Supplementary Information
Supplementary Note
The Supplementary Note examines the sensitivity of the results to changes in the cost weights parameters (Table 3). The all parameters are scaled from 0.001 times to 1,000 times in each case.
Supplementary Video

The file replays the simulation in Cases 1–4. 
Supplementary Note: Sensitivity to cost weight parameters
Yuki Ueyama
This material examines the sensitivity of the results to changes in the cost weights parameters (Table 3). The all parameters are scaled from 1/1,000 times to 1,000 times in each case. Thus, the new cost weight parameters were set to 
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where r is the scaling parameter between 1/1,000 and 1,000.
The effects of the scaling of the cost weight parameters were not large on our results (Figures S1–S6). Although the scales at r = 1/1,000 showed small movement magnitude and higher muscle activations, respectively (Figures S1 and S6), we could found constant uniformly behaviours at the scales between 1/100 and 100 times (Figures S2–S5). 
The stabilization control was more sensitive to the cost weight parameters than the default setting adopts only the terminal cost (Figures S7–S12). In low scales at r = 1/1,000 and r  = 1/100, the stabilization control of the position cost could not reproduce the bell-shaped velocity profiles, and the stabilization control of the position and velocity costs changed the muscle activation pattern to a biphasic pattern from the triphasic pattern (Figures S7 and S8). In high scale at r = 1000, we failed a computation of a hand trajectory according to a problem of the algorithm precision, and the muscle activation patterns were unsharp (Figures S12).
[image: image2.emf]a

b

c

d

-10 0 10

x-position [cm]

-10

0

10

y

-

p

o

s

i

t

i

o

n

[

c

m

]

Hand path

0 0.2 0.4 0.5

Time [s]

0

0.2

0.4

V

e

l

o

c

i

t

y

[

m

/

s

]

Hand speed

0 0.2 0.4 0.5

Time [s]

0

2

4

F

o

r

c

e

n

o

r

m

[

N

]

Hand force

0 0.2 0.4 0.5

Time [s]

-0.5

0

0.5

T

o

r

q

u

e

[

N

m

]

Joint torque

-10 0 10

x-position [cm]

-10

-5

0

5

10

y

-

p

o

s

i

t

i

o

n

[

c

m

]

0 0.2 0.4 0.5

Time [s]

0

0.1

0.2

0.3

0.4

V

e

l

o

c

i

t

y

[

m

/

s

]

0 0.2 0.4 0.5

Time [s]

0

1

2

3

4

F

o

r

c

e

n

o

r

m

[

N

]

0 0.2 0.4 0.5

Time [s]

-0.5

0

0.5

T

o

r

q

u

e

[

N

m

]

-10 0 10

x-position [cm]

-10

-5

0

5

10

y

-

p

o

s

i

t

i

o

n

[

c

m

]

0 0.2 0.4 0.5

Time [s]

0

0.1

0.2

0.3

0.4

V

e

l

o

c

i

t

y

[

m

/

s

]

0 0.2 0.4 0.5

Time [s]

0

1

2

3

4

F

o

r

c

e

n

o

r

m

[

N

]

0 0.2 0.4 0.5

Time [s]

-0.5

0

0.5

T

o

r

q

u

e

[

N

m

]

-10 0 10

x-position [cm]

-10

0

10

y

-

p

o

s

i

t

i

o

n

[

c

m

]

0 0.2 0.4 0.5

Time [s]

0

0.2

0.4

V

e

l

o

c

i

t

y

[

m

/

s

]

0 0.2 0.4 0.5

Time [s]

0

2

4

F

o

r

c

e

n

o

r

m

[

N

]

0 0.2 0.4 0.5

Time [s]

-0.5

0

0.5

T

o

r

q

u

e

[

N

m

]


Figure S1-A. Model behaviour at r = 1/1,000. The format is the same as Figure 2 in main article.
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Figure S1-B. Muscle activation patterns at r = 1/1,000. The format is the same as Figure 3 in main article.
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Figure S2-A. Model behaviour at r = 1/100. The format is the same as Figure 2 in main article.
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Figure S2-B. Muscle activation patterns at r = 1/100. The format is the same as Figure 3 in main article.
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Figure S3-A. Model behaviour at r = 1/10. The format is the same as Figure 2 in main article.
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Figure S3-B. Muscle activation patterns at r = 1/10. The format is the same as Figure 3 in main article.
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Figure S4-A. Model behaviour at r = 10. The format is the same as Figure 2 in main article.
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Figure S4-B. Muscle activation patterns at r = 10. The format is the same as Figure 3 in main article.
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Figure S5-A. Model behaviour at r = 100. The format is the same as Figure 2 in main article.
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Figure S5-B. Muscle activation patterns at r = 100. The format is the same as Figure 3 in main article.
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Figure S6-A. Model behaviour at r = 1,000. The format is the same as Figure 2 in main article.
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Figure S6-B. Muscle activation patterns at r = 1,000. The format is the same as Figure 3 in main article.
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Figure S7. Stabilization control at r = 1/1,000. The format is same as in Figure 4 in the main article.
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Figure S8. Stabilization control at r = 1/100. The format is same as in Figure 4 in the main article.
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Figure S9. Stabilization control at r = 1/10. The format is same as in Figure 4 in the main article.
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Figure S10. Stabilization control at r = 10. The format is same as in Figure 4 in the main article.
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Figure S11. Stabilization control at r = 100. The format is same as in Figure 4 in the main article.
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Figure S12. Stabilization control at r = 1,000. The format is same as in Figure 4 in the main article.
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