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INTRODUCTION
Problem:

How the brain and hand, specifically digits, communicate with one
another to allow humans to pick up objects that may be more fragile
than others, or that require different levels of force when grasping
an object along with the force required to manipulate the object 1s
something that has not been widely explored.

Force Definitions:

* FG (grip force) 1s what keeps the object from slipping,
and has no correlation to the object's movement [1].

 FM (manipulation force) 1s the force that 1s responsible
for the objects 3D position and 3D orientation control, also
referred to as pose [1].

Objective:

This study aims to understand how humans prevent object slip and
object pose simultaneously. We integrated electroencephalogram
(EEG), a captrack system, motion capture devices, and
electromyography (EMG) to study how subjects distribute finger
\forces during dexterous object manipulation.

METHODS

Subjects had to come 1n for two days of testing. The first day focused on
gathering baseline force values these were used to define the minimum FG
needed to prevent object slip, while the second day tested the effect of

object weight on the coordination of grasp and manipulation force.
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Figure 3: A 64 channel Acticap EEG

showing the electrode placements on the
head
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Figure 5: A graph
representing the
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force (N) of the
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fragility (RPFS)
condition
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Figure 4: A graph
representing the
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Low fragility
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Figure &: A visual representation of one subject that shows
where the signals are being collected from 1n the brain. Along
with relative power through different frequencies displayed
for all conditions.
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SUMMARY, CONCLUSIONS AND FUTURE DIRECTIONS

- Motor control changes based on activity in the sensorimotor
network

EEG:

- Peak 1n the alpha band frequency which 1s between 8-12 Hz

- Dastal conditions require a higher starting power than proximal

Finger Forces:

- Subjects prioritize the force needed to pick up the object over the
object's overall position and orientation

- Manipulation force appears to rely on somatosensory and visual
feedback to a greater extent than grasp force.

Next steps include:

- Repeating the experiment on seven other subjects

- Further analysis of results from all ten subjects

- Process EMG data
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