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Learning and Transfer in Tracking Tasks

N T
Satoshi Kobori*

RS R T TR
!Department of Electronics and Informatics, Ryukoku University

Abstract: We have used suppressed tracking tasks and inverted tracking tasks and studied the learning
processes and transfer of learning in order to investigate perceptual motor coordination. In suppressed
trials, either the target or the manual cursor was suppressed for a brief period during each trial. In inverted
trials, the relation between joystick movement and target movement was inverted at an unpredictable time
during each trial. These tasks require learning a novel sensorimotor transformation. We have used this
approach to discuss the internal models used during tracking, and their updating during motor learning.
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The results suggested hierarchy and modularity of the internal models.
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FR0HH A AR BAFRIZ BE 40 2 3B AFE HE 2 Jn R S Bl 7 e

(perceptual motor coordination) &HFES[1, 2].
5 LT mEE) = EH oz, H<nb Ty
U REOFEBRN LI HWL R TE (3],

AW CIX, AMREEIS, TRbbER - 5%
E HREBOBIREEZET D720, HIEH DV IEKR
HafED M v R T ERE L. b O
EOFEERE L FEHOERE L, WEHET L0
BERPERE & 2 — L RIC OV T b MRET L 7.

1.1 FSyFUIFEBERBETIL

T v U TEEICBWT, BRI ERER 28
NWLT, TAAL LA LOH—INVEZ—F Y MNZ
Eb¥ Lo T35, #EREIL, ¥—F v eh—Y
NS &, EOEHEN /NS 2D KO ITEIET
L. DFED, HRET 44— RNy ZIZXDREEEL
WL Z LT .
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IEHE AR N B 22 B [B]1DIX SR TH D L, IHIC
X, Z—Fy bR — Y NEREINT, EENR
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b5 [2]. DIz LI bR IERZHL (sensorimotor
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TFEEIZLVESL TWENLTHS.
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[AlfE~ 7 A &S FREAE T, Bl o T EEh A
Hak B35 L EO/NKIEE 2T~ D EREITV,



SIG-SKL-05

WEET V& KT 5 B2 DL MIGENZHE 2 72
[8]. L2 L, 16 0FEBRFIETIE, WEET LOME
LR 74— My 7 OFEENZXRTHZ ENT
X, F, FOLBRNEHETADBELTND
H O, ENFETOEOET VRED- TS
DO I AIfETH 5.

HERICEZ LR DIE, EMR NI v 7 H)
EICix, BUEDO X —57 Y Nl & —Y v (F)
DONEDOERNLEL 2D, Thhbb, FTvFxy

JEMEICIZ 2TEEDOIEET VAL LB LND.

1 DIEFENE TOEIBHOFRICESNTE—F v b
ONLEZHERNTDETALTHY, b5 1 OFESMH
BRHOZRIETE 7 4 — Ry ZIZEDNTERD
—YNVONEEZHNTHET L THSH. Z T,
& ZHAEIEE TV (target forward model), %%
ZEBEEET T L (motor forward model) &FESZ &
29 5.
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v MZOWTOREBL, 2N E TOEIEMLBED
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1.3 REFES FSIvFUJFEE
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Kig, ETEARKED STENRHY, YaAfA AT 4
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ZOL D R, BT IEB A A RE D D4
ISR 2 2 L ICFIYS L, TR E S A
Trbb, R - MR &EEROF LR BEfR
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IO LTEMELEOTFEZLSHLNEN, D
Lo LTHARONT ) XADIEGERTH
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H5.
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RN OWTHIZERT 7261 & LTIE, &ALV T o
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N ER xS U7 iEBh i 7 L & 155 5 BN
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TRENEE 7 L & IEBNEE T LV ORIRIZ OV THE LT
5.

