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KS for c =∞ and f = {2,∞}
General Formulation −→ 3-RPR

‖ρ‖∞ ≤ 1
‖Kx‖∞ ≤ 1 ≡ zonotope in R6

Vertices can be found by
[KT −KT ]∆x � 112

KS is a local index, K is known
All the vertices
σp∞,∞ =
max( max

i=1,...,4
|xi |, max

i=1,...,4
|yi |)

σp∞,2 =
√

max
i=1,...,4

(x2
i + y2

i )

σr∞,∞ = σr∞,2 = max
i=1,...,4

|φi |
TaarLab
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2 For point-displacement KS
3 For rotation KS
4 σp2,2 and σr2,2 ≡ semimajor
5 σp2,∞ and σr2,∞ ≡ an interval
6 A 3-RPR

TaarLab



University of Tehran

Title of your Project A Template for the Master Presentation
Full name of you and your Supervisor, Co-supervisor and . . .

KS for c = 2 and f = {2,∞}

General Formulation −→ 3-RPR

1 ‖Kx‖2 ≤ 1 ≡ ellipsoid in R6

2 For point-displacement KS
3 For rotation KS
4 σp2,2 and σr2,2 ≡ semimajor
5 σp2,∞ and σr2,∞ ≡ an interval
6 A 3-RPR

‖Kx‖2 ≤ 1
ε(06,KTK)

TaarLab



University of Tehran

Title of your Project A Template for the Master Presentation
Full name of you and your Supervisor, Co-supervisor and . . .

KS for c = 2 and f = {2,∞}

General Formulation −→ 3-RPR

1 ‖Kx‖2 ≤ 1 ≡ ellipsoid in R6

2 For point-displacement KS
3 For rotation KS
4 σp2,2 and σr2,2 ≡ semimajor
5 σp2,∞ and σr2,∞ ≡ an interval
6 A 3-RPR

‖Kx‖2 ≤ 1
ε(06,KTK)

ε(03,Ep)

TaarLab



University of Tehran

Title of your Project A Template for the Master Presentation
Full name of you and your Supervisor, Co-supervisor and . . .

KS for c = 2 and f = {2,∞}

General Formulation −→ 3-RPR

1 ‖Kx‖2 ≤ 1 ≡ ellipsoid in R6

2 For point-displacement KS
3 For rotation KS
4 σp2,2 and σr2,2 ≡ semimajor
5 σp2,∞ and σr2,∞ ≡ an interval
6 A 3-RPR

‖Kx‖2 ≤ 1
ε(06,KTK)

ε(03,Ep)

‖Kx‖2 ≤ 1
ε(06,KTK)

ε(03,Ep) ε(03,Er)

TaarLab



University of Tehran

Title of your Project A Template for the Master Presentation
Full name of you and your Supervisor, Co-supervisor and . . .

KS for c = 2 and f = {2,∞}

General Formulation −→ 3-RPR

1 ‖Kx‖2 ≤ 1 ≡ ellipsoid in R6

2 For point-displacement KS
3 For rotation KS
4 σp2,2 and σr2,2 ≡ semimajor
5 σp2,∞ and σr2,∞ ≡ an interval
6 A 3-RPR

‖Kx‖2 ≤ 1
ε(06,KTK)

ε(03,Ep) ε(03,Er)

σr2,2

σp2,2

TaarLab



University of Tehran

Title of your Project A Template for the Master Presentation
Full name of you and your Supervisor, Co-supervisor and . . .

KS for c = 2 and f = {2,∞}

General Formulation −→ 3-RPR

1 ‖Kx‖2 ≤ 1 ≡ ellipsoid in R6

2 For point-displacement KS
3 For rotation KS
4 σp2,2 and σr2,2 ≡ semimajor
5 σp2,∞ and σr2,∞ ≡ an interval
6 A 3-RPR

‖Kx‖2 ≤ 1‖Kx‖2 ≤ 1

Ex

Ez
Ez

TaarLab



University of Tehran

Title of your Project A Template for the Master Presentation
Full name of you and your Supervisor, Co-supervisor and . . .

KS for c = 2 and f = {2,∞}

General Formulation −→ 3-RPR

1 ‖Kx‖2 ≤ 1 ≡ ellipsoid in R6

2 For point-displacement KS
3 For rotation KS
4 σp2,2 and σr2,2 ≡ semimajor
5 σp2,∞ and σr2,∞ ≡ an interval
6 A 3-RPR

‖Kx‖2 ≤ 1‖Kx‖2 ≤ 1

Eθ

Eψ
Eφ

TaarLab



University of Tehran

Title of your Project A Template for the Master Presentation
Full name of you and your Supervisor, Co-supervisor and . . .

KS for c = 2 and f = {2,∞}

General Formulation −→ 3-RPR

1 ‖Kx‖2 ≤ 1 ≡ ellipsoid in R6

2 For point-displacement KS
3 For rotation KS
4 σp2,2 and σr2,2 ≡ semimajor
5 σp2,∞ and σr2,∞ ≡ an interval
6 A 3-RPR

v3

v8

v5

v1

v7

v6

x
y

φ

−2

−1

0

1

2

−1
0

1 −2−1012

v2

v4

c =∞

c = 2

TaarLab



University of Tehran

Title of your Project A Template for the Master Presentation
Full name of you and your Supervisor, Co-supervisor and . . .

Comparison Between Different Variants of the KS

Some observations

1 σ∞,2 ≥ σ∞,∞ ≥ σ2,∞
2 σ∞,2 ≥ σ2,2 ≥ σ2,∞
3 σ∞,∞ ≷ σ2,2
4 KS is frame-invariant
5 Apply a rotation
6 σ∞,2 and σ2,2
7 σ∞,2 Merlet
8 Which one should be

considered ! =⇒
Redundant PMS
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Global Kinematic Sensitivity

From Local to Global KS

1 ζI =

∫
W

IdW∫
W

dW

2 Not working in singularity !
3 Indices for optimization :
σ′r ,2 =

1
1 + σr ,2

σ′p,2 =
1

1 + σp,2
4 0 ≤ σ′r ,2 ≤ 1, 0 ≤ σ′p,2 ≤ 1
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2 Analysing different norms for
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3 End up with σ∞,2
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