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Stability Analysis of One-demensional Indirect Simulataneous
Positioning

o Mizuho SHIBATA, Shinichi HIRAI
Ritsumeikan Univ.

Abstract: This paper represents a stability analysis of one-dimensional indirect simultaneous positioning (ISP). An ISP

system is described as a set of single input-output non-collocated systems. We analyze the stability of a non-collocated

system by Rauth-Hurwitz criterion to construct a Lyapunov function using examples from a collocated system. We also

analyze the stability of the system connected two stable non-collocated systems.
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moZo = —ko1(Lor — (1 — 20)) — bo1(do — &1)
—Kp(x1 —2q) — Kpir (1)
mi&1 = ko1(Lo1 — (1 — o)) + bo1(Zo — %1)
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Fig.1: Indirect simulataneous positioning
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Fig.2: Concept of solution method
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Fig.3: Linear mechanical system (2masses)
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H, = By + B; >0, (4)
H, = 2ByKy + 2B§ > 0, (5)
Hs = 4BEKy >0 (6)
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Fig.4: Connection between linear mechanical system
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