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Development of Meal Support System with Speech Input Interface
for Upper Limb Disabilities
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Abstract: Meal support systems for people with upper limb disabilities have been proposed on a commercial basis,
but their systems are required more improving for usability, costly, and mobility. The purpose of this research is
to propose robotic meal support systems with a speech input interface for people with upper limb disabilities. The
proposed system has also several functions such as a tongue movement detection and an obstacle detection. A prototype
is developed for experimental validation and performance evaluations of the proposed system.

Key Words: Meal support system, Speech input interface, Upper limb disabilities

1. kL sic

Higema, MEICL Y BEOEEEZ +3ATR vy
REEES O NCIE, E4BIEmICH 2 D, EA5 88
EML T2 B EEE - EEFEEREICLLE, A
RIZBU 2FH 18 D HIREEZ OREIIH 350 JTA
HTHETDHEVDNTWE, ZOHT, PEPZEEMED L
CIERIBLTYS LR EREER ORI 4 TTAL Evw 5.

" xPC Target 12X 0, V7 VE A 2H1#E4T). HIH
VAT LAOREN % Fig3 IRY. FFERLHIE, <1
IO EREANTS. COGHEETEEHEAHRY 7 b
AmiVoice Z W TESRIZ 4T\, FF RS RICEL
72EEEZ DAR—FLOVHATE., COBEESTEZT 7
EALCHEG RO 2 HHED Ry M7 — 2D KHI#HRIC
®Y, BRy FEHET 5.

COEI)BANAERGE LEAFTIRY X7 23ISR
TEPREEMTH Y, FHEOFEMEEZMLET 57200
T bUE/ENRKOONT WS,

AT I B EE 2R e L, MizfH T
FTINTTHNEZODTEZLELE L TWIALSD, HHOD
ERCHERE TR T 2AFLE Y AT 4 (Fig.1) OR%
YHWET D, SHICL2EFIIRBNAESTH D720,
FREADICE W EHE O A~ % EROTRe 2 ALY AT
LERFET L, KFTlE, SFANA vy 72— A%

RSN ATL
I Rh.l."/l’r&l | BAMEEZT L l

TEBRIIRV AT LOHEE, ROV AT LIS (W (5—T7:—2 |

T2PIERE 7OV 2 To i U 7220 418 1 Bk e OV IASIR T B

L7222 & 2RI BHEREDA RN DV THEBRIC & O R -~ e

T%. “. Qﬁ/i- ‘!’

2. BEXEIIATLOBE WiE ” SEPLHER
2-1 VAT LIEBR amrh BENE

BRETLAEFLEY A7 20 % Fig2 \ORY. K
A5 L%, HEAETRY h T —ATHRESNLTWS, 1
EARIZFig2 DEHIC420MAPWYFIFS5ND LI
Lo TBY, Fhen [, [F], TR, [ sy
ENTWVD, 2O 4EOMARY ) Sz miEs & 7 —
LAEFFRATNCEVEREL, BROEYEFIHEOER
WIBUTENRLZENTESL, T2, 7T—21F AW
O BE], &2 OCIGEREE] 28835, X
W& ¥ BfEICIE PID flfl 2 v, &% O~ ESR
BRGNS ET VI E R L ¥ 2 L — s Ot AT H
WCHIEZ$2 @, AYOERE, WEE T VHIEO
AELHEEHEIC L DV ONOA T - OB &S 2 aL, 7—
L WA E IR,

Ay AT L, Mathworks 0 MATLAB/Simulink /%

Fig. 2 Assistive device for eating
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Fig. 3 System configuration
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Fig. 4 Speech dialogue flow



DENCEL OICIC N 2 & ZatREER M 2 7 — 2 5ME 1k
. OB, MEE FOVEIE OEEEEE () ZE
ML72bDT, o0 LoikE L2/ ELRREMIcx L Tht
GLIEEMER EDMEZ B 720G %, EHE ity
TR LI ERRAMTELHMGELEEL TV,
F72, T LAEROHAMEICR T 2012 Fig.6 ICBIT5 &,
ONELE LT, ONDAT— U 2BLTHEONLET —240
REIASHAMSND, ZORBZHRA LA ICE, 7—4
I VAT N
4. IREAEEER
4-1 BEFBHICL 2 OERADOEFEER

KYAT LDOHFRMEBEES 5729012, Fig7 D L)1

FLIE S M7zl 2 3 A IS & 0 BRE) S & B BjfEEER %
fTo7z. MABMES ez L, thth 49X

TOS% 10 MfTVWER L. Zok, Mo#ROIER
RIS, EAOHBIC R, HERE A~E »NE
RUZMo L 205 ORI £ T FEEHER % Table.1
VRS E72, NESREIROBERR Oz a—
FEHAOCTHEBRB 2T 7. ZO8E% Fig.8 ISR,
Table.l [t O Fig.8 O FEERAFHER S, 8 HILL L ORES TH;
B ofe il 0 5 Sk S, [ERR AT H AL E T IR
LTWAZEDRGHE, ZHICLY, BRETLEHAEY
W7z R ORI S AT L DOFMESHERTES.
4-2 7 — LEREB ORI IEHEEED T

T = ANEW R, Wo AW EANEEOOTE
Tl L7 & S OFEEEME & 7 — 2 DEMEERE 1T -
72, 7= OHEMER 90[deg](1.57[rad)) & L, FIHAH
WHFE o TALE I > T B4 (Fig9) &, FIEOHE
RO SENMBL VT HICHY, 7—20BEME LY
FHiCiEIET 254 (Fig10) 28E LERYITT- 72, %
NENDOERERZ Fig.11 & U Fig.12 I2/R7.

Fig11 l2BWTC, 7— 20 HEMEEL BITAKEN 5L
ThHY, faE SN HEME 90[deg](1.57[rad]) £T7 —
LEBHSE, B EERTE VWD I LD HRTES.

-

Fig. 5 Control system for spoon up
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Fig. 6 Control system for providing meal

Table 1 Successful rate of speech recognition and control
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Fig. 8 Experimental results for rotary table control



PEEBHLTVDEZ bbb, ZOEENE, OHNICAT—
B BIRETEY EZEIL 72 (Fig.13 Q) 12, A
T=rEBLTT —AIREPEDLY, ZOWRIZED
AL E D ET T 5720 ThH b, L7zd>T, ZOLEH
%7 — 2 OMPNEBEOHMATIE LTHHTES.
Fig.14 X b, EBIZ, 7—oFIEZ (2D, ONDA T —
OB E E B L tR) ORI EOLE B L,
NAEEOE» ST — ABWIMEICR > TW5bH I EhD
M5, DLEOEBIERM?S, —ET AHIE TS EZICH L7
T — L DIAE LR & T — & R OCRIEE G % WA AR
TIODRT — v OIREFABERED, AFHIIE L AT A
EoTHMTH DI L EBRIICE DAL 72,

Fig. 10 Experimental setup to obstacle
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Fig. 11 Experimental results for standard movement
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Fig. 12 Experimental results in case of hitting an obstacle
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Fig. 13 Behavior of robotic arm
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Fig. 14 Experimental results of disturbance detection



