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M E SRERENME RN XS B R

BEREE, ENRENLES BV —EES

Wo AT AR ERA Bl T R BGAX, i 2 A S50 A UL TR 08 b B R 2 R R B R A U
ARSI o SCHG 1 7E E S0 FREE PR T 28 MUARURE T e 9 A2 5K, 28 4 [ A0 1R R R 400 T B 0 AT TR s, S
2HIAMES IR, BERAAF S AT T Waaluh 7] — A7 E A e 400 TAE A 3] [7] 25 175 50 T AP0 RS 5 o Wt
AR I () TCIR R [R5 P i S B 0 0 X 0L T8 o o O A O™ AR R, BITR) 25 LR TR 28 251 T

SRR T LU BE B S T A R R ()[R A B RS 2 R ] — 7 A A AR I S e 22 S B, il )s
G A 52 B X2 DRl 58 A T St ) 30T ) S BT A S s o o X — R B B AT R S R E W B A

G I BB A— 2

KR RIETR, BUTEE, BERER, BESREA, AR

SEKS Bs42

1 515

LA B 2 e m e, B ER
(body image)s&H — RN 5 H A LRI . B
S RN ) A (o B =N V=3 1Tl b e A U E= € % N VAT
ST QAT — TR RAE, B AR AR B EAX B O B
PRI L TEAR LA K5 ARAS [] B A s T SRR 381 8 T =X
(Flan, MWEIRELm A H 3R F ) (de Vignemont,
2010; Gallagher, 2005; Gallagher & Meltzoff, 1996).
B R 0 B A MO T — 28 S 8 40 0 H B R G
— P (sense of ownership), BJ“F AL
A B PRI A0 50 B E 78 28 107 B A 56 19 N 1 Ja
3t (de Vignemont, 2011; Maister, Slater, Sanchez-Vives,
& Tsakiris, 2015),

BRI ER — WO &5 RIE 55
HAEF AW & FEHJ(De Vignemont, 2010; Gallagher,

e H 4: 2015-06-19

2005), {HAR Z W858 A Ry AR Y B 1R B 42 S A

XPRE Y, I HAEFRA TR ANG sl v L #5558

R S W B R R A R R S K A i i

PRERE MBI A AR B R, fBilan, etk

JX B iE (anorexia nervosa, AN) ., 5 O F2i& ik (alien

hand syndrome, AHS) ., f& %% AEiF (somatoparaphrenia)
VI B R3S B 5 B (body integrity image disorder,
BIID)%:(Ramachandran, Brang, McGeoch, & Rosar,

2009; Tsay, Allen, Proske, & Giummarra, 2015), k&

H 5 R A £ B E 7 A i kv (L 46 9 o 5

P00 S ) 1 im R A 2 — 20 A T N B IR 4

HA A% M (Ramachandran, Rogers-Ramachandran,

& Cobb, 1995). SR, BJEAH AT P 1 K i S 56

WEHE IR, JG REUR ANTEH32 1 aniz 21 A 4 (motor

imagery) . BG5S I 2k (mirror visual feedback

treatment, MVFT)&5 2% 2 5|2k J5, %) KK GE

* b [ SRR 2E 3 4 30 H (2014T70578; 2013M540497) B K41 BF 3 4 FH K H (11&2D187) . WF AR ¥ & 4w LW H
(81472163) . ZH H 2F At SR 250 58 8 R IRBE I OC I H (131ZD004)

iHIREE : BR#E, E-mail: anti-monist@163.com



934 i Bt}

EE ¢

48 4

PEANIE, BERN Y9 B 456 219 3 2 % (Giummarra et
al., 2010), IREEHMIT LB, L RXEH S
i} JE JiE (phocomelus) ) 35, 1] LA 3 B2 15 L3
S 2535 i 3K A5 58 B B 4] F- 75 K 58 (McGeoch &
Ramachandran, 2012), X W5 AT EE T SR =
FEIFRENE, HEXN B RERRGATEREL TR
Peil. BIRERATRIEER . AEN? BEn]
)7 AR e B I, IR A B B T R
PGB XX AR HE 5Tk TR —4%
R, b, T4 98 (rubber hand illusion)ff
G AE % FBFST i T E1 20 ff (A (Farmer,
Tajadura-Jiménez, & Tsakiris, 2012; Guterstam, Gentile,
& Ehrsson, 2013; Carruthers, 2013),

RS T4 o o — ik A3 AR T2 O H
O BB — TR B A SRS o T2 B )2 HA
P28 Botvinick Ml Cohen S5 & LAY . A fiTHF
— P T8 TR0 A, (W DR AR B A2
s TRR T HAZ 2 Ab o 24 BT FR R T[] i
P —AE e 10 s38ha, Bany FE
BRI Tz A C B R — 4y o [
I A< 1A J8% 5 Al 7 (proprioceptive  drift)il 245 5 i
PR TE I W A T Y I 2 Y AR
F I CE A B ) WA (Botvinick & Cohen, 1998), 2K
ALL 1R i ) AR A A T AR T 4 Ay L N ) i g
(Tsakiris, 2008); KA K T 2545 by A R4S B AR I
(Petkova et al., 2011); DL S 7E AR5 rp 22 AR I
F-if (Sanchez-Vives, Spanlang, Frisoli, Bergamasco,
& Slater, 2010),

FEL SR AG B T 55 8 T Ji TT 1) — 2R 91 WIF 50 3R W I
(] —FeME | A3 ] —BOME DL RRIE — SBUHE & 52 W 5 e
Jaa i = v b 6T R S G o = 0 A D N 4 AW ]
R 5 [ i ] 49 3T DL g A e T AN T DL i) T
(Shimada, Fukuda, & Hiraki, 2009); 2% [i]— &2
FEAG I -5 B a0 T P Y a7 R T g
i, Mt —E RS A R 2 W R R I
(Lloyd, 2007); FEfiE—ZPE NEFR A8 F T 2 3L
R 5900 T Z 1) /Y 22 57 A g i K (Guterstam,
Petkova, & Ehrsson, 2011; Tsakiris & Haggard, 2005),
ZHT S X e R, WEFE# A 2 R A () 2 Y
ZJ8CE W 2 3 B0A 3Rl Y Bl S (self-other
merging) (Paladino, Mazzurega, Pavani, & Schubert,
2010), PhE b e di 2 R G SRR 4 RIS T
VA28 K BRI —35 43 (Haans, Kaiser, Bouwhuis, &
Isselsteijn, 2012), i =2 Bt L2 (8] J5 ) AR AE 5 )

