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Abstract. This paper presents principles, functions, and experiments of a new
edutainment tool: Big Fat Wand (BFW). BFW is developed from a conventional
laser show device, however, it is modified to a small enough one to be used at an
open apace. BFW is connected to a laptop PC, which provides character, symbol
images, and/or animations. From experimental results, we conclude that BFW is
a good gear for a facilitator to educate and educate hearing-impaired students.
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1 Introduction

Although there are various methodologies for education of hearing-impaired or deaf
people, it is still difficult to give lectures to them at out-of-classroom environments,
for example, the explanations of artistic materials at a museum. Because the students
cannot focus on both of the materials or hand languages at a same time, a teacher
meet the troubles to manage students’ interests about the objects and their
explanation.

To cope with the issues, we are developing a new intelligent pointing device: Big
Fat Wand (BFW). BFW is a handy smaller version of a conventional laser show
device. A programmable laser-light show device will allow the user to specify the
pattern displayed via any characters and/or symbolic patters on the targeted object
[10], [11]. BFW stands for the very big magic wand. The device aims at presenting
the learners both the focus points and the contents information about the target object
(Figure 1). This paper describes basic principles, functions of the device, and
experimental results of BFW.

The rest of the paper is organized as follows: in the next section, we discuss the
motivation of the research. Then, we explain the basic principles and the architecture
of BFW. Next, we describe the preliminary experiments on a lecture with and
without BFW at a large room for sketch exercises of traditional plaster figures of
Tsukuba University. Finally some concluding remarks will follow.
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Fig. 1. BFW Directly Presents the Focus Points and Explanation

2 Background and Motivation

In the literature of the study of hearing-impaired peoples, there are several researches
on their understandings on the explanations of a targeted object.

Gentry, M. M., et al. [5] present that additions of image information to language or
character information remarkably help their understandings of the explanations of the
targeted object. Jensema, C.J., et al and Jelinek Lewis, M.S., et al. [2], [3], [4] have
reported that when native hearing-impaired people enjoy a TV drama with captions,
they are divided to the two groups: the ones tend to focus on the mouth moves and the
others tend to focus on the characters and that too many characters are hard to be
recognized. Wilson, M., et al., [6] have discussed the roles of the working memories
to the processes of encoding and decoding of hand language and character
information. Also, we have analyzed that hearing-impaired people have the wider
focus areas about their environments [8].

There are other various studies on the development of support systems for hand
language educations and communication skills [7], [8], [9]. However, they do not
cope with the out-of-classroom lectures.

These researches suggest that the following design guidelines of a new pointing
device: i) It is desirable to dynamically show the explanation among the targeted
object, but it is not so severe to show the information at the same place; ii) The
smaller numbers of simpler information, the better; and iii) Both character and symbol
information are necessary for good explanation.

To follow the guideline, we have not found good devices for the lectures. A
conventional laser pointer has too poor information. Conventional PC projectors are
too dark and too heavy at out-of-classroom environments. Because of financial and
technical reasons, we have no chance to develop the pointing devices from scratch.
Therefore, we have decided to develop a new one from conventional laser show
devices.
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3 Big Fat Wand: Handy Laser Show Device

Big Fat Wand system has the following components: i) A laptop PC with line drawing
image generation, image display and editing software, ii) A one-board micro-
computer to convert the digital information of the drawings to the analog ones to
control the device, and iii) Laser show device with laser light generator, small
dynamic mirror devices to control displays of the drawings, and power supplies. Very
unique points of BFW are summarized as follows: i) A one-board 16 bit micro
computer manages DA conversion of explanation and controlling the images, ii) The
cylinder part is carefully designed to avoid heat damages of the laser devices, iii) the
components of the devices are packaged in separated two parts to easily use the
system, and iv) special purpose authoring tools are developed for naive users to
prepare the lectures.

Figure 2 shows each component and Figure 3 depicts the photos of an integrated BFW.
A user or teacher uses the cylinder like device to show the desired information. The box
behind the cylinder contains devices such as one-board micro-computer, power supply,

PC With Information Editor Big Fat Wand Display Images

Fig. 2. Architecture of BFW

Fig. 3. Outlook of the Integrated Device
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laser light generator, and so on. The information is prepared beforehand and/or at the
learning site using special purpose authoring tools equipped on a laptop PC.

The current version of the tools are able i) to process static bitmap images (both
characters and symbols), which are converted to line drawings, ii) to generate simple
animations combined with the bitmap images, and also processes line drawings
written with the postscript language. This means that the user is able to both design
and generate the necessary information with bitmaps beforehand and draw pictures
and character in a real time environment.
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Fig. 4. Making Drawings from Bit-map Images

Figure 4 shows the processes to generate laser animations from bit-map images.
Users of BFW are easy to make such drawing images and moving animations.

4 Experiments

Following preliminary experiments reported in [12], we have carried out intensive
experiments of BFW for out-of-classroom lectures to evaluate the basic functionality
of BFW on November 4, 2008 at Tsukuba University Art Department.

We have had two instructors: the one is a professor of Art Department, Tsukuba
University and the other is the second author of this paper, who is a specialist to teach
hearing-impaired students. They gave a 30 minute lecture to twelve subjects, who are
the third grade under-graduate hearing-impaired students of Tsukuba Institute of
Technology. Their specialty is art and design. The objective of the lecture is to
explain the characteristics of big traditional plaster figures, which ware made from
original ones in real size scales, in the room for drawing exercise (Figure 5). The
subjects were the first time to visit the room. We have made two explanation
materials of the Figure 5, beforehand. They are developed under the advices of the
professor on the art domain. The explanation materials consist of both traditional
paper forms and laser drawing forms. Figure 5 also shows a sample of the laser
display information.
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Fig. 5. Targeted Sculptures and Sample Laser Explanations

Fig. 6. Photos of Learners at the Sketch Room

Subjects are divided into sub-groups based on the experimental design methodology
[1]. We have designed all the subjects have both paper and laser explanation twice for
the different plaster figures. After each lecture, subjects are required to answer simple
questionnaire. Also, they were required to describe free answers. After the al the
explanations, they were required to make rough sketches, which aim at to evaluate their
understandings on the target sculptures (Figure 6).

From the experimental results, the observations of experiments, and free
descriptions of the questionnaire, we have drawn the following statements:

- BFW device is usable for instructors, who are not familiar with any other
interaction devices.

- Operations of BFW are sometimes disturbed by the lecture environments, for
example, obstacles of the room prevent smooth displays and movements of
information.

- Although the number of the subjects is very small, there are comparative
evaluation with BFW and traditional explanation.

- The figures are the bigger, the effects of the laser explanation will become the
superior.

- We expect that the number of students becomes larger, the effectiveness of
BFW will increase.
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5 Concluding Remarks

This paper has proposed a new laser pointing device Big Fat Wand for education aid
to hearing-impaired students. The objective of the device is to effectively give
lectures at the out-of-classroom environment. The paper has also reported some
experimental results to evaluate the effectiveness of BFW.

Our conclusion is simple: although BFW is at beginning stage of the development,

the idea is effective to develop a new methodology for education of hearing-impaired
students. The usage is not limited to the current purpose. Future work is to improve
BFW to Small Smart Wand.
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