T, KEEREOER T, tiBRERNENEID
Kisiilz2 #8552 &, Thbb, ThThoiE
e T N EEST DL, £, ZOHERREIX
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KERORIEIC L > TR D Z L aRT L EbIg,
ITHE DT ICEREE RITT, FEHOBEBITE
CEEAENEBITHEIND Z L EWHRT D, LT,
ED X RGHRICELADFEOEBEN AL D)
o528k, FEOEBICE D 5 EKIC
SNWT, EEEETAOBENS HEERT D,

2. ® B&

2.1 REBRIRATLA

M 1IR LI EBR Y 2T A%, HHIRO/S— Y F v
a2 —4# (5 : Dimension 4100, Pentiumlll
1GHz, 128MB, 40GB, Windows 98SE) &5 4 A7/ LA
(=7 v I BITFT R T 4 A 7 L A LCV-15MAT,
1024 X768 [l5E), YaA AT 4 v (rU¥rI
A NI v ZAR—/L TB-350PS), kT vxo ZEE
WEY 7 N7 THRESNTWS. ZRHDH b,
VaA AT 4y X, TRO N7 v 7RI AT
47 ERVFF b0, £, FTvF
CITEMERIEY 7 b = T0E, MBICBHELIZLO
ThY, HIEET—% & LTT 4 A7 LA OJFEREE
(x #h 73 KOy #l5, BALTEREL) S
7V JERE 30Hz TR LS.

1 FEBRIAT A

2.2 REBRAE

2.2.1 EER:ERE

Mo oX U THBEELT, T4 A7 A EEHEL
H—IF sy Nl — Y VBT DEMEER TR S.
BEEARTZ—7 v MIESE 44 FE#E (13mm) OH
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T, HIBME A RS — Y E—30 44 Hi % (13mm) D
+FETEREND. =7 v Midb o DK,
RIFSINTZHEEET — X I2ES&, EHE 500 #H35

(148mm) DM JE ETHAIRZES) (FAHIEL5s) %
k3. —JF, B—Y L, YaA AT 4 v I T
HlE S 5.

KT o FEEICITEE TS, HREGRE, i
FLEN D D, WEARE S, EESCK LA D 2R
HLOTHD.

THERGREICIX, #—7 y MEEE 7 — Y AAEED
2HHEMRDHY, ThEh, ¥—7 v bbb LI h—
VIV, BHAHRERIE T E RSNV, RERTIT,
WP 1 EIOBATRIRENIL 20s T, #—F v F°H
— VU, RITBHAAE 55 D 7Ts £ TORZNZEBW
T L, 1ls 25 13s £ TORFLNCHOHET 5
EOCRE L. 7ods, WKL BHBLORELNL, *
NHOHFHPHANTT VX AREESND L DI/ -T
W5,

SRR REICIE, AR, BTN, ENAEAK
WD 3TN H Y, PaAf AT 4 v 7 OEES &
71— NVOBENF OGN, ERENOFMIZE
WCRITIR T CizT 5. 1 BIORITEMIX 20s T,
HE LB ERE B SN D2, #ATEHEAT 11.5s
ND 12.5s T TOMD T o F LIRELN T 5 &
INCERRE LTz, ks, —ERERT 5 & EDORITOMK
T £ CHERDIRAEN G < .

WX, [VaAgA AT 4 v 7 2BIELT, +7F
DH—= NV TEDHEFEMIZY —7 v MIEbE
HEOITL2EV. HK (iR LTWHEE T
LRV BREZRS LRIV, | LWHisRE2E2T-.

2.2.2 HWERE

HIGRBE T, 19 WD 24 i E TO/YE 72 K5
A 20 4 (B 10 46, otk 10 £4) %, KESRREE T,
18 D 24 1k £ COMF 72 KA 60 4 (F1% 30
4, 30 4) EHERE L L.

