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A Layered Autonomous Control Method for Master Slave Robot Hand
with Communication Delay

Kazuto IMAZEKI and Takashi MAENO

A novel control method for master slave system with communication delay is proposed. This
control method consists of an improved unilateral controller and autonomous controllers and
suppressors. The improved unilateral controller switches a control method according to a contact state.
When the slave is not in contact with an object, the improved unilateral controller is a position
controller. When the slave is in contact with an object, the improved unilateral controller is a force
controller. And a controller sends a information of contact to the master. Autonomous controllers and
suppressors are placed in a master side and a slave side. A slave autonomous controller controls a
fingertip force to avoid a slipping. A master autonomous controller predicts and controls a reaction force.
A slave suppressor coordinates outputs of a slave autonomic controller and unilateral controller. A
master suppressor coordinates a predict contact position and a real contact position. To validate this
control method, we constructed a master slave system. And validity of this control method is confirmed
by some master slave experiments.

Key Words: Master Slave System, Layered Control Method, Communication Delay, Grasping,
Manipulation, Unilateral Control
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Fig.3 Master slave system for verification
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Table2 Comparison of proposed method and conventional method

(operation time) unit:s
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Table 3 Comparison of operation time

unit:s
Subjoct  Proposedmethod  VrOubautonomous
A 21.02 4250 (%)
B 18.05 44.01 (%)
C 1253 17.99
D 3.30 1247 ()
E 6.98 952
(%) shows the number of failure

Table4 Comparison of “move and wait” time

unit:s

Subjoct  Proposedmethod  VreutautanomouS
A 371 656
B 200 570
C 139 307
D 047 387
E 087 251
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Fig. 16 History of position of slave

(method without autonomous controller )
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