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Abstract Wireless remote control of robots in a cyber-physical system (CPS) requires real-time estimation of the radio wave
conditions of the entire area where the robot moves. However, it is impossible to place enough sensors to directly observe the
conditions in the area. Therefore, a method to estimate the conditions is needed based on partial observations. In this study, we
propose a method for estimating radio wave conditions using an approximation of a hyperplane. Since approximating with a
single hyperplane results in a large estimation error, we propose a method to obtain a hyperplane for each point to be estimated
by weighting the observed data in the vicinity of the point. In this study, we assume a situation in which a robot moves while
measuring the radio wave condition and estimates the condition in front of the robot using a small number of observation
points and measurements along the path that the robot has passed. The results of the experimental evaluation showed that the
accuracy of the estimation of 4 observation points with the proposed method was comparable to the estimation of 24 points.
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