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Development of Human Interface System for IMS
: Dynamic Design of Master Robots

Changho Kim*, Byung-Ju Yi*, Changsoo Han**

ABSTRACT

We investigate a design methodology for master arm which is employed in remote-site control. Though
counter-balancing has been employed for the purpose of lessening the actuator loads, it results in the
increase of dynamic load at the task position. Therefore, there exists a trade-off between counter-balancing
and dynamic performance. The concept of a composite index is introduced to simultaneously consider those
two effects in the design of master arms. Several alternative designs of master arms are suggested.
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composite design index(EFAAAF).
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Fig. 1 3 DOF Master Arm
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(b) Second Link

Fig. 2 Link Model
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Fig. 4 Trend of Acceleration Isotropy w.r.t. Radii of Two Links
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Fig. 7 Trends of Acceleration Isotropy and Velocity Index w.r.t. m, and Radius of Each Link
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Fig. 11 DCGDI w.r.t. r,, and r,, for the Case (iv)

Table 1 Optimization Result
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(b) Optimized Configuration of Master Robot for the Case (iv)

(c) Optimized Configuration of Master Robot for the Cases
(ii ) and (iii)

Fig. 12 Optimized Configuration of Master Robot
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(b) Large Weighting Given to Acceleration Isotropy and
Velocity Index

Z,

(c) Large Weight Given to Gravity Torque Norm

Fig. 13 Trend of Acceleration Isotropy According to Weight-
ing Given to Different Indices
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(b) Large Weighting Given to Acceleration Isotropy and
Velocity Index

(c) Large Weight Given to Gravity Torque Norm

Fig. 14 Trend of Velocity Index According to Weighting
Given to Different Indices
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(b) Large Weighting Given to Acceleration Isotropy and
Velocity Index
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(c) Large Weight Given to Gravity Torque Norm

Fig. 15 Trend of Gravity Torque Norm According to Weight-
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