A i) L ) 2 PR Ay B A R R A G b 4y Y Y R A
H(Davies, White, & Davies, 2013; Suzuki, Garfinkel,
Critchley, & Seth, 2013), EAK 5, Bfa—2ok:pr
RFEM 2 H T _E (bottom-up) 1Y i T AL X B {4
PR . B, A S5 S LR AL TR
L FLRIF R L 25k N 5 7 AR Al o, CZ AN
Koo HZAAXE, 25 [ — Bt FRRE — S = 8
T H LT (top-down) I T AL 20 o B, X
T2 B AR (B S R s 1)
Tl WA AGCE” (WORRRAL T &) 2% LA 7] fig
AL ) B A BN AR E N TR ERAE . 24 5h Bt
A5 ZAHVERCET, 125 5 % jig 40T 7= A= 1A TR i
R, R HEAE S (K, FEEL 2016), PuE-
finh o iy 55 0 B Y B A G B I R
B A s | HASUE B9 45 0 (Hohwy & Paton,
2010), HEARARXS QAR ZRRAE Ky B AR 1) — 38 53 Al
WUS T RE 5 5 1 B A R AR — € AP, T
ICFRATTAE X 3R R AT T3] AR AR I SR B o —
T T A5 E 1 B R B4 i) —Fh B BT Y SR
S G

SR, JFA TR A S e —3 BR TP
PEZAb, YA W98 45 RN S (] — BohE 5 FRE—
HEW R, CA TR I R R A AE, R
5 5= AR e T 2 [B] 19 B 8 14 22 4 K F 2 A b
FEA LR I 27.5 cm, 1A BET UK IH AFTE (Zopf,
Truong, Finkbeiner, Friedman, & Williams, 2011), X}
FTEMBTFZEER S0, Armel #1 Ramachandran
(2003) AU BF T 2RI, AR T4 F% 2 10 B gk
HF 391 em) 97 BB, S4B EE s BE T
A TR ST A R B, BV RN CE AR R T,
XTI FE 78 14 5% T AT i 10 At A1) e 38 i i A
(VAR T o £ R o = W 9 W A 1 P T e 4 6
BRI A TS BT, Wrbs s E (% B ] I iy s i, 2
Jik B, 1% 5 S i (skin conductance response, SCR)HE
AR ERI KD S W E2 g iU R A WU o ik I R A 3 W kR
A ST R B AR, Ma Al Hommel (2015)
BT R TR e A R, ko x) i UL
IR PG R ik, T4 B A ES
SERTAR R, NG E TR I 2] 1R A T EL A
ANBIRETT . # 2, RO 583 F ) 7E 9k B R Y
AR Rk, i i i R A T B AR
] =~ [ 2 A 25 A B AR R AR J 3k, L S AR
WA Z R R AR, IS E WA X RA AR TEAT:
AT AR I 2 1) 77 A SR N 1) B AR A 84 58 (Guterstam,
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(7] 2 1 B 5 2 28 0 B AR A7 J 1) 52 i) 935

Abdulkaraim, & Ehrsson, 2015), X L8550 EHE K7~
TARIA B 7 A I AN TR B T SR AR AR Y
BIRES . DL ah R B ol s, Sk
ERE X T A/, X5 Ramachandran
85 (1996) 3 T 4] B0 N B I Jig 9 F 9 i 79 1 1 B8
RBEAH—E . B R —mL)ue, Rl
TG — R T R . L, BT BA
BRI A EMT RS, BT D
(Bayesian logic)iy H T il F iy PEACid R iE 5 o

ZE BT UL, YRR T A AR A S ST I A 2R
W EE T BIRERAE N — R E B N R AR
TEPHA AR GS T BT R FERIVE R, 503 & B2 ma i A
AR R R T IEARIARE, BnESGHRE
LAFTER ] AP . T3, Friston Z83EF DU ihdip e 2
P2 IF e UE B IG B9 B O ORE & R P (free-energy
principle)al fx/NiZ (R B (minimal surprise principle)

(Friston & Stephan, 2007; Friston, 2010; Friston et al.,

2015) %A IR RO T AL 424 T8 B A o
ZES A AW F FE AR (agent) 1R R R & — S # H
ARG, HHAEEZ T MEHE” (entropy energy).
A i 2 A DT et B i 1) e Ak, AT DA —
JUAT GRYR A X A 1 F5 0 #5515 (prediction errors)Jy
AARFET 22 A . RE B R T i — B AR,
MBS 1 3 A AR T A el s g A, B3
T PN AR R AE X i A B PR A R 8 ok [ 3R
BRI B AN T O R S IR B B, AR
FAEGE SOV . LTI G —REA N T PR FEHR
37T ST Y N BB R AE (Brown, Adams, Parees,
Edwards, & Friston, 2013; De Ridder, Vanneste, &
Freeman, 2014), B1AE % HA —E M55 (a priori)
WIPRIEIE A, CEAT A YRR B 0 AT 2

R T 5 A ] —BoM: 5 I ] — SobE i 38 BLAE
X T SRS Ry, JE ke e SR E S
AT SE M, FRATT I PR 3 Ao e TR A 5 P PR R
PIWESE . 1B S AN T AR H iy —Fp g . 6l
4, Costantini F1 Haggard (2007)%& Bl 28 N\ F-HIA7
B S5 T A B A — SO0 A R 5 AR
N, ARG T A o O LR AN — 3
SR BE AR A A AR I AR B, DRt AT T
Sy R H T E A RIEAE AT Hol (hand-centered)
[ 25 [B] 2 B & (reference frame)H — BUH & 7= A 91
ARG, (AR — 4002, BR TR TR 2
T B A G T 5T 1 2SN, BT
b A AR I T 0 Y — A 480 S 1 AR A [ 2