BN D, HBRE I ERICET 2 REEIC
FOAZ SHT-. EMIEBIL, F, 5 SR F
oM, FlxFEHENCETLIZETHY, AT
WZOWTIERUZRD, BE2MfS, R—n1z&IT5
TR ENBRIRDNE DD, WOV TITIREESC 2
27 N AOEHOFEIZOWT H:|A. 0
R, TRTOWBRE IOV, FIEFITETHD
Tl F BIRLULIFREE - 2 xS FL X
ORI Y, REREIT O OICFTH ) (TR
TO.7TLE) ZHALTWAHZ L ZHERLE

2.2.3 EEREH
ZZTIEsEORITEL ey 2 2L, EBIL,



SIG-SKL-05

T A M (pre—test) Zww 7, 8B Tav s, F
A h% (post—test) 7w w7, BT 1 v 7 hbiE
KEND., TAMIZay 7 ETAMMET YT
%, BEBEE IR ENL T u v s FoREET S,
Fo, FEITunv s BB Ty 7 TR, BB
FEEOMEAY ZNEN6 Try 7 L 27 ay 7 Eif
T5H., ZHLEERT A icky, E Ty
TORATFEENGEE T 0 v 7 TORITEEICED X

D IR RAT T &0 D FE OISR I OV TIA
HZ EMTEBHI18].

HIRGRE T, #BRE 204 %, T-CREL C-TRED
104> (B 54990) OEREELC YT, #8
Tay 7 BT ey 7oL, T-C BT,
H—A s NHEWE, — Y ATERBOIEIC, Fil it
2, C-T BETIE, I—YILHEK, Z—7 > MEBROD
JEVZ FEhtE L 7.

FHZRRETIE, BRE 60 4%, ABODOFREET
D104 T2 (B54T2) OERBREEI DT, %
Boavr bimBr oy 712200 TiE, ARETI,
AR, B TFREEONEIZ, BRETIE, ETREE,
FEAKEROIEIC, CRETIX, EhAkiEE, ETFEAK
ELONAC, DREECIE, bk TAANEE, ZEAKEEOIA
2, ERECIE, ETFKER, ETFEANEOIEZ, F
BCix, ETVAELAKEE BT KEEONEICFE L.

EREIZEE L TE, &7 1y 7 ORI 1 0RED
IR ZFRA L, RS 03E 57 Len K S s 7z,
728, EBROBMERFEIZN 405 THD

2.3 fRWAE

2.3.1 HmERE

(a) ET—X ORI

HRITICR T 2B L BHBLOREL 2 2o
M (0s) &L, BEET—# EHIEET — 205
FNHO 2 WITHERFAET — % (LT, HICEET
—&, HAdmm) ZREHT 5. HES LOHEHELC
DT, FINFIN—4.0s 725 4.0s £ TOHFFHIZEK
W, 7y 7 ZEIZTRTORIT (53T X#5
F104) ZRBIINGE L, VB U4 BRI
-,

(b) FHRRZEDEH

AT — X DWW HRAZEDO NI O RHE A 7~ d i
A ED, FHiEEZEHT 2. ZORE, HRORE
H9 5 FHBLORZ O 2.0s % FE TOBERET —FD
SR BH L, BRSO VD 2 LT L.
(c) FHOER
WHFRREIZOWT, FEBREE (T-CHE, CTHE) &7
nyy (FEI7uavr, BT ayvr) ZERKEL
T BT 4T o 7.
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2.3.2 R¥n:RRE

(a) RAET —HX D

KRATICRIT D EOREZ # 54% (0s) &L, H
FEfET — & LHIEMET — 2 6 2 6 0 2 ookt
ET—4 (LT, BICRRET —#, Bfdmm) %
BT 5. —4.0s /75 6.0s £ TOFFAICHWT,
Tayr ZEIicTRToORT (5 RITXHEEBRE 10
4) ZRBUINE L, VU2 EREERNHO
7=
(b) FHIRRZEDHEH

FRIAET — X DT LD MO RS % <34
A e, THMifEE R T 5. 2O, Kiitk4s
MORZET — 2 DL EFH L, HIERRE OGN
AnsZ Lz L.

