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Motivation

Manipulate heavy, large 
or multiple objects
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Hardware transfer
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Scenario 1

Scenario 2

Challenge

How to drive 
robot to efficient 
contact locations

State-of-the-art

manual/random
contact sampling

robot manipulability

Problem

Manipulate with 
whole-body surface

Our approach

Contact 
optimization

Our contribution

Cost design with object 
and robot manipulability

Results

77% faster planning
Higher success rate
More repeatability
Hardware transfer

Slow convergence
High variation
Scalability issue

Trajectory Optimization Cost Design

Website
Closed-form of proximity points

Robot-centric manipulability Object-centric manipulability Distance activation function
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Our cost design enables 
autonomous and efficient 

contact planning

Plan 77% faster
Higher success
Less variation
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