Wb E A R IS VAR | BOR SR SRS
(Ma & Hommel, 2013; Zhang & Hommel, 2015), kg
LA g, BAR] LUE N R o B O Tk
il F i 22 B DL T 1032 8, 24 A0, T 1B Bl R
Fiz g [F D, POl Bz 8] 7 —Fom 2Lt
RE AT A AT B o AHE T ARBE T i R 400 sk [v) 20 4
F1R) g BE AR, R 400 T2 o b TR S A SEBRIR 2
B2 B — B 2 O E T, R B TH IS
W, MBI T A2, R T4 08 S5 AR
TR0 5 R AEDLRI R OSBRSS 2 —20), e
A SR TAE R RICR, HAERI M 5
G DR, Ah, FET P BT RS
W HA — & BT HeME, XSS M 40T S A 2
IR R A LA SE A R e AR 56 )i 2 —
(Christ & Reiner, 2014; Ma & Hommel, 2013),
FATLLHEADL T4 08 ST B, LA ] — 2tk
HUIA R, TESEE 1 552 LR 2D P AN % B e hy
BB E 5 A B R SRRSO A Rk
1) ARG X A R B Y S ) o A LITEAR I T
i w AIE 5 AR (] 5 P R R DR 3R Y S e A AT
TRUTIIRIESE, (HIREE T R T e se 4l 2R 3R
A ] S 960 15 B 2% A7 AT BE H BRAY 25 R 22, i
A FEAETRATT Y HE AU T B v Xk [] 20 P A B B 1Y
AR S, RNy S 2 2 IR AR Y R e 4
PR BE R KT o FESES: 2 iy | ABE B2
F, BURRXTRR RS, B8 Seit 5 uF e Seut 5 i
T 25 ARG R A S AA I (0 5 0 6 T LAAE R AH
RWFFERATT I, A KA1 DL A R v e
JE#R 23 Bl FLAR T 22 [] 4 268 XoF B 5 ) 34 i i />,
RS2 2 %) B 52, (H 2 AT AE — L2451 Zh (Armel
& Ramachandran, 2003; Zopf, Savage, & Williams,
2010), —J7 I, SEEBE AIA R A ] fE 2 5 —
Se 22, H ) — 5T, X8k I U I AT BB IS AE TR
23 A 2 AR IS . ASBF ST 2 452, ik
K LR PIAN R (A BT PSR ER 5 A
T A SR DG T AT X A AR R T e (2)
WIREE, BIER B2 BER S 15 S 0t m]— o7 B X i 4
FHA ARG = 2 e, BIVRH XA A 52 2 75 K
T4 00V P S 7 e 28 k3 PR A ) A I
KA 7 M AU T4 o h B R B R B ] 28

2 SEw 1

21 SREHEHBFRIR
FE 1 AEREIREE A, B2 AR TR
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A3 ) DA L B 1) 4 X6 B S R BT R L
FZ BRI RIE TR B A, 255 O A IR e 72
FERSZN . FE T DIEAFSE, i B S w2 1T
IR 400 T 22 [AD AR RURR B (R 45 R B e 3 ) A e P i
B[] Ak 5 0 (Ehrsson, 2012; Lloyd, 2007), Rij#
AE B ERE A B fs2 e, s AR
2R DU R 1 AR AN SR Z AN R AD B
B, LR T 22 R B S AT R fE 7 A S A R i,
VLI E I B SR AR5 R v A e an SR
e — il v F R 2D B, A RS v TR B, R R
H T b A DR [RI AR AN AT sk
22 MRAZE
221 #Hik

128 24 24 3 K 2% (Leiden University)JTERE
Ebr2eAd: HIES AR . A gl 2w AR S m
BT U0 AR R T/ HE UL T8 3 T 9T BT A BiE4
FHRF, BRI 80 BT IE R . AR &%
e AR 0 FRAJE 57 38 75 2% 51 23 (Psychology Research
Ethics Committee, PREC) T fitil i . 45 a1 A{) S 06 45
A2 AE 5L 50 I b Z w0 45wl H R s vl B
K e A AN G IE R AL B, SEER AR
JE W] F AT R PR ARAR SE 0 25 43 SO A AR R R
222 FERERMHE

AL TR0 = kAT, LRy
37 jB 1% (orientation tracker, InterSense) . (i F&
(dataglove) A Ko 5 524N o S 06 42 il 2 e 30 5 o #0030
AR (virtual reality software, Vizard)4w's o #{ I
FEAETFEL GBI Z G, SHAEFAXRNE
BaTmHE 2 GG, WSy e
(14 [R) 25 B3 AN [R) A5 1) 0 s e 4% 3 5 B8 4
e BT o 40T 2 PUTE 9l w55
ASCE, AR AR 38 T BRAE AN R A 7 B (G Bk )

SR AT ) 265 D0 PP Ak i A0 Al v AR e AR 2
SO A FRATT T SR FH A ) REAR 9 LA A AR B T v A
i 00T 4685 5 AIF 5 %) A G 0] 82K 2t T A (Botvinick
& Cohen, 1998; Kalckert & Ehrsson, 2014; Ma &
Hommel, 2013; Zhang & Hommel, 2015), FE# XA
P ERNGIEP iR 2 o @ sl Pl E )
BESCL . FLrP Rl 1~5 S P04 AR 55 (] R, B )
A B RIAT S A SR AN R FR B o (R 6~9 SH A
JEARE T [ L, 3k S ) R 1A SRR B [ LSS AL, (H
FFANL:32 H AR B W52 T AE AN [R) 254 A i 35 25
5o IR Likert i REIA T4, FrA ]S
FAEMN 0FEH AREHE] 6(AEH FE)7 MR, i

KPP AT TR 1~5 WIS 4%, 1 A) 5
6~9 U] FH A5 30 AR 2 368 I A5 e A 80Hb o PR AR
(A5 i AR5

223 ZXEIRITFIERF

ARSI Ay 22 BRI A [ AR 4 e
R, SRS R s SR R 2P M (L R 25 L O )2
PN 7K ) DA B B TR0 R T =2 () 1 B (e 3
LA B RN BLE 4 A F51
Horp 2z — 7505 .

