.

“‘Extended WACOM graphic Tablet equipped with BiSP-Sensors, University of
Applied Sciences Workshop 2008 BiSP, Regensburg, Germany

“Piezoelectric film based finger Grip Sensor: Experiments and Signal
evaluations”, University of Applied Sciences Workshop 2006 BiSP,
Regensburg, Germany

Supervision of Master Students in BiSP laboratory

Student University

1) Erica Yamasaki Tokyo University of Science
Topic: DTW based analysis of (1) BiSP data and (2) Lips movement data



2) Takashi Sano Tokyo University of Science
Topic: Lower bounding of DTW distance for (1) BiSP data and (2) Spoken
Japanese words data

3) Takayuki Takatori Tokyo University of Science
Topic: Development of Hand Tremor Detector Software using SVM for the
characterization of Parkinson diseased writer based on BiSP medical data.
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