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A Tablet-Type Acoustic Digital Pen that Presents Pen Stroke with Music Tone

Kazuki Nakada™, Makoto Kobayashi”?, Yasuyuki Murai 2, Iwao Sekita™* and Hisayuki Tatsumi”*

Abstract - In this study, we present a tablet-type acoustic digital pen that presents pen stroke in hand writing with
music tone. An acoustic digital pen for the visually impaired has been previously proposed, and it is shown that
the pen-tip position can be identified (sound localization) by continuously changing the volume and acoustic
frequency in correspondence with pen stroke in space. In the tablet type acoustic digital pen, we change the
musical scale in the horizontal direction and the octave in the vertical direction on the spatially discretized 2D grid.
By enabling the grid to be adjusted to the desired size by the pinch in / out operation on the tablet touch screen, it
can be expected to practice efficiently writing letters of various scales in a balanced manner. Furthermore, we
make it easier to learn accents of Tome, Hane, Harai by changing music tone (frequency distortion) in accordance
with the pen touch at feature points of characters, such as the start point, via point, end point of each pen stroke.
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Fig.1 System Configuration.
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Fig.3 Configuration of Each Grid.
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Fig.4 Fundamental Operation of Acoustic Localization
Grid.

4.2 YK - &

WIS, 8 LIWITFOR T — /2727 Y v RO
RKESICHETELZETRT. =0T —F8RD
Toy-Con FL—2D7 0T IV JBETIE, [¥vF)
DFT V=7 MMERDOEST (134 5mm~50mm) (251
BTEX B0, K&/NO 5mmxXsmm OEFEIZTY v K

ERETDHE, ZvFAIZ V=V OELFAL/TT R
OEAEIZ LY, B EORTRY A X% 5mmx5mm 7525
40mx40 mm F T H HISEFIICIER - M/ TE 5. B






IS EFIE MBI T D CTIE A — L2 B S E 5
LEMMICRE S BT A Z LOVRIRESNTEY, ¥8E
NEOEEOFFRICBELEYA XDTY » Rl —H%
(FHE - Hor#) HE CHHICRE TS Z LI3ESE
RHEEED 1oL D, Tk ZIE, THFEEEITTEHNAR
WFEHEEENTH B, TORE IIHRENEDED
IricTrznTEs.

43 XFORBRDOMER

S5, FELEWLFDO 7+ F BRI T 4L
WZHIRIL, #yF A7 Y —viZEREbE, ZORHA
WX 2587 ) v REEBTICHEE XS, K5
DL, FEHLEOWITORMS (0 -3 115
WIZREIS) OAIZT U REEE LT, 25 ORER
DL, MVIBELUEFOMEEITI ZENTED
BB ZE ClE, SUFENT U AZRE ) FIfRIc VT, TFER
BCEW RS & THiBh b OBl O HEFRIC
FEAHLTEY, BEENICBTAROD DREND eV IkEE

~NEFREHED TN Z L OBEEENRERE TN S0,

2WIEDEERT ) v ROREROAD 7Y v NIZHAT
THILT, FEDROMEZKD 20

D

K5  SCFDRFER DHERS.
RE L 72D CF ORI (A b e — 27 OBfiaA,
FRHAR, #mR) o7V y FEREL, EFEIEC
BT DALEFEZMINT 5.
Fig.5 Acoustic Localization of Character Feature Points.
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Fig.7 Configuration of Frequency Distortion Module.
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