S S IR 2 A0 IR g A Tk R 5
I F£ 577 38 AT 51 9k 7E 1E X 2 A
] il A 3 O S 3 (O Al e s R B e
R F 308 424 3 0 T 28 DA 7 S 56 ) 7 v
PO TIEE R A CHE FENS T LR Bl
TR R B T R0 7 38 R A AT T2 0 )
RCE TR RAR TN R A, IR R
R ARSI ANE 1A FR).

SIS v B g L 0 R LT T B A TRk A A
ERT, BEF5EUT A TR — P mm EGR);
W REN THE B B FIERT 7 44 em B4 & (GE)
(I 1B), LK R R & E Bl — /R 7E g
AL B ks, PUARIEIE B BT 2/ Nek ik A
U 2E B R A BT BRI = AR SR s vt 0k
AR 25 018 0 i 20 fi 5 7E /N R Bk 3 SR v a5
ASJEAE/INER AT 20 F LT 77 A S TR A 5 7 St
PRI 96 s, Hr/NER DA 5 o T 3 3140 F
FOPIT R s BT A 4 s AP ECRR D
SAF N B U B i v YRR SE I T 341R 1s o Fe ey Y
I BT BRI w Oy, A
PORD ol B )28 KB AR IR E R I R T,
B JNEORD il 5 O [R) 20 e 400 T 1 BRTE IR s ik
AR AV B, A0 T S8 ok i SR 38 ) 2, R UL
PR B AR A 190 7, O SR f B AN
[EHEZ

SCES AR 2 iR
23 ERER

{8 SPSS 19.0 X SL B 25 5 AT 2%2 J5 25537,
SR 3 R, [F2EE RN B, F(, 127) =
57.91, p < 0.001, n; = 0.55, BLIARAAER LM =
3.13, SD = 1.32) 5 A[HH(M = 1.58, SD = 1.04)[ 4%
RN PO B R SR R R Y R S e
5, TSI 2 IAE AN B B R R
B3, F(1, 127) = 5.49, p=0.021, np= 0.17, 1] UL
WUFHEFZRGIFEEZM = 2.12, SD = 1.36)it
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(7] 2 1 B 5 2 28 0 B AR A7 J 1) 52 i) 937

B Sl AR BE AR

[, S
/BRI SR, B

HUFO TR
IERIT BB R B

BERBIE, W

WP E R 1%

R Fg | BEIERIUER
O E TR, o

A 2L A
e

RIERT 744 cm
S ITIRSER 4‘ 500 ms —

K2 s 1Rl

6.00

s
5.00 . 3
§ *%

4.00
S
% 3.00
3
i 2:00
% 100

0.00 4

[F% NGRS

[l

B3 S8 1 PRI R O, IR ZLONARIELR o
W: R p<0.05, #¥3% p<0.01, ***FR p<0.001

(M =259, SD = 1.45) & XA B 56 7= 4 A Th]
S, AHE 22 [FEPE e, I T 7 A A R
FEZMRZ . BLAh, TR R B 22 6] i 28 BAE
Wi, F(1, 127) = 4.79, p= 0.030, n2=0.39, [[#

P A 0L T 57 Tk T T ST P A A TR D )
3 R T LT 2 AR e e e A R A i 1
A BT e Al BT S A VAT VAN € Y5 o S R
WAL A TE LT, [P X I AT S e 1) 5 1 25 5t
#, F(1, 63) = 58.36, p < 0.001, n>= 0.69, Jf H.7 i
AT B AR T e, ] 20 M 40 A R 52 M 4R
IH& %, F(1,63)=12.48, p=0.001,n;=0.41, ILAk,
FERL AR RL A BL R, BT B il 3 %4
RGN 22 5 038, F(1, 63) = 8.77, p = 0.004,
ny = 0.35, {HFERL RO R MRS DL, BB
TG B 25 5, F(1, 63) = 0.01, p=0.906.

Xof [) 2 Hh 4 A S T TR) 8 (Q6~Q9) Y 43 it /s
/iy g 3N 1 P 2 G U = VAU B et A I (Y 2 D =
SEMAERAN 35 o X — 45 R RIS LIRS — 3. 1
A R o) ) R F8 5 0 o B A R A TR R Y i AR
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%, HInEA G 7 2AR 1 5P BRI S,
HENIFEA S0 A AR R B AR o il In] A
AR A B & AT B A5 53 25 SOt 2 U Rl 4 b
VB A A 2R ) R A R, BIAS [R] A B 2% 5%
) SRR A B R R AR .
24 itig

SCHS 1 PSSR T AT R, BIEEPE R
TR T 22 [0) [ 5 2 2 3o e 2K AR I AT TR 56 7 A
AN R, RIJCISEE B i, YR il i ) 25
PRI, B AR 2 X 485 1 i 40T 7= A e =2 A o
BOAS [0 i SR A 8% JF B, TR 55,
K 00T A S A A B, Bt AT
PUF 7= A 3 2 B T O T R A R X — 25 R
iH

B, A RTS8 5 LA 5k E B R A
T Wi B0 S i 7 A BT 5T R R B T T A5 B Y
g RE—EY . TELEXI AT, g A LN
B PR FRAE IS AN b [ 25 0 AR S B
YA A B 7 A R PR B A o RIIE ST B fR)— 2
PEFNZS (8] — B RZ A 2 [B]— S50 & 75 1T DLk
AR I T 85 8 7 A G 0 B AR R I AR B ) — 3K
PR MIREE ™ 3Z AT, F A0 x2S a] — 3otk i 52
i) — B AR AR AEAE B R A i, BV HOAN LR 5
)RS A S0 U R — B0 S AR A S — S5 R
T RO RIF ST Z R A, (ERAR R 5256 1 14
ZORRB UL X — LR E S BIRER AN
SEU T B ] AR ST L

HWR, AL B B 5 [R5 AR S e
ESWWE, ARZFE R, 4ot 05
WA ATS SR A I AN ) o ) A 1 ) 35 i 8 A 40 kB8 5 1)
R . TGS HE P 5 K =2 ) 0 44 %o B R e 1A
AT, [ A A R A S S8 B LA T) A 1 400 i o) 354 4%

