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Abstract

As the usage of computer based systems continues to increase in our normal life, there are constant efforts to enhance
the accessibility of information for handicapped people. For this, it is essential to develop new interface ways for physical
disabled peoples by means of human-computer interface (HCI) or human-machine interface (HMI). In this paper, we
developed HMI using electromyogram (EMG) and electrooculogram (EOG) for people with physical disabilities. Developed
system is composed of two modules, hardware module for signal sensing and software module for feature extraction and
pattern classification. To maximize ease of use, only two skin contact electrodes are attached on both ends of brow, and
EOG and EMG are measured simultaneously through these two electrodes. From measured signal, nine kinds of command
patterns are extracted and defined using signal processing and pattern classification method. Through Java based real-time
monitoring program, developed system showed 92.52% of command recognition rate. In addition, to show the capability of
the developed system on real applications, five different types of commands are used to control ER1 robot. The results
show that developed system can be applied to disabled person with quadriplegia as a novel interface way.
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Table 1. List of command patterns.
e g

DR Delayed Right

BDR Bite with Delayed Right

PBR Prompt Bite Right

PR Prompt Right

PL Prompt Left

PBL Prompt Bite Left

BDL Bite with Delayed Left

DL Delayed Left

SB Strong Bite
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Table 2. Results of command recognition rate.
s g | A Sl | 838 A4 E%)
DR 192 10 95.04
BDR 172 28 86.00
PBR 197 25 88.73
PR 200 3 98.52
PL 195 8 96.05
PBL 182 17 91.45
BDL 180 31 85.30
DL 185 17 91.58
SB 200 0 100.00
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