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Tongue-operated Pointing Device Adapting to User Individual Operability Learning From Operation History

Y. Ogawa, *N. Shimada (Ritsumeikan University)

Abstract— Interfaces for people with severe motor impairments that enables them to interact with a healthy
person and manipulates a wheelchair by extending the body motion ability through information equipment
recently has been put to practical use. It is well known that tongue and gaze motion can remain even in
much serious stage. It is a problem to assure the electric insulation of the device in oral cavity. In this
research, we propose a pointing I/F using the intraoral image taken by a small camera for the endoscope
available at low cost. Since the individual movement of the tongue is largely different according to disease
condition and it may changes over time, a learning signal to the CNN is dynamically generated and adapted

to ensure the invariant operative output range.

Index terms— Disability aid, tongue interface, user adaptation

1 L®IC

BHHEDEAG I K B L E) R X0 o KM U b pe b o %
o N2 DEEEZSET S -OD—D2DFRL LT, F
b WaA Y a—RDODANA VR T o — AT
RN TWb. £z, BEEOIBL PRI IEMEAZ
MBH O, FWIROEITPREEIZ L O REMIZE BT S
728, I—YDEEDIREIZELT I VX2 T —A
NLEFLWVWEEZOSNS,

FARMEDEVANA VR T7—AL LT, Y, R
BREE 2 3), FEES Y YRV HENEREI N
TW5., TEZ2HAWEAEZELS2SMHESINTED
—RIZFAHI N TS HY, N LIEREs &2 e
PR 72 D3 X 7\, BRERHEE) 2 W72 RS BA
WIS N TWB D, HEOEELR2FFD>I—-FIZL -
THMAT 2 Z 2D EOEMENKE L, FHEEEEIC
LAMEB L. TEEENE, LI RV ERLD
BREEGHE IEAPRNERIGE LR D 5.

FTIZT, BxIFEEONFBEEREIZE T HIET)
FEEEDR 0 I K BEEMNIZEINA LY T WFHIZEH L /-,
FHEFEFALAZA VX 7z —A2 LT, HYTAD
X, HFOOMRNY a A AT 4w 7 0 LEPREINT
W5, UL, &AL, FHEIZRELUZ ETEAD
4 24y FREFEREAAICHTHERD D, HEORE
PRI K > THAREBEEDTZ R VEGEED D S,
WY aARATav 2%, BAEYaAAT4v 7 %ER
DINSTRIITEIEL, TOHMERKEI 2 AT AV IHR
A EL D A1 72 5k 2 il B & o 5 CRIBRIZ MRS B 4
AL TE D, Rk 2=V INTOKE
MHYAZXNRrNDE. i, FHEHEID 9 SOME
NP SHET, <O, FAOEBED REEES) & L5
D3 (K, o, AH) ITEEMUMDT 2 EELZ RS
BFEPREINTVWARTD, 2551350 OFfE
DHRNZEFE->THEY, 2=V DOREED A PFEE 2
E ORI HEINIZHES T AH D AT T T VR,

—F, VAFLEI-YOREIZHEIGI TS M
ARIHEBTFONHTITOATNWS 59, Zhs i
BEFEEZIFTE200DTHD, Y AF LM
PR UZEERZ - TS 22 2EifEE LTWS
728, a—YHDH % DEAIZHEIET B XA
EITDRBERD, BET L0 HEIRIZELT S

Mouth

Teeth
\ [ LED
\

Camera

Silicon cover
Teeth

Tongue

Fig. 1: Hardware structure.
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Fig. 2: Software structure.
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Fig. 3: Network structure for touch detection.
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Fig. 4: Generating training data from use history for
on-line transfer learning.
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Table 1: Experimental environment.
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Fig. 6: Experimental result.
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