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On Sparsity of L-Optimal Control

Masaaki NAGAHARAT
1 Graduate School of Informatics, Kyoto University Sakyo-ku, Yoshida-Honmachi, Kyoto, 606-8501 Japan

Abstract L'-optimal control, also known as minimum-fuel control, is a classical control problem, which has been
researched since 1960’s. In contrast, compressed sensing, which is based on L' optimization, has been recently
studied in signal processing. Motivated this, sparsity promoting methods based on L' optimization have been also
proposed for rate-limited networked control systems. However, the theoretical relationship between sparsity and
L'-optimal control has not been studied. In this article, we first show an example of control of a double-integrator
system and illustrate that the L'-optimal control is sparse. Then we prove that the solutions of an L'-optimal
control problem are the sparsest among the admissible controls. We also discuss the effectiveness of L' optimal
control in networked control systems.
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