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Wafer transfer robot positioning optimization algorithm based on UWB
technology

LIU Aolin, JING Xuedong
(School of Electrical and Electronic Engineering, Shanghai Institute of Technology, Shanghai 201418, China)

Abstract: At present, traditional laser positioning technology for mobile platforms is not only expensive, but also prone to being

obstructed by obstacles and unable to recognize during operation. In addition, the positioning accuracy is also affected by changes in
ambient light. For the positioning problem of wafer handling, a wafer handling platform positioning system based on c(UWB)
technology is designed by means of the time-of-flight (TOF) method, which solves the problem that traditional laser positioning is
easy to obstruct and affect the ambient light. At the same time, in allusion to the problem of microcontroller unit (MCU) main
frequency deviation in the basic single-sided two-way ranging (SS-TWR) algorithm, the improved double-sided two-way ranging
(DS-TWR) algorithm is used to realize the trilateral positioning mode of the handling platform, so as to eliminate the accumulated
error caused by the main frequency deviation. The simulation experimental platform is built to test the positioning trajectory of UWB
positioning technology based on SS-TWR and DS-TWR algorithms, and compare the error and data analysis with traditional laser
positioning technology, achieving wafer mobile platform positioning function with similar positioning accuracy at lower cost.

Keywords: ultra-wideband technology, wafer transfer robot; indoor positioning; mobile platform positioning; trilateral positioning;

pre-alignment method; trajectory tracking; bidirectional ranging
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