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Motivation

How can we teach dexterous
grasping and manipulation skills
to robots or animated characters?

Why do people choose to grasp and
manipulate objects in the way that
they do, rather than some other way?




Motivation

How can we teach dexterous
grasping and manipulation skills
to robots or animated characters?

Why do people choose to grasp and
manipulate objects in the way that
they do, rather than some other way?




Grasps as Contacts and Forces




Grasps as Contacts and Forces

>50% safety margin of example

Pollard, International Journal of
Robotics Research, 2004.




Grasps as Contacts and Forces




Grasps as Hand Shape

Shape is also important




Grasps as Hand Shape

Li, Fu, and Pollard, IEEE
Transactions on Visualization
and Computer Graphics, 2007.




Grasps have Dynamics




Grasps as Control Policy

Pollard and Zordan, ACM/SIGGRAPH
Eurographics Symposium on Computer
Animation, 2005.
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Is human grasping and manipulation
choice optimal?




Motivation

rotation not permitted rotation permitted




Why Prerotate?

Chang and Pollard, in preparation




We have shown that:;

» The strategy of prerotation is consistent across
subjects and across a certain class of objects

* Prerotation reduces overall joint torque

* Prohibiting prerotation changes the grasp

0 a subject’s preferred grasp may be difficult to reach

Chang and Pollard, in preparation




Prerotation in Robotic Manipulation

Use prerotation in robotic manipulation

- to reduce joint torgues (and increase loads that can
be managed)

- to produce more natural
results

- to overcome kinematic
limitations




How can we teach dexterous
grasping and manipulation skills
to robots or animated characters?

- Using similar forces, hand shape, and control policies
- Using pre-grasp manipulation strategies to reduce effort or achieve
a preferred grasp

Why do people choose to grasp and
manipulate objects in the way that
they do, rather than some other way?

- Minimize effort
- Achieve a preferred grasp
- Many other issues will go into answering this question




User Perception of Robot-Human Handover

Fu and Pollard, “Natural Robot-Human
Object Handover,” (in preparation).







