
Y

X

L1

L2 L2sin(θ1 + θ2)

L1sin(θ1)

L1cos(θ1)

θ1

θ2
θ1

L2cos(θ1 + θ2)

P= L1cosθ1 + L2cos(θ1 + θ2), L1sinθ1 + L2sin(θ1 + θ2)

2 Link Planar Revolute Manipulator



θ1cos θ1sin– 0

θ1sin θ1cos 0

0 0 1

1 0 L1

0 1 0

0 0 1

θ2cos θ2sin– 0

θ2sin θ2cos 0

0 0 1

1 0 L2

0 1 0

0 0 1

≡

                                   

ROT(Z,θ1) TRANS(X, L1) ROT(Z,θ2) TRANS(X,L2)

θ1cos θ1sin– 0

θ1sin θ1cos 0

0 0 1

θ2cos θ2sin– L1

θ2sin θ2cos 0

0 0 1

1 0 L2

0 1 0

0 0 1

≡

θ1cos θ2cos θ1sin θ2sin– θ2sin θ1cos– θ1sin θ2cos– L1 θ1cos

θ1sin θ2cos θ2sin θ1cos+ θ1sin θ2sin– θ1cos θ2cos+ L1 θ1sin

0 0 1

1 0 L2

0 1 0

0 0 1

≡

θ1cos θ2cos θ1sin θ2sin– θ2sin θ1cos– θ1sin θ2cos– L2 θ1cos θ2cos θ1sin θ2sin–( ) L1 θ1cos+

θ1sin θ2cos θ2sin θ1cos+ θ1sin θ2sin– θ1cos θ2cos+ L2 θ1sin θ2cos θ2sin θ1cos+( ) L1 θ1sin+

0 0 1

≡

θ1 θ2+( )cos θ1 θ2+( )sin– L2 θ1 θ2+( )cos L1 θ1cos+

θ1 θ2+( )sin θ1 θ2+( )cos L2 θ1 θ2+( )sin L1 θ1sin+

0 0 1
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θθ
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θθα
αθ

θα

IF
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CLLSLA

PxPyA

PxPyA

To find 1:

Use Law of Cosines:


