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Development of an Augmentative and Alternative Communication (AAC) System
Operated Using by the Mouthpiece Type Remote Controller and/or the Intraoral
Joystick for Seriously Disabled People

Shojiro George TERASHIMA*, Shogoku LEE**, Kent HOSHINO®***,
Chiyuki MATSUZAWA**** Satoshi SASAKI**##*,
Masanori MIZUSHIMA ****** and Shigeo TAKAGI******

We have tried to develop an Augmentative and Alternative Communication (AAC) system
operated by users' tongue motion for seriously disabled people. This system consists of two input
devices of a mouthpiece type remote controller and an intraoral mini-joystick. The mouthpiece type
remote controller has 4 switches to operate PC's mouse up/down and right/left. The intraoral
mini-joystick has a three-axis force sensor (operating direction in the plane and the magnitude) to detect
the user's tongue motion.

To make sure the basic characteristic of this system, the maneuverability was tested. The
candidate of 5 to 10 able-bodied male tried to operate the PC's mouse using the two input devices. The
required time to input the prescribed sentence using the mouth piece type remote controller by tongue
was 6-16% increasing. Using the intraoral mini-joystick, the average duration was about 2[sec] and the
accuracy was good enough to apply this system to the assistive tools. These results suggest the

possibility that this system would be effective as an assistive tool for severely disabled people.
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Fig. 1 Schematic diagram for a typing assist system using mouthpiece remote controller.
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Fig. 2 Schematic diagram of the tongue operated mini joystick.
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Fig. 3 Schematic diagram of the system configuration for operating a PC.
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Table 1: Required time for input the prescribed sentence using

by normal mouse and tongue mouse system

Settele Time Required Time
Input Modes | hcision [sec] [sec]

Normal Mouse by Click 12.6 £ 1.7
2 41.7+£ 1.5
3 57.2+5.3
Tongue Mouse 2 70.0 £ 5.2
/ by Finger 3 80.3 + 2.8
Tongue Mouse 2 81.7+15.4
/ by Tongue 3 85.3+£5.7
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Table 2 The time required for operating the "Tongue Operated Mini-Joystick" to correct position.

The Time Required [sec.]
. Upper . Lower Lower Upper Range of
Trial No. Upper Right Right Right Lower Lefi Left Lefi Average[sec.] Time over [%]
1 2.28 2.02 2.7 2.33 2.44 1.95 2.9 2.33 2.38 6.25
2 2.1 1.77 2.36 2.21 2.37 1.72 2.14 2.03 2.09 0
3 1.64 1.63 2.29 2 2.15 1.52 2.15 1.41 1.85 1.25
4 1.63 1.44 2.43 1.72 1.25 1.66 2.08 1.39 1.68 2.5
5 1.58 1.48 1.67 1.56 1.56 1.56 1.74 1.61 1.59 2.5
Average 1.9 167 | 228 | 198 | 192 | 168 22 | 174 1.92
[sec.]
Range of
Time over [%] 6 0 4 2 4 0 4 0 . 25
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