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representation of control signals is one of the crucial is-

In remote controlled systems, efficient

sues because of the bandwidth-limited communication
channel, such as a wireless communication link, between
In this arti-

cle, we propose a compressed sensing-based sparse rep-

the controller and the controlled object.

resentation of control signal, which enables us to reduce
the differential entropy of the control signal to be trans-
mitted from the controller to the plant, while keeping
the controlled performance. The sparse representation
can be effectively obtained by solving I'-1? optimization
problem with the iterative shrinkage method. We show
design examples to illustrate the effectiveness of the pro-

posed method.
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O 1: Remote control system optimized with Jo(u) in (2).

The vector 6 is transmitted through a communication

channel.
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Original curve and sampled data
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O 4: Original curve sint: (blue line), Output y(t) of
£1-£? optimal input with A = 0.02 (red line), £? optimal
input with A = 0.1 (blue dots).

O 5: £1-¢% optimal input u(t) with A = 0.02 (red line),
% optimal input u(t) with A = 0.1 (blue dots).
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O 7: £*-¢? optimal input u(t) with A = 0.05 (red line),
¢% optimal input u(t) with A = 0.1 (blue dots).
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Probability Distribution

log, , P(6)

O 9: Probability distribution log;, P(6): ¢? optimal
(dots) and £'-¢% optimal (solid). A logarithmic scale

is used.
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