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30 5114.9 299.9
50 22048.8 714.6
70 59717.1 1336.7
90 126414.0 2166.0
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logl; logM

0.40 046 -0.21

1.83 0.17  0.02
025 0.69 -0.53
—-0.31 0.64 -0.39
-0.15 0.33 0.06

0.42 036 —0.06
0.38 0.56 —0.36

y =exp (W) 1f-MP

M, a,b
6.3.3
85

(1) 0.46 (F'(1,333) = 144.35,p < 0.001,d = 0.15)

(M) —0.21(F(1,30) = 14.76,p < 0.001,d =
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X (M)(F(3,30) =6.33,p < 0.01,d = 0.11)
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X 10g|1
(1) (F(1,333) = 6.05,p <
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maximum likelihood estimator

104



R8I 18T [ —RY B

—8—[ 30cm ]
—-[ 40cm ]
—=—[ 70cm ]
—-[50ecm ]

o0
=
o}

}E@% §i@%

200

G e liali=:1
I fay
= o
[} [
——
—_——
——

BRI i) BRI iR

.
6
i %
3 4} %
3
AT
1
#1E i) FhIE iRy
Figure 7.2
F 3,169 = 15.10,p < 0.001,d = 4.013
7.3.2
Figure 7.2
R? =0.591 x

F 1,169 =12.92,p < 0.001,d = 0.265

F 1,169 =25.64,p <0.001,d =0.373
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3.75 4.00
F 1,169 = 1.08,n.s.,d = 0.077
356  2.08

F 1,169 = 37.48,p < 0.001,d = 0.451

3.75 3.56

F 1,169 =0.08,n.s.,d = 0.021

7.4
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2000, 2001a, 2001b

2000

2001a

2001b

2001b

2001b
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1945/1988

1999
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8.1

(Pagano Fitzpatrick & Turvey, 1993 Turvey 1996,/2001)

8.1.1

Pagano  (1993)

Pagano  (1993) Turvey(1996/2001) Gibson

110



Pagano  (1993) (

)
Turvey(1996,/2001)

8.1.2

Turvey(1996,/2001)

1 Pagano, Fitzpatrick, and Turvey (1993) tested and confirmed the

notion that in free wielding, and in wielding singly about the shoulder and elbow,
perception is exactly the same as it is in wielding only about the wrist (Turvey,
1996).

2 In all the cases, the object’s inertia tensor about the wrist dictated
the object’s perceived length (Turvey, 1996).
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Turvey(1996,/2001)

(Pagano Fitzpatrick & Turvey 1993 Turvey
1996,/2001) (Tur-

vey 1996,/2001)

8.1.3

(Turvey 1996,/2001)

( 1999, 2001a, 2001b)

112



Gibson(1966)

Katz

8.1.4 Katz

Katz (Experimental phenomenology)
( ) ( )
( 2002)
(2003)
Katz(1930
1948,/1962)
(2002)

(Katz,

1930, 110f)
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( ,2002)

( 2002)

(2002)

3Katz(1930)
(,2002)

114

(Modifickation)



( 1999, 2001a, 2001b)

8.1.5

Pagano  (1993) Katz(1930)

Katz(1930)
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Pagano

(1993)

8.2

Pagano  (1993)

8.2.1

(Figure 8.1) (Pagano et al. 1993)
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Pagano  (1993)

Katz(1925/2003)

( 7.90)

0.18)
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8.2.2

40cm

Table 8.1

(11) (13)
(cm) (g cm?) (g cm?)
40 13654.1 765.7
50 24380.8 953.0
60 40291.1 1140.2
70 62421.7 1327.5
80 91809.4 1514.7
90 129490.9 1702.0
40 50141.8 3080.9
50 94023.6 3847.0
60 159111.1 4613.0
70 249645.5 5379.1
80 369868.0 6145.1
90 524019.7 6911.2
10 (
( 0.66) (2.70)
90cm 10cm
2.00cm 1.00cm 20cm ( 0.57)
Table 8.1

119



(Figure 8.1)

4P =12

X (
( )
30 50
)
5
(GMANOVA)
(GMANCOVA)
(repeated measures design) (randomized blocked design)
(1993,1995) (2003)
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(Stevens & Guirao, 1964; Stevens, 1971)

6

8.3

8.3.1

339 154 507 ( )

®Kingma  (2004) (
Pagano  (1993)
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10



-1.08cm(+ 6.04 —19.0cm 18.0cm)

(Turvey 1996/2001)

