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Abstract For elderly persons with visual impairment, they have difficulty for using Braille or PC, literacy of printed letters in
vocational riryo education. As a result of investigation to grasp which types of letters are used and how students learn in
department of riryo at NRCD, we have become aware of the diversity of used letters and learning support tools among the
students. Especially with 0.03-0.09 eyesight, felt pen magic is more frequently used at the self-study time, and learning support
tools (ex. lens, CCTV, a tape recorder and DAISY exclusive device) are utilized over 60%. It is also found that they compare
and examine about learning support tools (combination of writing, reading, hearing and sound recording tools). In this research,
the purpose is to develop of a note-taking (easily writing and reading note) devices and construction of learning support system
for students of NRCD who have difficulty for using Braille or PC. We will develop note-taking device with combination of
new input devices (cellular phone type input terminals, online handwrite recognition device, etc.) and voice support, in
accordance to the change of their needs and the state of disability, and evaluate in learning. We will pursue a criterion of
learning strategy and popularization.
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Light Spot Operated Mouse Emulator
for Cervical Spinal-Cord Injured PC Users

Kazuyuki Itoh
Research Institute, National Rehabilitation Center for Persons with Disabilities, Japan
ito@rehab.go.jp
http://www.rehab.go.jp/ri/index.html

Abstract. The purpose of this study is to develop a mouse emulator system for
cervical spinal-cord injured PC user. In this system, a laser illuminated point on
a liquid crystal display is detected with image processing software developed
for this sysiem and the mouse cursor moves the detected point. The evaluation
results indicate that the proposed method is comfortable for cervical spinal-cord
injured PC user to operate GUI windows system.

1 Introduction

Persons with physical disabilities such as cervical spinal-cord injured (SCI) require
assistive devices to use personal computers (PC), because their physical disabilities
hinder them from utilizing 2 normal keyboard and a mouse, Although a mouse or head
stick is the simplest assistive tool for them, the frequent use of these tools might cause
additional disabilities or disease in other parts of their bodies. In order to prevent such
side effects, we had developed a light spot operated keyboard (LSOK) for SCI PC-
users since 1989. When it was initially developed the operating system (OS) was
MS-DOS, so the development concept was to cast it as a keyboard emulate device,
Thereafter, operating systems shifted o Windows, and the use of @ mouse increased
dramatically in graphical user interface (GUI) situation. LSOK have been clinically
evaluated by SCI person, and have been found to be effective as a keyboard emulate
device [1). However, moving the mouse cursor is performed by illuminating a laser
light onto a sensor corresponding to each shift direction (8 directions that include up
and down, left and right, and diagonally) so, depending on the direction, the direction
of the head and the line-of sight do not always match. In order to improve the mouse
interface in relation to the LSOK user, we developed a system (light-spot operated
mouse emulator) that detects laser illuminated points on a liquid crystal display (LCD)
using image processing software and moves the mouse cursor to those sites,

2 Development Background

2.1 Existing Mouse Emulators

Mouse pointing devices for SCI PC users have been reporied and some products are
commercially available. These products use a switch operation for each direction and
2 joystick type operation [2]. And other devices perform a mouse operation by linking

K. Micsenberger et al. (Eds.): ICCHP 2006, LNCS 4061, pp. 973 -980, 2006,
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