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1. Introduction

Today there are various studies and works using handwritten
information. For example, “Drawn”[1] makes us not only draw
but also move handwritten illustration with our hand.
Furthermore, the author[2] developed handwritten input
interface. These works provide us a performance that we have
never been. The greatest feature of handwritten is that it has
“handwriting” and that is also different from a character of
computer. Handwriting is information reflecting personality as
same as stature and voice quality. Thus, handwriting may be
able to portray yourself. Personal features are limitless and
others may be able to make result which you can’t.

We have developed loop sequencer using handwritten character
which can disappear and move. Disappearing and moving are
new elements in works using handwriting and the elements
enable handwriting to behave interactively. We think our new
kind interface enable audience to enjoy performance visually
unlike conventional instrument and sequencer as well as
proposes new play style.

2. Prototype

We obtained images of handwritten characters and recognized
what kind of characters are written. After this, we erased the
handwritten characters by Peltier device. Simultaneously, we
projected the image of the handwritten characters on the paper
and user could move handwritten characters projected with his
finger and play sound when the characters hit others or edge of

paper.
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Figure 1. left: Prototype of our work,
right: System of our prototype

3. Implementation

In this chapter, we explain our implementations to enable
disappear, moving and sound handwritten character.

First, we explain erasing handwritten character. We used
thermochromic ink pen[3]. The ink becomes transparent when
it is heated up to about 60 degrees. In previous study,
handwriting was erased by heat of laser[4], however, this
method could not erase large surface. Accordingly, we heated
up surface of paper with Peltier device (see Figure 2). Then, we
cooled Peltier device of surface in contact with paper in order to
ensure safety after erasing handwritten characters. Second, we
explain moving characters with hand. We implemented finger
tracking to move character with hand using image processing.
We made binary image by skin detection and contour data from
the image (see Figure 3). Furthermore, we obtained a convex

Permission to make digital or hard copies of part or all of this work for personal or classroom use is
granted without fee provided that copies are not made or distributed for commercial advantage and that
copies bear this notice and the full citation on the first page. Copyrights for third-party components of this
work must be honored. For all other uses, contact the Owner/Author.

SIGGRAPH 2013, July 21 — 25, 2013, Anaheim, California.

2013 Copyright held by the Owner/Author.

ACM 978-1-4503-2261-4/13/07

hull with contour data and the vertex of convex hull by corner
detection. This vertex is the tip of the finger we need.
Handwritten characters were moved when this vertex hit it.
Finally, we explain character recognition. In our work, we
assigned characters optional interval according to German-style
sound name. Figure 4 shows a result of this processing. Green
rectangles are the handwritten characters cut out from an input
image and put on the input image again. Red characters in the
upper left corner of the green rectangle are a result of character
recognition.
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Figure 2. A state of erasing handwritten character by Peltier
device.
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Figure 3. left: A result of skin detection, center: Convex hull
and corner detect from convex hull, right: A result of finger
tracking by our algorithm
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Figure 4. A result of character recognition.

4. Future work

We should take advantage of the feature such as a shape, a line
weight and size because we think it leads to the realization of a
more natural and diverse interaction.
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