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Engineering approaches to
Improve manipulation accuracy

* A number of micromanipulation accuracv-enhancement systems

have been developed, including Obtrusive

« Telerobotic systems, > USSIM

- Steady-hand robotic system ,and > USS150K

* Fully hand-held active tremor
compensation instrument (Micron).
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Instrument for Tremor Compensation
> 1Trem

(A few years of research and implementation done in NTU)
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Sensing sub-system

» Accelerometers only

% Instrument body

— Accelerometer sensing axis
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M<S2 for evaluation

Location of the Reflected IR lights Bi-convex lenses
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System Performance

Accuracy ~ 98 %
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Resolution ~ 1 ym RMS

- Workspace ~ 12 mm3
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Evaluation results
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Bench test Hand-held test

Fesults (Absolute nms amphtudes) of compensation performance i bench test and hand-held
test
TABLE 2 COMPARISON PHYSICAL PROPERTIES OF MICRON AND JTREM

Eeduction
OFF (pm) ON (um) (%0} . Improvement
: Micron ITrem -
Bench test 26.0 9.4 63.98 (%0)
Length (mm) 210 189 10
Hand-held 74.8 447 40.28 Weight (g) 170 75 54.29

test
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