Fl R R 20 BAE L A 2 25 e, RIS Ao
B3 2 2/ v 5 1 RO I ) { e A w3
NN S AN R S N (ERE N Tl b Z N CI AN
TC Ve A2 I T A 50 81 ) 0 A JE R B s LA 5 o
2z, MR IIT I g AR e, R R
LA AE, O A SR G 20 R 51 5 21 i 40
FAJE T B —ER 5 0 Jet, (E 2 G SR (A 20 0 #1 flk
FR/INEE, B i 400 1R SR IR, il e k{4
IR A B X —Z5 R HIE A I TR T
1 5 B T 5T 45 S — E( (Kalckert & Ehrsson, 2014),
[ AT Tsakiris (2010)B7 82 11 A B i R, 1D

PAT BN B B — S T AR ol 2 R A 2 i R
B i R B AR O B AR X 2 BRR Z AT Hh Y
SERMT IR o S5 2 7Y T H B B A A EE
B AN BT PO xT i BT [R] — 07 B AU T 1Y
A AL

3 5L 2

31 ¥ HEBMRE

SIS 1 NSRS 1 4 Fof 185 8 0 ) A - A UK
FEEARES R, [RIA U T R AT S G 15 R
S ARGy () B2 AR I T e T 5 Z BA AT .
HIEMIATES I FH AR, I THRRGERERA
FEVTAR R T REE, S0 2 FRATTE G AKX E,
BIBI 2 AN [R) 60 08 PR 458 T B H A SR 5 . S0 2 )57
55520y 1 AR ] B R AU PR 58 v DAASEADL 28 AR e T4 o
1975 AT o AR 2 | AT DIAERFSE A G
RIS MR A, BRI 2
FOT A AL SERREE B o FRATT AT R RE SRR 1
RS R O VA (=75 TR V1V 1 R NV WA A R - W O K VA
T X AN B P S AT A R e 1 R R
ITLA 2 Xt BB 25 25 ¢ B IR B8 0 i AR 5 [ b i
TS, g5 IE R SRR S T ) A
RS Ty 5 | A JAE T o SEE 2 TR FRATTHEAS [R] A
B NGNS SRR EPOR VA 5% = NI UE E WAL
55 o WA BT AR S Ab FE S A TR AL B S
S Y AR I A P S BAE UL X B P S5 R Y
PR BRI A —HF, UL B SR B R AR IHAE 7,
B TE S M) AR 6 1 3k A v R P AR AT AR Y
32 MRAZE
321 #Hik

5050 1 M, S0 2 iRkt 128 44 3k
KEFTER 22, AT T AR 56 24 4 s 44 R
I NEN S YISO P i RN g S A R
1 ARTA] o S8 T AT ) B ik 2 B0 S 56 5 R 45 O 4R A5
B 1 3k R BT A IR JE A TE R SE 0 .
322 WRFEMH

St P28 5 308 RS e VA 7 A [A] 5256 1.
323 XWRITFIERF

ARG 2x2 HR AT P [ AR 4y ) e
b e LS b G I A A L N NG B2
WKL MBS SRR EREEY . s
AN K)o SEB AL 4 DA BYE S, B ek
BEBENL 3 C 2 o 2 — P N A T 5050

S5 1E 2 iR 22 i 3 o g A T A
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(7] 2 1 B 5 2 28 0 B AR A7 J 1) 52 i)
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8 T8 5 77 (08 B2 O 51 S Bl FE IE X 5 B X
BORE 5 AR o BaRET T B 5T A — e R
R 5 1T R Bl B IR LR IETE 52 95 e vh
PO LR R A CHE FENA T LRl
LT O S0 T R J7 8 B A A A T A0
TR TR B SRAR T N B E AL, IR R R
wEAD .

E s R I s % 1Y ST ot VA 8 7 D
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44 cm WAEGE), Fifs HEAUT25 k| am i B g
A, BB POAE FIERTT 22 om BYALE (). M
Sl [R) 25 PR A P ot D7 XS 5288 1 AR, BIVRD 2 B
N 2 /INER ik e HE 480 T I AE A B[R
AR B fhoE; AN R O Ik Sl fh e AR /N Bk gk =
F o e I T A S /N R Al 28] R 0L T 7 2 o PRIk e
LA PUAS B o3l - HEAU T B B B e v,

R ) L b A B s o 1 R B SR VA= bl
Je A R ORI s RO R AT B
VA s vy = SO i sty b R X s e
bR VA v = RO N 1 b @1 S U b N I RS

SERG AR AN A 4 PR o
33 LHHR

i SPSS 19.0 X% 526 25 Ak AT 2%2 5 25437,
ZEIRE S oo 2B MR RN B2, FQ, 127) =
48.06, p < 0.001, n; = 0.51, VEHHHALERIAEM =
3.16, SD = 1.28) 5 AFZ(M = 1.71, SD = 1.19)f 5
P r AR 5 21 A % K FUL T I A R A 2 2
5, TR FRAE G REAE x5
B HESBAN BT E, F(1, 127) = 11.35,
p = 0.001, np = 0.25, "] WELIFLUEEE M =
2.08, SD = 1.32) 55k /5 (M =2.79, SD = 1.46) M
Pl AN TR) 7 5 A B 2 X A SRS i 7 A R ) 5
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Bl s S8 2 PA RIS T 0. IR ZLONIRIELR o
T *3K p<0.05, #*F5 p<0.01, **FK p<0.001

Wi, R 2[R PE B, B 2 R T 7 A I R
M i B A X /N — 2 (HE, [ B S AR
WA 2 M S BEAE A B E, F(1, 127) = 2.29,
p = 0.133, #—LBYTRIRON Hr BoR, TERIUT
DL Je v i Oy U B, [R) 25 o 4 A TR i 1)
R 2E 5 W2, F(1, 63) = 14.26, p<0.001, n; = 0.43,
JF B Y M0 LU 5 i 0 R B, [R] 25 PRt
WA A R 2 St B2, F(1, 63) = 36.77, p <
0.001, np = 0.60, ItAN, TEA fi Rl IF] 25 (1 100 T
SCAT 5 PR Se A 5 T ) SR B X B A R A i Y
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225 W, F(1, 63) = 11.87, p=0.001, n’ = 0.40,
TETE AR ik 300 AN ] 28 1 25 AT A [) 2 BRI 1Y) 5%
Wi 22 SN B35, F(1, 63) = 1.73, p=0.193,
34 it

