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A High Precision Ultrasonic Ranging Method under
Misalignment of Transducer Pairs

SUN Qiamryu, TONG Feng, XU Xiao-mei’

(Key Laboratory of Underwater Communication and Marine Information Technology of MOE,

Xiamen University, Xiamen 361005, China)

Abstract: To tackle the precision degradation caused by misalignment of transducer pairs in mobile robot localization, an adjust-
ment strategy based on normalized waveform parameter is proposed to derive a high precision method for wide field ultrasonic ran-
ging. Presently most investigation on high precision ultrasonic ranging focused on the amplitude fluctuation induced by random air
medium. Nonetheless, previous research indicated that the impact of transducer misalignment on reception signal waveform can be
modeled as alow- pass filter, which will cause waveform distortion of reception signal. T hus the performance of traditional approaches
to improve the ultrasonic ranging precision such as automatic gain control ( AGC) or variable threshold will be seriously affected un-
der misalignment of transducer pairs. In this paper, with theoretical analysis and experimental research on the impacts of transducer
misalignment, the relationship betw een the rising edge and charact eristic width of normalized waveform is investigated, which is used
to develop an adjustment approach and design a SCM ( Single Chip Microcomputer) based high precision wide field ultrasonic ranging
system. The experimental results show this system greatly improves the ranging precision under transducer misalignment, validating
the effectiveness and convenience of the proposed scheme. Compared with traditional AGC type method, it improves the ranging precr

sion by about 1.6%.
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