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5. Experiment
Prepare walls at different angles, a table and a sphere(diameter:0.5m)

1. Background

o Force feedback devices for VR prevent user's body from penetrating e

virtual objects and significantly facilitate manipulations and reality o Measure the hand trajectory and the force of collision and object

shapes when tracing black square/line

-

. Result
o The reaction force of the collision

o Conventional force feedback devices for external feedback forces
are fixed to the ground, resulting in a limited workspace.(PHANToM
[T. H. Massie et.al])

o An expanded workspace could be achieved by a device that Is
either large and heavy [J. Perret et.al 2009] or wearable [I. Choi et.al]

o A large external force can be applied to an admittance control 6
device such as VISHARDGD [M. Ueberle et.al], but it is heavy, large,
and dangerous
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» External force Is presented by an impedance-type self-propelled o O AW W .

device with no workspace limitation o5 /T 50 /g
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« overcomes the workspace limit by utilizing a driving unit S N ;/ : &_1: :
» Presenting 3-DoF with a back-drivable motor 2 1 : : . 2 1 : 3 0.1
o The horizontal force Is presented at the driving unit Forward wall
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Two wheels are driven independently

front/rear forces are translational forces driven In the same
direction
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The left/right direction is the torgue generated when the wheel is
driven In the opposite direction.
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o apply torque instead of a vertical force to the hand T o 1 2 0 1 2 3
45-degree wall Table

the amount of penetration into the objects i1s small and remains
constant

The force that can be presented In the left/right direction is smaller
than that in the front/rear direction

» converted into vertical motion by a reduction mechanism

o Lightweight with impedance control

ol Handle

» Presentation of object shape
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. o the amount of penetration into the objects is small
4. Device Control P J

Sphere

» Force appliedto hand : F, E,, F,

» horizontal presentation force
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 Vertical presentation force
F, and F,’" is provided to the grip by

O
N

-0.1

0

0.1 0.2 03 04 05 0.6 0.7
z coordinate[m]

O
~

-0.1

0

01 0.2 03 04 05 06 0.7

z coordinate[m]

torque T the amount of penetration increased when the surface normal is
F,: The point that the vertical force INn the positive orientation of the y- and z-axis
is felt a downward force Is exerted on the grip by providing the presenting E,

Ignore E," that generated naturally
when the tilt of the grip is horizontal
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Penetration increases when the device’s range of motion

exceeds Its limits

6. Conclusion
o force feedback reduced the amount of penetration

o for obligue surfaces, penetration increased depending on the normal
direction
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4. Experiment
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6. Result
o EIZED/KAN
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