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The approach to use sensorimotor adaptation in motor-skill learning
for people with dementia
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Abstract. People with Alzheimer-type dementia (AD) are impaired with skilled movements, which disturbs their activities in
daily life. Our goal is to enable motor-skill learning for people with AD against their impaired explicit learning ability, by
transforming a familiar motor task preserved in their procedural memory into a desired novel motor task through sensorimotor
adaptation induced by visual feedback. However, sensorimotor adaptation has been investigated within the same task structure but
the familiar motor task and the desired motor task are not necessarily within the same task structure. We proposed the approach to
combine multiple sensorimotor adaptations between motor tasks within the same task structure stepwise to enable sensorimotor
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adaptation between motor tasks in different task structures.

Keywords: Dementia, Sensorimotor adaptation, Procedural memory, Visual feedback

1. [FLBHIZ

BEAIR T 5500 5 ALLESERAFETH D, 2050 FiC
11 & 3900 H ANICHIINE % & PRI TWA[L]. FBHE
D 60%0>5 70%% 5D 517 VY A ~ —FRZBEE Tl
H D d 2 EEEREE1T 5 BE 3 EE Sh (KR4T), AFAE
RO KA & 72 LTV B[2]-[5]. E@HRPE B e+
LKL DIUNEYTF—2ar7ns T ATIEEE OV
P CHRBYSEE N EETEDS, T oA < —TRIERAIE T
B RABRE D NEE SN TS 720, RS N RE
7o iEEN AR FIEORE N LETH B[6], [7]. BAEMIC
X, TV oA ~—BIERANESR Cldd 2 BEEATE § AT
THZ LR ZOEMEDFRE LR EZ KT 2801
o TWAR, THEbFiIMELENER I LHRTOH)
TEEARRICHE S T2 D RATEERR L 720 LCIAT 35 2 & 03
LWEWHIRENH S

T THRAE, FEOUMBRETIITREMEEE LT
RSN TVWEIEEDEITEZ X A7 L L, ZOMENSH
BIOBEHE~IREE R LIS LFoRITEED WD
EOFEBRE BT, IEEBIT T 272018, BEEITHIC

| AAEREFEHRASHE NTT AR WA 72T

NTT Human Informatics Laboratories, NTT Corporation

(©2022 Information Processing Society of Japan

BEEITE B DTV D BEOHURCME 5 W ohrE & 1
HIIZF LTI LIk y, ZoPhIas CGEBFIEZ2 &
ETAHEOHE (RREESEIL) Z5lxiZZ L, boH)
END BN ET DEE~NE 74— L EBEIESE5S.
DK D IR FE SR B R B B RE R 0 EHLIC
kv, TAvong =~ —RERAYES OEBEREFEIZBT 5
B O RLMEL, #V IR LEEAR EDEE a2 Ok
BaEDET., flziE, RMTckoTcenihoTLEST
FREEER, ATIEICL D EITARRIZL, BVIELIETT
L2 ETCTREMNEEIEMAL, AEATEOR CHETA
BICT2LWIRLTH D, ARFTIE, FHREIAREEL L
TRIFSNTOWDEMEND, BT HEIS XA T LD AT
L oBFRE b (R UAE) BifE~ORREEBEIG
EiAGDLEDZ T, HETHEIHC AT LAOATEH
1L OBRE b2 (B2 DA%E) B E~ R S
AERTDLHERERRL, FOEHRTEEO B O~
DI R BMEE AW ERAE IOV TR R B,



TR 2R
IPSJ SIG Technical Report

2. BEERIR

TNV oA = —RUSBAIE O MEB) F R 2 RIS TS
FEOBRFHIHT--C, EEFEEEE OBERE LT 2
MU ZERICEE Lz, HETE CIER AT A0
IR AT M E 2R EL, EN D ZFEOMMIT 5 R0
FEXEZRET D8] HlxIE, oS a~v> FEF 7y b
OEE R EOMO~ U T ERETDH. —HRXT AN
v 7 FE TR EOREIC T 2 HIH AT A — 2 OREX
¥4 58] Bz, T=AL A AFI hrrENRThOT
7y NOBEO T EORMERET S.

