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Study equation ; Normalization equation
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Operation modes
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3-SPR parallel manipulator

Operation modes
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Direct Kinematics

Gröebner Basis : 16 solutions



3-SPR parallel manipulator : Operation modes
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3-SPR parallel manipulator : Operation modes

Operation mode 2  :Operation mode 1   :

1800 displacement of the moving 
platform w.r.t the fixed base about the 
ISA. 

ISA is always parallel to the x0y0-plane 



3-SPR parallel manipulator : Operation modes

Operation mode 2  :Operation mode 1   :

h1 = 1, h2 = 2, r1 = 1.8, r2 = 4.2, r3 = 2 h1 = 1, h2 = 2, r1 = 1.8, r2 = 1.7, r3 = 2
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3-SPR parallel manipulator : Singularities

Constraint singularity (Transition mode) :    x0 = x3 = 0

h1 = 1
h2 = 2
r1 = 6
r2 = 6

r3 = 27

Joint spaceSingular pose



3-SPR parallel manipulator : Singularities

Jacobian matrix



3-SPR parallel manipulator : Singularities

Constraint singularity in joint 
space :    x0 = x3 = 0



3-SPR parallel manipulator : Singularities

Other singularities in orientation workspace

Tilt and torsion angles

Modified matrix of 
Study’s kinematic 
mapping



3-SPR parallel manipulator : Singularities

Singularities in each operation mode (in orientation workspace)

Operation mode 2  :Operation mode 1   :

:  σ = 00
:  σ = 1800

h1 = 1
h2 = 2



3-SPR parallel manipulator : Singularities

h1 = 1
h2 = 2
Z  = 1

Singularities in each operation mode (in orientation workspace)

Operation mode 2  :Operation mode 1   :

:  σ = 00
:  σ = 1800



3-SPR parallel manipulator : Singularities

Maximum Inscribed Circle Radius (MICR)



Questions

• Choice of equations to solve direct kinematics in Gröebner Basis.

• Maximum Inscribed shape for any Z. 

Φ : [-1800,1800]Z : [0,4]

θ : [00,1800]


