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Abstract: Discretisation of a stabilising continuous-time bilateral teleoperation controller for digital
implementation may not necessarily lead to stable teleoperation. While previous research has focused on the
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4 Modelling of a teleoperation
system with discrete-time bilateral
control

The four-channel architecture of Fig. 2 under discrete-time
control is shown in Fig. 3. As shown, the operator, the

master, the slave and the environment remain continuous-
time entities. For an input #(#) to an ideal sampler starting
at £=0, the output is f*(¢) =30, FkT)8(¢ — kT)
where T is the sampling period. Since z=¢"", the
Laplace and Z transforms of the sampled-data signal £ (¢)
are F*(s) = LI/ = S50/ RT)e ™™ and  Flz) =
ZLF O] = F*6)leqjmymz- In Fig. 3, the two ZOH
blocks reconstruct continuous-time control signals £,(¢)
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Figure 1 Block diagram of a master—slave teleoperation system
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k,=1.37 x10* Nim

ke = 10, 10" and 1.37 x 10° N/m

Figure 5 Profiles of positions and forces for the master (solid) and the slave (dashed) when T= 20 ms, k, = 20 Ns/m and
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Figure 7 Stability /instability regions in T-k, plane for k. = 1000 N/m
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Figure 8 Profiles of positions and forces for the master (solid) and the slave (dashed) when k, = 10° N/m, T = 20 ms and
k, = 3, 10 and 48.7 Ns/m
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