T, KEEORHEIC L2 ENEZH LT 5729,
FET Oy IO EITY. FET ey 7iZonT
%, ABE L CEEDNELA R, BRES ERED B F S,
DL FHEN ETAEAKEE LR U O T, 1
HHEFEELEDT, TNEN 20 4T >OELANIERE, E
TiKHREE, ETAAKERET S 2 LT, FHbE
DT vy JICKDEAERT DT, T O]
) LR R A A L L7z,

(c) FH DB

EEDOERBIZHOWTH LT D720, FfrEy
DIpWFERT Oy 7 BB S L, TR O
SR T ey 7 EREE TS, BE T oy
ZIZONWThH, ZENEN 10 4T ODOARE~FEIZE
WTHEBNC R LR =2 J i Lz, =L ¢, %t
HERE L EBRBE DT — X Z LR L7=.

3. & B
3.1 HmEE

311 RET—%
AT —HOREICED, RO KT L35

27z,

(1) WTFNROFEREICBWTYH, EENEEET
I/NE L, EETREOBE L IEVIT R,
(2) THIER%Z, FHBLOER E CRRAETD LT oH
T LWL . B — Y ATERDITH, TEIRD
5LIELL OMOEIMIATHD. AT
BLOEHD BRI L, HIRETD L~z

Rb.

(3) HEERZ &1E, HE L TV A OREZE,
FEITa v Lo TENTHENDIZ L TH
5. =2y NERTIE, FE 7oy s 1~3
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DRET, FE T v/ 4~6F TLHETH
HMCKREV. ZTRUIK LT, HI—YILHEET
FFEE 7Ty 7k EWTROND DD

ZDOEEIZ T EHEETIE 20,

S a o
o O o

—— Target
— = — Cursor

N
o

Tracking Error (mm)
w
S

o
T

o

Block

2 VHBEGREOFE R (Target : #—7 v MH
W&, Cursor : 71— /LiHIR)

W, Z—7y MEREE — Y MERIZOWT,
VHRRED T v v 7 X B e R e LTS
F7WRLE (M2).

T, PHWEREICOWTOFEEBREEZRHRDLHT-D
2, EBREE (T-CRE, C-TR) &7 mvr (FFTm
v 71, FET7uvyr6) #HERE LSBT E
TV, FE7ny s 1 %8 T a7 6 TOWERR
ZEOEIToT=. FOMRE, 7, 7uv itk
HENENR SN (F(1,18) =11.514, p=0.003),
FETev 1 L0 bFEETay s 6 PEEIL/NE
WIZ EWRENT. £, EBRBHCI DT L
(F(1,18) =3.701, p=0.070), ZZXHAEMAEH 23>
7= (F(1,18) = 1.859, p=0.190). +72bbH, W
ALD FEERBEIZ BT H IR ISk L CE 2 1
O BT,

3.1.2 FEDEH

WHRAZEICOWT, Rt 7 ey 72K L L
T AT o2, FOREE, £, EBEECHo
WU, C-T BEAS T-C BEL 0 b HIBEAGE MRS &
WO BEBMBImARENT (F(,18) = 4.188, p =
0.056). 7=, 7w Z{ZoVWTiE, BB 7Tr v
OFNFETa v 7 L0 HEICHBRGRE? X <
(F(1,18) =0.401, p=10.021), &L LT, A&
REFBEOEBNRA LN, &5, bok b EER
RELT, HERZEERANRD b (F(1,18) =
11.341, p=0.003). +Z T, ZDOXASEMITHOWNT
TR EEITo72 (K3). ZORER, T-CHE, T72
bbb, Bl =7y MEBEFEEL, bLThH—V
JAEIRZ R LT EBREE I, ARREBEENALN
Tayo7=hy (£(18) =0.001, n.s.), ZFAUTKIL T,
C-T B, T7bb, KlCh—YVHEEEFSEL, b
ETHE =7y MHBAETFE LT ERETIE, AER

2009-11-28

DR S (¢(18) =2. 460, p=0.024).

