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POTENTIAL ENERGY FOR EXAMPLE OBJECT, CONE(PI/3, 0)
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φ = π, β = 0

φ = 2.55144,
 β = 0.295075

φ = 2.55144,
 β = −1.49717

Initial State

φ = 1.06705,
 β = −0.891915

φ = 1.06705,
β = 1.03727

φ = π, β = 0

Goal State
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φ = 2.67254,
β = −0.234525

φ = 2.67254,
β = 0.234525

Goal State:    = -  /2, 
left palm

θ π

Initial State:   = 3.92699, right palmθ

error
occurred

Behavior expected under
frictionless assumption

Behavior observed
 on manipulator
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Initial State:

Goal State: 

θ = π/2,

θ = 0,

right palm

left palm

φ = 2.35,
 β = −0.393

φ = 2.35,
β = −0.193

φ = 0.566,
 β = −1.088

φ = 0.566,
β = 1.27

φ = 1.96,
 β = 0.573

φ = 1.96,
 β = −0.256

φ = 1.12,
 β = −0.678

φ = 1.12,
 β = 1.011
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Initial State: 
θ = 0, left palm

φ = 2.103,
 β = 0.519

φ = 2.103,
 β = −0.037

φ = 0.675,
 β = −0.75

φ = 0.675,
 β = 1.233

Goal State:
   = 2.05, left palmθ
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Goal State:
   = 2.05, left palmθ

Initial State: 
θ = −π/2, left palm

failure

φ = 1.655,
β = 0.7435

φ = 1.655,
 β = −0.524

φ = 1.655,
 β = −0.4673

φ = 2.7265,
 β = 0.0687

φ = 2.7265,
 β = 0.20755
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Goal State:
   = 2.05, left palmθ

Initial State: 
θ = −π/2, right palm

φ = π/2,
β = −π/4

φ = π/2,
 β = −0.264

failure due to jamming

φ = 0.675,
 β = −0.7115

φ = 0.675,
 β = −1.233

if jamming occurs
                during this stage,
                the cone can not close
                       down all the way

part rotates to incorrect
  edge
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All possible states
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planner without friction
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All possible states

Final State
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planner with friction
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φ = π/2,  β = − 0.1
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A. φ = 2.75, β = 0.196

B.  φ = π/3, β  = π/4
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