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A Differential Vernier Ranging Method Based on
Spread Spectrum Multi-access and Its Application

LIU Qingyuan, WANG Jiayu,SHI Xuewei, YANG Whenbo, CHEN Zhuming

(Yangtze Delta Region Institute( Quzhou) ,University of Electronic Science and Technology of China,Quzhou 324003, China)

Abstract: To solve the problem that the vernier ranging method cannot realize the multi-access ranging by
transponder , the authors propose a vernier ranging method based on spread spectrum multi-access technology
which uses differential frequency transponder. The method uses the vernier method to achieve high precision
ranging ,uses the direct sequence spread spectrum(DSSS) technology to distinguish different ranging signals
with orthogonal pseudo-noise(PN) codes, and uses different differential frequencies to distinguish different
transponders. A ranging system is constructed according to this method. The ranging accuracy of the system
can reach sub-meter level. The transponder uses the battery power supply and wireless communication
scheduling ,and is featured by simple structure,low cost,low power consumption,and simple installation. The
system is suitable for the personnel positioning management in industrial scenes.

Key words: multi-access ranging; pulse ranging ; vernier method ; differential frequency transponding ; direct
sequence spread spectrum( DSSS) ; personnel positioning
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Fig. 1 Principle of time measurement using vernier method
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Fig. 2 Block diagram of system composition
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Fig. 3 Time measurement process
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Fig. 4 Performance curve of orthogonal Gold sequence
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Tab. 1 Experimental parameters
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Tab. 2 Experimental measurement results

SBR[ 8] B/ ns D45 2R/ ns DR 22/ ns
7.143 7.500 0.357
17. 857 17. 499 0.358
28.571 28.332 0.239
46. 429 46. 665 0.236
75. 000 74. 164 0. 836
100. 000 99. 996 0. 004
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Fig. 5 Beacon structure
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Fig. 6 Structure diagram of the positioning system
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