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Rate adaptive algorithm based on
pose detection and Sugeno fuzzy inference

XIA Wei, RONG Kai', MA Zhu
(School of Electronics and Information Engineering, Anhui Jianzhu University, Hefei 230601, China)

Abstract: To address the issues of beam deviation and unstable communication links caused by underwater turbulence, a rate
adaptive method based on attitude detection and Sugeno fuzzy inference is proposed. The MPU9250 pose sensor is used to col-
lect real-time three-dimensional attitude data of the device, relative angular deviations are obtained through difference calcula-
tions and serve as input variables for the fuzzy controller. Based on predefined fuzzy rules, the controller dynamically matches
the optimal communication rate level, enabling synchronized rate adjustment between transmitter and receiver. Experimental re-
sults show that this method automatically switches communication rates (from 460 800 b/s to 1 200 b/s) when angular devia-
tions occur along the Y and Z axes, effectively maintaining link connectivity and significantly enhancing the reliability and ro-
bustness of underwater visible light communication.
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