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Given the dynamics of the robot,

      (S1)
It can be written as,

      (S2)
If the control law is,

         (S3)
We have

        (S4)

Then,  is defined as,

    (S5)
[bookmark: _GoBack]Substituting Eq.(S5) into Eq. (S4),

           (S6)
The acceleration control of the robot can be obtained.

oleObject3.bin

image4.wmf
(

)

(

)

11

RRRuRR

--

=+

xMx

τ

MxF

&&


oleObject4.bin

image5.wmf
u

τ


oleObject5.bin

image6.wmf
(

)

(

)

(

)

(

)

,,,,,

uRRRpRRrRdRRRRfo

=---+

&

τ

MxKxxKxMxKF


oleObject6.bin

image7.wmf
(

)

(

)

(

)

(

)

(

)

(

)

1

,,,,,

1

,,,,,

,,,,

RRpRRrRdRRfoRR

RpRRrRdRRfoRR

RpRRrRdRRf

-

-

=---++

=---++

=---+

&&&

&

&

xKxxKxKFMxF

KxxKxKMxF

KxxKxKF


oleObject7.bin

image1.wmf
(

)

(

)

(

)

T

,.

RRRRRRRRRR

-

++=+

&&&&

MxxCxxxGxJ

τ

F


oleObject1.bin

image2.wmf
(

)

(

)

(

)

(

)

1

T

,

RRRRRRRRRR

-

-

=-+--

&&&&

xMxCxxxGxJ

τ

F


oleObject2.bin

image3.wmf
(

)

(

)

TTT

,

RRRRRRRu

=++

τ

JCxxxJGxJ

τ

&&