NEEEG 2 PSSR AT LR B, R M ik IH
e HICIe I 2 AR anfo] 284k, #fk [ 20 4510
()0 A IR 2L 2 TS [8) 25 S5 T A
B JRH, RSEEe 1 P, B2 LS
T4 BT ST, R 4T 00 i 7 AR BP0 S A
ARG T3 F BB, (HERILLASE, 28 2
H A BHE Y R B, B X T ] — A ()
AR, w2 PR Dy R B A [ i
A S22 S 3 TR A [R) R BE ) 4 A AR B

TESLS 1 Hh i ) O i 40, T 5 BLAE B 4 b 4
XAV B e R B A I 400 T 5 k3 = D ) R G e
PIA AR 2 TR, HFMEN T 2905, L8
2, RAFEAE Y BTN T 1 0, EW
AN B PR E BT A B SS . an i an
SIS 1 AR 7 BOAS TR B A 480 S X A I AR
S - H 3K B 52 w2 R B R DL —Fh 3 i
T YT AR RAEAE ], IR A S5 2 A ] —A 2% for
B AP R N R AR (R B 2 DR AR LAY . SR
MESEES 2 thrf LS|, RAEZE R — &
AR T R AR B, (R R TR TR 2 BT,
PR B9 2 BRI AEAE 23 LR AR X ] — 268 X647 B 1)
5% 17 R o N i O T S e N o A 1T e R VA )
HEH b G B P B T e, i . AN
B LR s P B R T A TR
ASHEHE N8 BHA R RAAETE, 3 2 /D] DUE I E%
W HERELWITFA IR aE, Fit, M9 5E
B AEBUEN, B RS G 23 A A, DT 52 1)
ARXT BRI A A AR5

4 ZEETTE

YR8 —FPBERS 1L 1E W Bl X 4E A & SRR —
R P RPN R SR, AR T R AT
EARFRATN SRR . A BRI A JEEE ] Sk
A1 SEUE ARSI 1 R W] BE o 22 MARURE T/ ke AU T4 sE AT
FE S BB 23 18] — BRI AR — BOM: 25 52 0 B o
A 55 15 A ) 249 T 2R BN O R AR E Y IS A TE Y B
RE LA AR RAE S AR T AR T RUESE o SR,
Wl OB 2 AT 48 78 IR R LE 2R AT, AL
T AT REAL B AR T U O A 2
B R —0y, SRR R . AR BT

AT 4 A 1Y) 25 6] S5 BB RS2 o A O B Y —
55, BIRBEZAE N —FEaE AL AFTETT 4h 2 3 [
Bt B MR F5KkZ Armel 1 Ramachandran
(2003) T2 B R ER W E—ML)5%, BEREK
Wil SRy Y 8 — Ry A R . ARBESE Y B
H 2 75 M2 400 55 vh 8 AR e T 48 il R AR 1 B K
BRI ERE U LOERAATE, JF FEMLH LT
=7 B N AR R B2 AR R]
41 [EZHX 5 ARIRE BRI

PR A S 56 3 5 7 [R) 25 4 0 B 1A 30 A I8 )
P, TS LT T Ab . AN = B
Qnfar, W R RS 0 BHARSA RE E  E E T
LA SR AN [7) 25 B e i AT R 90 A 8% X 5 DA AR
22 WA S T/ 8 0L T8 e A 5 v T A 380 1% s 1] — B
P JE N )& B (Ehrsson, 2012; Tsakiris, Longo,
& Haggard, 2010). I Hit—2 10 a1 SR 404 &
R, ]P0 A IR 5 M AN AHE JE 0L T 2 a0
FIE O T 22 5 3, 7 ELRE Y R T B gl TR i
A A, (R 20 X6 3 A JE ) 52 e AR SR A A k2 2
Sto AN, SEEG 2 RS R A MR R I AR T,
[R5 P XA SRR B0 i S e A ) e 2. JFHL, 3
Z oy — A A X R B B T R S, [ B A
AT SR S e P P L B R AR S v B S B ()
MR BRI RN S — AN AT
1M AN T 2R M 4846 1) 7= 4 (Tsakiris, Carpenter,
James, & Fotopoulou, 201042 4L TR, X ebgh R
FRUUESE T [R]85 T/ i 0L T o ™= A 1 —
D SLERAT o AR [R]DAE B 52 M 2 75 A5 DL it 7 22 A
FIRAIRRE, BRI 25 A A0 o R OR fish v 1 98
g JALRIE 2 A A AR, BRIV 25 0 400 o 8
[F] 25 1 B 0 3 Bl B B AR A A i 7 A i A
Gy AR 4 XA BT B R A R 52 DL T S
Fr A LR A TR 32 R X — ),
42 @BILE N FRIEE RN

SRR 1| E 2 235 o 1V B VA R B 7. W1 1 1 ER )
B AR 7T 14 B % L A G O0F 1Y SR A B A
o R, JCie s ml A, Bl PR IE T 1Y R 40
T ENIA R EES T L REAREER
(9, RIS AT T Bz 1) R LT AN 25 ) %o L7 A 4
A R R R R 2 A R A ) S5 e ) 262 1) 5
5, BIESR AN I 7 [6] 20 3517 XA, Joie i
I A ) R FUL T30 A Ak 1 R UL, i aaOn LA A Uk
AR IR AR T . A 7E ALl R 2 B 48 302
TRk T AT A AE O AT BE Lk N AR R s Y A
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TR A BRI A BRI 25 5, i AE A AN [ 25
FR)155 150 3R 0 A ) 4 7 B 1 R 40 P A 1Y
A ARG JUF- A 22000, RIS A05E L iy 42 fis o 3%
FTF i JR 32 380 1 il i SR8 =2 TR A A K ) s i) i)
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i b BT 2 B0 B AS () 467 8 ) S 3 25 S 1 R Ay 2
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S A AR S T/ K 400 T8 i 7 A B DR 3R AT A 4
FERHE, A& AR EE R T LLE 3, o2
AV B B2 ) 8 2 448 57 T P T R AS S ST M
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SR 3K S PR 22 6T 4 A TR ) R g [R) A A2 e R
SO, IR G0 i 4 PR 2 AR B A7 3 5 0 4 T e 235
e S A A7 )2
43 HEVNENSFEIRE RN