X3 {HIKEREOSE Ofisk
3.2 RERiE®E

3.2.1 RET—%

FEARERRE, B NERRE, R AL KRR OV
T, PHEEO T 0 v 71k 5B bR L L
T/ I 7R Lz (K4).

oKLY, EHELHLLREEGRNED S
nNoZE, 3OOERBEELRD L, FEOYHT
i, SRRSO R E KX, EAREE, ETERKEES,
ETFREEEWIEFTHLN, F6 71 v 7 TiHF
EANEEDLY IR E, Bayhols, ZOX D7
FAROFEEIC X 53T, EBE RO RS &%
ORI 72X 2R LT 5.

ek, DLEICEALTIE, tBEZHWTHEER
ExEIToT-. TORE, EAKEREE T REEEEO
BTiE, Bl17ayrlnbEs570y 7 EFTIZBW
TILfERRER 5 % DKAET, EAREREOMEN E TR
EHOMEIY bAEEICREWD S, £77, 671
v ZIZBWTIEMEICHEEZN W ERARES Tz,
—%, ETFREEEEE EFTAEAKEBEROM T, T
TOT Ry ZIZBWTHEEN W LRI
[15].

©
o

(=23
o

—— Horizontal
— - — Vertical
---A--- Bidirectional

N
o

Tracking Error (mm)
S
=)

o

4 [HREREOFE AR (Horizontal : 45 Wiz,
Vertical : - Fiz, Bidirectional : EFASKER)

3.2.2 ZFENE:H

SHHRHE L ERBE DT — 2 A iR T 5720, tHE
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F£1 NEFREOFEE OGS
Poiich:cd EEREE _
_ 1
(HETO ) BT O YY) t-value o EROAE
+ 5— 5 (B -0.059 | 0.476 XA
EEREE (AR CH) T&h_&tﬁhf ) h%ab
T EEREGE—-ERRE: (DE) 1.327 | 0.095 | EDEBIER
EAREE—>ETREE (AE) -1.289 | 0.099 | BDERFLER
+tTREE (BE+EE)
#(BR+ER FTFEERE—LTFRE (FE) | -1.608 | 0047 | BOES
r— L 5 (C 2.249 0.014 in
FFAEERE (DE4FR) EE&% TEE&%( ) %@h%
T TFTRE-EFTERARE (EE) -0.148 | 0. 441 T L

WCEDEBEEMELIT, TOMEEERICE LD
(F1). ZoXRNPL, LTOZ ERH0n5.
(1) EAKEO#%O ETFEANE T, HERIE
DEBENE LIS (p < 0.05).
Q) ETFEAREO#OESKETIE, FEOiEE
OEFBE LS (p < 0.10).
(3) ETFEAKEDHD FTFKETIE, Wika
DN LD (p < 0.05).
(4) EAKEOBO ETFTREETIE, ADEBOM
MR R6ND (p <0.10).

4. & T
4.1 HmReE

EBRERLI Y, ¥—5y MEBKE I — Y VIEHERD
5 O IR BN T, L TW BRIV T
RAEDORD N R OEND Z Ens, HIkERFEHRE
BOLNTZ. =7y MR — Y ARHEBELTWND
BElE, 74— Ry Ik HBREEENRAIRET
& 5HDT, THEGHE TORIEREOYGEL, #—7
> OB X CHEBRE HH O TF OB X IZONTONES
KHEFELEEEEZOND. Z< DT vF LT
FUEOMFZEIC LY N T v R TEMEICB T D IEEF
BEIAREWZ TR THD 0D ZEAREINTWH
5[19]. vz, T v¥xr ZEEOHIERGEN
dEESNTEZ L, EEBREDTHT 5 Z L 27U,
WETHZ L TCTHRLESNZNLTHDL LR
5.

WIZ, FEOEBICOWTIHRH- R, whhhE H
HOFOEXNZDONTOFE (71— Y WHEE) 75,
H—5y FOEEITONTORE (F—4 v MK
~OWHMEREEB IR SN0, £ OB IT R
MDolz., TOZLIX2OOEHEARZ & A REL T
L. 100, EEHEIC OV TORNEET L E 2R
THIE L, AROFEGE R THT 5 iERIE

10

HHEIC R Bt nH 2 ThHD. bH 12o0%, HE
EE BB A eI R > TS T L B RIE L
TWVWbHENHZEThS.