T THE LI, B 2B oOBEICIEET ER R
TLADANFEHAEDOBMRTH D, STHRONC L D &, BE
FEITIITIZ B L SEEOFHFES 2 T2 2 &A%
EHTHY, WOV —F S PORMAREETS X, M
DY E BB EDO =2 —a L DIEENC L - THI S 1L
TWBR, BIZIERRD T 7y MR LU THIEIRZ A —#
NDED X HITHBET D E VI IEA L Vo ZEIfEORA
HIRHEEZ R E L, XV IRKITRE 2RI IRES 2 2 &
T, FHICBTA2MEMOAHZBEHTE S Z LRI
TS, DFED, HEFEHICIV Wo Tz AMIEZFE L
72h, TOWEICHE LT/ TA—FERET DT TN
728, [A UG 2R o8 L W EMEILRE IS E DN ARETH
%197, [10].

WS BIE R 7 v A3 E b5 R[11], BEICP®
B LG EORT A N v 7 228 IR E B S A
DIAH[9]. R IEENEIN L, BRI e R 0SB INAIZ B
532280550, EINMRITETT L7 BRI IE A
H=RXLPHEH[12]. TV A ~—RZRAEE I8N T
b, R 74— Py 7 &2 D &S EENE IS A B LT
WA ZEDHER STV BH[13].

TATHHR TR 7 4 — Ry 70 aEE2T L SN
Z—0y RO ) —F 2 TEE[14]° 0 — VL OB ENE
[15] , MEZ 4 — KXy 7 BEK - fi/h&EN D FT—ED
PEOMZH BE [16]72 &, A UHEEN CORKRIES)HE
JEOHREROP-> TG, £, HET 4 — v 7 % B
BRI Z L S, EBIOKRE SIHEEEOF S A4 W Lz
Wb DN, BpHIEEICBITEELZLIIRLLNT
VRN [17].

3. 77a—F

RAEZ B O FEETH, TNETICHYIKLETLT
SRR ORIC TRt SR & L TRIFS TV S EE
IFETARTH DD, T TICFREMNIEL LTRES
NTWLEMEZFTT 2 b arBHoiz 22 &1L, H
HDOEIE~NED LT OBATSED. HLEIENL HRDHI
DEE~EIT S DITIE, RAELH D FEEBIT BRI L
TWLEREEERECEHE 2D LBEZXONLD, KAEED)HE

(©2022 Information Processing Society of Japan

Vol.2022-ASD-23 No.2
2022/3/23

JREE D 72 DIIE O OBERFR UHE TH D BERH B .
LinL, BROBEDORZ 1L DEIWER & A% ETEOEET
X, FELIZWEEL R U OBIENS TR MiE e L
TIRIESHTWS LIRS A0,

Z 2T, [A UHEN T ORI EBES # A G e 5
& CHE IR DRGSO BE A~ TG A B L, RERIIC
A& ATEICE DN AEEIC BIGHFTRE CIE R Wine B 7.
Bz X, ZA L TEEND ¥ Y DR E LD EIE~TR
LRI HAEE OBER ~OBAT IR @B IS A 5 = &
MTEDLLICRD.

MR THEREZF > TEVFELLHAT S, 2—F
D Ffge X MFLIRIC L 0 EATWREZRTIER A, FE LW H
WEIER B LB<. BIfE A LEIME B IIHENRRY, %
e 1, G2 NICh D, HEEORRZEEA D
FEB ~ X ETHHEFENLETH Y, BEEEEIS S
WA 2 EMTERY (A-Broute). # 2T, Mk 1 &K
2 & EDITHIETENE AZRETHZ LT, HEDORRD
B A DOENE B ~NERIEBEIGEZFET LI ENTE
LHOTEBRONEZE 2T (A-A'-Broute) .

BARMCIE, 2—VICEEA Z2FEITLTH B, T O
WiaE— g oY lic k0 RERRG L XEBY AT A
WCADT 5. B AT MFEIE A & [H CHEENOEHE A"
NEREEBEIC A EE T LTS LA VR 7«
AT VAIRENBERE T 4 — w7 L LTHAT S, &
12, BE A'E R UREEN OB E B ~ECOEE BN & 5 Xk
TTESPTH LA VR T4 RS LA RENLRE T
4= KRRy 7 L LTHAIT 5. ARETIROIEHR & LT,
FEBER 2 BE 2 F O C IR U RS E PN C ool R S @hi s 2 R A
BbE s 2L TR DREEOBIE~RIER L 2 FEH T
XD EHERT D

T

Structure 1

Motor task A

A-B route \. A-A’-B route

Motor task A’

et

~ Control parameters
o

X 1 A7 Fu—FE2r3 AR (181225 IT/ER) .

Figure 1 ~ The concept of our approach (adapted from

reference [18]).
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