8.3.2
Perceived Lengthpre = exp 0.41 x 1940 x 17018 (8.1)
Perceived Lengthpost = exp 0.40 x I3 x 17016 (8.2)
(
Ri. = 0.92,RZ, = 0.92) (F(1,138) =
274.71,p < 0.001) (F(1,138) = 26.28,p < 0.001)
(F(3,138) = 3.08,p < 0.05) x
(F(9,138) = 71.24, p < 0.001)
(Table 8.2 )
X (F(3,138) = 5.87,p < 0.001)
x x (F(3,138) = 5.00,p < 0.001) x
x (F(3,138) = 3.72,p < 0.001)
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Table 8.2

-0.06 0.02 (-0.01)  -0.05
-0.03 0.02 (0.00) -0.01
0.07 0.02 (0.00)  0.05
0.02 0.01 (0.00) 0.1
(I) -0.09 0.08 (-0.02) 0.1
-0.03 0.01 (-0.02) -0.11
-0.03 0.01 (-0.02)  -0.06
0.15 0.09 (0.06)  0.06
(I5) 0.07 0.10 (-0.04)  -0.17
0.08 0.04 (0.06) 0.5
0.04 0.02 (0.03)  0.10
-0.19 -0.16 (-0.04)  -0.08
8.1, 8.2
( )
X
X X X
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(Table 8.2 )

(Table 8.2 )

(Table 8.2 )

( 8.1) ( 8.2)

0.77

(Turvey 1996,/2001)
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1.00

(quietly stable)

(F(9,138) = 71.24,p < 0.001)

(F(9,138) = 5.99, p < 0.001)

3.35,p < 0.01)

(F(9,138) = 2.86,p < 0.01)

8.3.3

125

X

(F(9 138) =



17
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18

80cm

127

34

41cm




19

90cm

3lcm

43cm
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60cm

38cm

47cm
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50cm =

37cm
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8.4

8.4.1

Pagano  (1993)

(Table 8.2)
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(Turvey, 1996,/2001)

Katz(1925/2003)
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(Katz 1925/2003)

Katz(1925/2003)

(Varela, 1996,/2001)
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Varela(1996,/2001)

(Varela, 1996,/2001)

8.4.2

ble 8.2)

Pagano  (1993)

(Table 8.3)
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Table 8.3 Pagano, Fitzpatrick, & Turvey(1993)

Pagano  (1993)
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9.1

9.1.1 (4

9.1.2 (5,6 )

137



Kingma (2004)

et al., 2004)

(1979,/1985)

9.1.3

138

(1966)

@ )

(Table 6.4) 4

8,9,6

Gibson

; Kingma



9.1.4 (7,8 )
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7,8

9.2

9.2.1

(,2004)
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Branski & Petrusic, 1994; Bjorkman, Juslin, & Winman, 1993; Juslin,
Winman, & Persson, 1995; Juslin & Olsson, 1997; Keren, 1988, 1991;

Olsson, & Winman,1996 7

(4,5,6,8 )

141



(2000)

Gibson (1979,/1985)
(,2000)

(, 2000)

(5 Kingma et al., 2004)

9.2.2

142



9.2.3

143



Goldfield, 1995; Greer & Lockman, 1998; , 1996;

Thelen & Smith, 1994; , 2000

9.2.4

SPrigogine & Stengers (1984/1987)
6

144



7,8

(4.1) 6 (Table 6.3)

Kingma  (2004)
6

Kingma  (2004)
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Katz

9.3

146



9.3.1
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Reed(1997/2000)
Varela
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FTEX 2¢

Gibson  Bernstein Varela
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2001



5, 8 Fitzpatrick

(1994), Pagano  (1993) y=2~6 6 Kingma
(2004) y=0 LI
I

1. (M: L: )

IlRod = ML2/12 + M(yz + 2’2)
2. (m: R: I: l: )

I Handle = m/4(R? + 1% + 12/3) + m(y* + 22)

IlWhoIe = Il Rod + [1 Handle



(a)

Veolia = I(m) R?
(b)

Vhole = ()12
()

Vactual = Vsolia — Vhole
(d)

Dactual = m/Vactual
(e)

Mesolid = Dactual X Vsolid
(f)

Mhole = Dactual X Vhole
(g) I3

I3 s0lid = Misolia X R?/2
(h) I3

I3hole = Mhole X 72/2
(i) I3

I3 handie = I3 solid + I3 hole

2. (r:

I3rod = M72/12 + m(x® + ¢?)

I3 = I3handie + I3 Rod