Thbb, WREND— Y IABEEO NT vx T
Z L TWDRRITIE, #RE A & OF i) oiEH)IE
T NEFELTODEN, ZONEET VORI,
A I (S AR BR BE O N R ) 72 G DV T D2
HLEATHD., 28 b1E, BRENY—57 > b
DENZIZONWTOWNEBET LV EFF > TWND T &K
OHILD, DHLDHX—27 s MEWED b7 v %2 7T,
IFELHIENTEZNLTH D, TNEEFWIZ, #
BRENDH =7 MHEHBDO N T X T2 L TWDHEE
ik, =7y bOBE OMEN TR E D EE
HEEFVZ2%E LTV DD, ZONEET LOES
I, WEBRE BB OEBHIEIC OV TOFE A L
RN, R B, EEBRENEBIEET VAR o T
WAHZLENRRDEND, OBLOT— Y ILIEED kT
XTI T, D ELHIHTE Aol bTHD.

Uboz X, ERGRNEET LVOBLEND
FAUR, B EISNBO MR E] 2 S ATV D,
HL<IE, Dl EbmEEEE— bl T 5,
EWVWH Ll I NS, Wi, SMTERBEO MR TE
I, EEVFE S IIHMICR R IMEEO LD TH D &
N Ay (o

DEZEOHERILZ BIR 22 AT 2> S A BLVER RO 72 50
HANENRTH LT FLTWA[2, 21]. KEBROD
FERND, BoBHOEE ONERIUZ DN TOH
X, SRR R ORI EE B AR L
TWDHZENTRBEND.

4.2 REcRE

EERER L0, ETHE L RITEE OMAS b
& -oT, EQEBELEADEERD EH 5 &0 i
WCHBESND Z LN oT-. Lnh, FOERIT
—HF 7 b O T2, FEHBEROHLFHATRDS
NH5LDThHhol-. ZDZEE, FICADERBIZH
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W DEEhE AL TR DR O EBRAVFFILE 7>
FHZ L3RV EELS, RolFbhize LT,
LIFLIEIEN D THD] L) Ekoms
[22] 2632 & REBIREWNVERTHD LWV R 5.

ETC, FOXIRGHICESRADEBRNRLND
MITHONWTIE, —m7Z2JRAI[17] & LT NMEO#ERE
X, 2 ODOFENNER L - ERE~ DR E LT
B E 721X R — DiEE) 2 F e RFIZ i B AN TE SR
T &R, TA0EBIE, 2 >OENER L7
IS RE I 6F L CHEPLA F 72 13 M S I RE 72 SO &
FORT ORISR DBIZE I NST V] LS.
TIHET, ZOFHINERERICYTUIELNE D
NERETT 5.

7 EORIX, EARIEO%O E T ALK
IZBWTOARRLN, ARBAETEDL L, 20
WD b TR NIRO#% O A KR TS IE DR DfHE
FNRONTEN, ZNEDIEDEERY, ETAEAK
HICE ENDLEAKEBOERZN VRELE72IZFE—0
WEH Ao TWA LR TE 5.

—J5, WA OmBIE, ETFEARKEEOH%O -
TREEIZBWTOA RGN, AEMENETEDD &,
FEARERDOH% D LR TH A DI OME [ AR D
NWen, Zho0BADERIE, LN efAKERIZE E
NAHELAKEEOEF S L ITAEAKEEEBEERS B
TR E THEPI E 721X R AT RE ) 7eBIfRIZ /-
TWAHEIRTE S, L, TNFhOWDIER
IZBWTADERIIAONT, o0& ) RiEBoIk
RN, ERROFRIZE T CIEEBICE Ao,

L EOEBRERNSIX, DX ) RIFICIEE 21T
ADEBNBEIN DL, HIZ 2 >OEE) ) EEL
LTCWADEFLL TV AT TR, E0HES
ERLFEONAT BT L LRSS,

Thbh, EOBBBIOCADIEED EL L0
Ab, X0 HIES R A RO EFE N> T
WHZ EIZERTRETHS.

FEAKBEIIHEOREES Dz, 758 & %ITF
BB L TV A AL, EOEBNELDHDT
MR R ONT-EEZOND.