[] 20 VR R % 457 8 43 SIVE D B R B AT B
MR PARRMEZ W R R, S50 1 FrE s 1 g 0T &
TR A TR TAIIE ) S G DR AT =2 Ny
FIRATER, BE 2 DEEREMELT FIREZRW
RUGLLE B ey 25 m [ IR ERAE . SR = I,
ARSI AF 25 1) & B IR R B AR, S T
WG 5% M AR i T/ JE ST 45 98 7 A I R A B 32 31 5%
M Fsf 2 %o 4 A TR = AR AT 2 RE R sE R, R BSk T
- Ml 11 255 B R RS S 2 A5 T AR () [ R, AR5 5 3 5 1
ABEE SR, BT A X Bk % 5 X B
RN BRG] o 4 2 e X7 B AP AT AR 6 1
L, AL SRR ik v SRR R P S R, e S
Y 2 7 RS BRI 1 90 G AR S, e e
Hh ) 2 7 2 2 s bl 1 P A AR . X — &
5 HERHAREZRENFREL—FMA L
11 7 AT R R A — 3, IR S MR
(5 IR T IRATAR S SRS A R b5, AW
Pl 45 AT B0 XoF #0470 R 40T A B0 A R AT
FIWE, AUEAESCT A TR &R, 2 Aemi i Fik
b BN T, R R AT B T ek, DAk
RE ) B AR TG R bnife, a7 B R TR AR TR
B AT, MAEmE &I, B2 eai
Tz Ab B AL T, PR A P T SEE T RR,
DIEAb i B RS o brfe, R & 0 B T AR
MERACKHT. YRXEHA -k &
R A — B PRI AR . P AR R A7 —

Ot HEREN SR ESR, BEU—FfA LNiTr
g { R EAE, B4 TCe LT AR
Banfar 2z 4, xF T e —AM L 0 LT o 3 A
AR W R e — B

THAF I RIS, i B fh A i i B Bl e/ N
JRE RS, X P BARE R T I AU 2 T35
“HIR ML BOREL, 1 HA R R AR EE
PREE . Z 2 A B~ 5 H N TR s BAE A,
A RS LA s 5 EOF A 4, SR BRI RAE
ERFRE RS A G B Z BRI EG &7 44—
SAMPEM AR . KM AR PR 115 2 i A W it
HEATIEAN, B AR TR T, 1. b T ORIE
DL i 77 A B TR, R ik a0 20 < 2 f el — >
R4 %) o 5 28 R T 00 J% A 1) 25 R (Apps &
Tsakiris, 2014) . X Pl #4) LLE G 7% 058 ol 72 i e /b
YERNRL BB BIRERAE RN H ARG LR 5L
55 1 PSP A R A AR, A B R
FIWr— X RIETE T H O SR — 53 . 7EL ik
R R DA OLTS, BE R 5 A8 1Y e 100 25 8k T
fif i) = LN REAY AL B, Ko AR R S RS AT R
SR, SIS P I 8 B RS K AR B8 5 115 2
AW T RAE, PR AR R A9 [ TR R AFAE N 1%
AIARRY, NI SR E R AT BE— B AR E AR 1Y
WA E . FESLE 2 v, BB S ANTIART =4
AR B RS A B (S B A eAE o X — U i g |
AL K EOR PR A MR RS R R T — &
T ) AR (R AT b (D, R AT A R s
Z RS AN W e AR . XA AR Y
H By 02 4t & B 38 Jf it 42 52 50 (Friston & Stephan,
2007; Friston et al., 2015),
44 FARBBERELBEEX

Bt 2. B Al (embodied cognition)iz zf i) A Wr
HEHE, BIFSE BRI T SR B RS b oG« B
ATy PRSP b 52 M A G Bl A B < B A2 PR A A
IR N BE 555 55 32 81(Glenberg, Witt, & Metcalfe,
2013), —FhElE % — AFR(first-person) 555 = AFx
(third-person)#Lff 1) H. & F{& (embodied subject)f4
I BB (the sense of embodiment)ilih T Hr
AYFAE (Carruthers, 2015), BARPHA B2 H B J&
P FELRMEAXZ —, WEN IR ERIETHRAEL
1) FZR =R -

Fi DA 58 A B R, SRAE AN B
G (B A R )Tz < BB B S — N B AR L
BEARHE S5k 0 B BRE REM NG B #1T
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BAMRE, XSRS TS A
T 17 - (bottom-up) b B9 B[] — S THLH 5 A
T (top-down) 1Y 4[] — SO (SRR — B0k ) i
THLH . SR, 4R ZEFTEATIER 567301 %5 855X
PRI THLE], JF51k TIEZ Mg, AU
SIABES AR SELME, FHE T LRFAm
A AT BRI AT I 52 Oy X S BAE L, iF
MR T SRR TS M Xt D\ SE 50 )2 1
ESCHFT Tsakiris (2010)42 H i BISHYAR . ErIAHH
A7 TR X ) SRR A RT B A Y P R B 2 (] 22
HAERB . B 2R m 20 B R BOZ A B
TR PIEBRAE A T M L 2 R E A Z A
MIEEH . PR 7 NEt—An] . # 88 Brown 5%
(2013)FE T [ H HE 2t i ) B A /N 52 A5t U] ) i i
AT Eh A ARG A T DU L R A
1 W4T A (adaptive behaviour), ‘& LATHN A 15 1 e/
WIEAEAE . JD, FRATEE 288 3 0 ke e 28 S LA fige
REIAGT T, B2 R b AR 8w A A DL AT
AT, PR, B A4 AT RERE AN R Ramachandran
ZF(1996)TA A [ IR A 2 — i o] L i 38 9 5 9 40 0k,
WARLEXFRE, — 2 ANERNERRAE, mEEA
—E WA EAE . BHIAR R  X RAEAE D7 =T LA 2
TS R M, TR R . MR, BIRE
FRTEAMPRE L REATESM? AXLBERELRN
e N SR AR A AR AR NI PR B BN A IR 2
ISR i I S50 T AR50 .

