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Derivation of a Sampling Period of an Intelligent Integrated System for

Real-World Application

∗Yuta Sakai, Michitaka Kameyama (Tohoku University)

Abstract– To develop real-world applications such as highly-safe intelligent vehicles and home-service
robots, we need to find the methodology to determine their performance specification. Necessary condi-
tions for success of the goal behavior are derived from modeling real-world states as a set of difference
equations. Then, a sampling period is obtained by solving the equation. As examples of the applications,
we consider an autonomous intelligent vehicle and a catching-robot system.
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�rìlå̄��©m�Ý[n«rfi+m−2�fi+m−1
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Fig. 1: Iteration with a sampling periodÛT
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Fig. 2: State variable and a planning parameter in

real-world application
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Fig. 3: Autonomous vehicle model
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Fig. 4: Safe condition at the worst case
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Fig. 5: Ball-catching robot system
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Fig. 6: Effect for a sampling periodÛT
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