—F, EAREE ETFREEIIHETNTH D Lz
L0, EAKES LT E FEARKIEDH% O ETFK
HRICOWTHRDIEENBIE SN D DIX, EARKEED
FEOFEHOEB1T] 8380 FEY, %O ETKERIZ
B RIS, Wi, ETFNEEAEICTEET 5
B, FEHOENRLE VIR Z2WaHll, ROE
FREES LIZ ETAAGRKIRICEEL RN EEZEZ D
n5.

FHSRREIZ 31T D Bl O R BB A o 381,
SEOEHYET L2 FE T2 EETHL E BN
Z, FEHOEBIIEROEDEE T VOH 0 2O

- -
— —
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MIRE[23] & LTEETELTHA . REBRTHN
SNTEBOHZRIE, =% 23— MNEEETFTLTOD
F—RFETV2— /UL DHEIREL Y §, MOSAIC ET /v
TOWET VO ORFED F R LT VWE D
WCEbS.

A1, REBRCTRINEZL D PR oigNn, &
DY O BRBEHTEZZ2ONIHONWT, EEHFEEICE
T HENEET VOERRZEDE Y 22—/ & ORR
EHSEZ THRFTL TW BERS 5.

5. HEMNE

AEOFERIZILLTFTOLIICE EDBNS.

THBGREDEERCTIEX, #—7 > MEE I—Y v
TR OB DI TR EBOEBIR SN, Zh
IXENENDORMNTORRLDINHBET VOGFELE
IO DONEET NVORIEH 72 BEREZ TR L TN 5.
Fio, BEIFE L AMETEOBRICONT S B
WSR2V RS Tz,

SERARRE D FEBR T, SORIo L TR E N8
THZ L, £, ZOHEBRIXKEEOREEIZ L -
TR ERTELEDIC, FHOBBIIIELSA
MDEBICAGND Z L EMR L. LT, FHO
BRI B D D ERIC OV TR L72fE R, ekl
SO TV 53 EOBRLIOR I S W O 12T
T, HEOEHSESCEEONER HIEBICBEfR L
TL DT EWREN, WEETLDOEY 22—V s
OREfRL R I NI,

B2z, M OFRE ThIL D Z LN TE o T,
AHFFEIC B L2 FIHICOW TN L TR E 0.

HEE)FE ITHEME (automaticity) & HREHET S
RIECTH D, EERE ISR 5 AEMkiE, AEE T
Z Db DOITLIEIRE VB L3 5 KRB & %
NaEMLEL LRWHBIWEE~ B L, 8N
Telz o T, FRAMARAER SN T Z LIz
HLTWADEIND., £ZC, HEERER L O
PO ERICEB N T, HIEREEEZHIET S & RS
AN B OFREE & U CRELER A2 BIE L, Ik
I EFLSIGDOBAL Z 50 L. T ORER, FE L &
BT D R B B A2 R T RTRE D R X
7= (13, 15]

T2, INHOERIZBWTIL, TAAT (F
v I A A—=F 7 7 v Y —F EMR-8BNL) % W\ CHR
ERIEBENCOWTHHEIE L TV 5. IRERER) 231 E 3
HZELEY, FororxAIvrTcEDEI R
BHATEELLY L LTWEDE W) HEBR A
HEERT D2 LN TEX DM, s E7217-C
AV

S BT, FAEDERIZIBWTIE, FEERIE T
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BWERFICHT L TA v X Ea—%T\, ifmha vz
MATEN? Z0aViIE0LH b0 =

RNTWD. ZTORER, 1TE A EDYEREIMT SO
aYVEONLIE LR L, EoXoiray
THHMPZONTE, SO EFTFELHD, &F
M7 HH T 72 TE TR,

—7, FENZOWTOMEAZETMS EREL, T
SIZFETLHERE L% 9 ffotb\%)j'z%ﬁ%m\t al
I LTEANZE L SFELICRENICED X 5 2BER S
DD ONTIE, A &pu%ua)F'EJ A & BE L TR
BLIRZRNDC, 5% L THAINEES>TNAD.