TESCER I, BRGS0 ] S8 nT DL 43 e I
IR AR 2 PREAE (anorexia nervosa) Bl i 2 M 2 £ E
(bulimia nervosa)% [ & B B Pk A% (disorders of self-
mbodiment) 25 K £ % 1Y & 5% L Tl (Giummarra,
Gibson, Georgiou-Karistianis, & Bradshaw, 2008), &
i 5 DR #0512 W7 58 1 056 O MU(DSM-V) 1)
LWibriE, BREZ A (body image distortion)ifi
HRIA R R 2 PR IR B B T Y O B R
(Kostopoulou, Varsou, & Stalikas, 2013; Phillipou et
al., 2016). i, X TR BAE 50 BAE IR
57, OIS Z 2 YNGIT I8 2 O G T AR A H e AE &
H R BWRIE B B T, 2% T LA
PO A8 LA R L B AT T S L8020y
BMAZ W, BT HEERESZ AR SHER
FLC PR ZE A2, 3FPXT B AR B 5 0 U A T
AE- B VR IR B B3 BRI By it . BRI A
W ST UE S L PR IR B0 B8 LU IE W L R4S 2 7 AR
R F-45 98 (Keizer, Smeets, Postma, van Elburg, &

Dijkerman, 2014); MR BIERH LIEH LS
BYEART 25 5 7= 4= 5% O F-45 3¢ (alien hand illusion)
(— Rk A O TR Bt B TS a8, TT LA
[F) 25V 3 Fi75 &) (Serensen, 2005), K it, Ak nf
DL XoF o 400 T 0 7 A B A R A T B A S
SRR 28 1 IR 1A BB 0 A TRCRD R A Y — 0Tl IR
ZWrE bR, DI A S G b 0 A ) ) SR N A T $2 Hip
T e B AR E R SR R o

5 4Eip

(1) TEIR J2 [ 25 P 3 J2 4 % 7 8 5 25 % jg 40 T
o P BT I R R, (ELTR] DR A R R
M B R 248 SoF A X4 A TR A S, IR 38 114
SN E R T B BRI o [R5 XA R 52
Wiy 75 KEAA T T3 . AR B B0 T FRAF A, T 44
XS ST T AT S ) 2 i ) 3 S YT AL ] R
o S TR 2

(2)A [ By B 285 2 J R X () — o7 B ) 90 A JE AR
RO 25 5 3, o il e g i 5 BT 2 el s i
1113 56 328 J 30T 1) S B3 20 2 s 85 o AR A7 2 %
SRINA BB S RATZ AT SR B R L —
RS R B9 PN BB AT B 7 2R Wi o A 56 4 1 OB O
A—2, BAIZD AT LA — LN R MR
TE L YA AR B i i v B R

Bigt: BT 2 R K F e 5 A4 #F R P Bernhard
Hommel #4%, b FIFE K F N EHiAsef 2R R
LR, EEAHKRFCHEFRIFHEURE
& FR AR 6 S F L.
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Abstract

Body image consists of a system of perceptions, attitudes, and beliefs pertaining to one’s own. The
appearance of one’s own body “from the outside”, is thought to be an important component of body image,
therefore many studies focus on the visual perceptual component of body image. The controversies concerning
body image are not only between nature and nurture, but also about its stability. On the one hand, body image
seems to play an important role whenever we need to recognize ourselves, it is easy for us to take it as a stable
representation of our body. On the other hand, the studies of amputees who experience phantom limbs suggested
a sense that one’s body image is itself a “phantom”, so it is also reasonable to think body image as something
that is at least plastic.

The rubber hand illusion (RHI) paradigm seems to be one of the appropriate ways to investigate this
controversy about body image, since it could induce the experience of an artificial body part as becoming a real
body part among normal people. This illusion was first reported by Botvinick and Cohen who placed a rubber
hand in front of participants whose corresponding real hand was hidden from sight. When the real hand and the
visible rubber hand were stroked in a synchronous fashion, participants reported to experience the rubber hand
as being a part of their body. Studies concerning the factors affect the induction or reduction of RHI suggested
that the RHI depends not only on synchronous stimulations, but also on the match between the rubber hand and
pre-existing body images. However, till now, no studies have combined top-down and bottom-up to seek the
answer for the plasticity of body image. In the present study, we adopted distance reference as a new factor to
investigate the plasticity of body image.

Our study included two experiments both of which were performed in a virtual environment. In the first
experiment, we simulated the traditional rubber hand illusion to determine the influences of synchronicity and
location on bodily sense of ownership in our setups. It was a 2-factorial between-participants design. The two
factors were synchronicity (synchronous vs. asynchronous) and distance (near vs. far). In the second experiment,
we introduced distance reference frame to investigate how participants felt differently about the virtual hand in
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the same location, while there were different distance reference frames. There were two between-participants
factors: synchronicity (synchronous vs. asynchronous) and distance reference frame (near-middle vs. far-middle).
The near-middle reference frame was: participants experienced the middle position condition right after the near
position condition; while the far-middle reference frame was: participants experienced the middle position
condition right after the far position condition.

The following results and conclusions were found by our study: (1) under normal situations, synchronicity
and distance played an important role on our perception of ownership. People perceived more ownership
whenever there were synchronous visuo-tactile stimulations than asynchronous ones, and also, more ownership
when the virtual hand was right in front of them than in an anatomical impossible position. (2) Distance
reference frame influenced peoples’ perception on their own body, the size of the ownership illusion varied as a
function of relative, rather than absolute location of the virtual hand. Our result suggests a considerable degree
plasticity of body image underlying our body ownership.

Key words rubber hand illusion; virtual hand illusion; body image; distance reference frame; sense of ownership



