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OR—F TR EEENERFGEL WO RERH D, 7a haVANEE LTI, ZNE TICXFOREIRED
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LCAE =N+ 5, UL, IREREMEZERANCIT 5 BE . IREAE 51X OIRERENEDF B L % 1)
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DET IV TIIATZIRERIMED B %2 B8 L CIRENAZ B ORERET MLEITY, TRBEELZ S LI LS
572D, IRENETEERC N-gram SFEET V& EA L7z, N-gram S ET V&2 HWD Z & T, il iz B

SiEE LTOHARIAZEBET DL LN MREE 70D, BHEHEIHRE 5 N K ARG AT ORI 1T > 12356,
RERENEZ LICET M b LIz o7 A MISIIRENE L b, BET D20 7T F X MEGIREIEZHWSZ & T
A BT 7 —F% 36. 0% 5 1. 3%FE CRIEICHIKRTE 5 Z &L &/R LT, N-gram LA/ DETHAE, =T —FK
IEE BT 0.9%FE TRA L, mREE 2 EGRIRSKEIEA N NEBLTE 7,
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AR TITEGAESMECA B E 2B R L TRER~Y -V HIEERRET D, HBREFHER T, ~—
EATORMN-oT2 50 FRER—ATA AN T m bardt LT, MLz 50 FFRELK L, #iREIZIE, T
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g kI OFEBIIE 5 1 D DK LT, TR TIL 2.4 0 LRI &R L, BEEEHE
B U IREREMEA D B FRIEE SRV AT L E WG DO AITREIL—XFH720 1.9 B &R0 | HEROANF
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Human—computer interface systems of which input is based on eye movements can serve as a means of
communication for patients with locked—in syndrome. There are various such systems developed. However,
some of these systems suffer from non—portability for lack of a computer screen, and others without a
screen suffer from slow input speed because they require a pause between input characters to simplify
the automatic recognition process. This study has previously developed a non—screen—-based continuous
eye—input system, in which a pause is not required between characters and fast input speed can be achieved.
In this system, the characters were encoded by combining a set of eye motions, and an input protocol was
used to represent the coding. Biomedical signal electrooculography (EOG) was used to detect eye motions
and hidden Markov model (HMM) was used to recognize the input characters from EOG. However, since the
continuous eye movements were fused and influence each other, accurate recognition was very difficult.
Further, since the input protocol was very complex, it was very hard for the users to learn. In order
to achieve the continuous eye—input system, this study proposes a context—dependent EOG model to improve
the recognition performance and an automatic input protocol recommendation method to enhance learnability
of the input protocol. With the context—dependent EOG model, the influences of the preceding and succeeding
eye movements are considered and EOG characteristics are precisely distinguished and accurate recognition
is achieved. For the automatic input protocol recommendation method, a language table that the users already
known is used. Then each of the merged adjacent rows/columns is associated to an eye motions to simplify
the table. Because the input motions correspond to multiple character sequences, an N—gram is used to
extract the most natural character sequence. Experiment showed a faster input speed than the existing
systems without a screen, higher recognition performance than the previous modeling method that does not
consider influence of the contexts, and more user—friendly input protocol than the input protocol used
in the previously continuous eye—input system.
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