éf N7 v FEEITHEMAREETIZH 523,

— Y RBEER DT E TR S D NE DI 73
@%&b®%$%%ﬁ%%ofwé&%x%h6@
T, FIERMOEEEE L UESIT NS EE X
TWo. %L, BEOHEEBR EITO VT HIEE
FRIFETNETZ.
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Classification of baseball coaches from the viewpoint of teaching principles for the
movement during pitching: A preliminary study

N b

Tomouyuki Matsuo®

NN SR
'Graduate school of Medicine, Osaka University

Abstract: The purpose of this study was to classify baseball coaches based on the difference of ideas for
movement during baseball pitching. One hundred twelve baseball coaches voluntarily answered a
questionnaire consisting of 30 items concerning the movements during pitching, and 86 valid respondents
were utilized for the following analyses. Among 30 items, six were selected for the classification.
Categorical principal component analysis and cluster analysis were conducted. Eighty-six coaches were
classified 5 clusters. The clusters were related to the attributes coaches have, by utilizing correspondence
analyses. Even the classification was conducted based on the teaching principles for movements during
pitching, the coaches were classified as their coaching level, that is, a high school coach or a coach for

under 15-years-old.
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About User's Impressions for the small Gestures of Conversational Robots

E R

Hirotada Ueda

Abstract

This paper describes about User's Impressions for the conversational robot that performs an

interface role between the intellectual system and the human. A couple of experiments were carried out
to evaluate how the impression of the person who talked to the robot as a user of the system changed by

the difference in the small gestures of the robots.
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Expertise of Actors in the Process of Rehearsal
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Abstract:

.The process of rehearsal is divided into two phases; monitoring one’s own performance, and

evaluating it. The aim of this study is to investigate the expertise of actors in this rehearsal process. In the
monitoring phase, novice actors practiced using a mirror more frequently than intermediate and junior expert
actors, probably because they lacked ability to monitor their own performance. In the evaluation phase, novice
actors can only evaluate superficial aspects of acting, while junior expert actors can evaluate not only superficial,
but also sensuous aspects of acting. Moreover, they seemed not to have intention to evaluate or change their
performance. At last, educational implications are discussed.
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Analysis and Support of Inpatient Nursing
KmOMEY & WEm' RE AEL' &I Pak MY FR #How’

IME TSR NE RS
Jun Ota', Mingang Cheng', Yoshihiro Takebe', Masako Kanai-Pak®, Noriaki Kuwahara®,

Hiromi Itoh Ozaku* and Kiyoshi Kogure’

VHRUR
'The University of Tokyo
2 B B R
*Tokyo Ariake University of Medical and Health Sciences
3 HUHR TSl R
*Kyoto Institute of Technology
ML SR
*National Institute of Information and Communications Technology (NICT)
P EIRTHERY:
*Kanazawa Institute of Technology

Abstract: Inpatient nursing is regarded as one of the most challenging professions in Japan. Therefore, an
effective nursing induction system for high quality cares is necessary. We analyze nurses' action rules on
their provision of nursing cares, and a new supporting system is proposed for the nursing task. Through
the experiments in simulated nursing conditions, the system is verified to be highly applicable to nurses’

working environments.
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An Approach by Video Camera to Embodied Expertise of Nurses in Feeding and
Swallowing Technique for Peoples with Dhysphagia
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Abstract: This study presents an approach by video camera to embodied expertise of nurses in feeding
and swallowing technique for peoples with dysphagia. Two methods are used to collect data: one is the
participant observation by video recording and the other is retrospective reports by watching the recorded
video. The research participants were three nurses who worked in a short stay. An expert nurse pointed
out an angle of the video camera to a researcher. In the narratives, embodied expertise of her was found.
And then, the angle of it was modified according as nurses’ views. On the other hand, the other nurse’s
action and conversation changed, nurses around her got wise to her change and responded to her. In this
way, the team of nurses became activated. This approach by video camera was significant to clarify what
was embodied expertise of nurses and how they acquirement of embodied expertise in supporting feeding

and swallowing of peoples with dysphagia.
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