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3D Force Feedback Reveals 
Contact Direction and Improves Control
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Teleoperation Performance Depends on Quality of Haptic Feedback
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PRELIMINARY PERFORMANCE EVALUATION

M
e

c
h

a
n

ic
a
l 
Im

p
e
d

a
n

c
e
 T

e
s
ti

n
g

V
ir

tu
a

l 
S

h
a
p

e
 D

is
c
ri

m
in

a
ti

o
n

96.0% 0.0% 0.0% 4.0%

4.0% 72.0% 16.0% 8.0%

8.0% 12.0% 80.0% 0.0%

4.0% 4.0% 0.0% 92.0%
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Avg: 11.74 s

Avg: 12.29 s
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Avg: 11.78 s
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