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Research on Chirp Spread Spectrum Based Indoor Positioning
System with Single AP

ZHU Di, DENG Zhong-liang, YIN Lu, SONG Wen-xuan

(School of Electronic Engineering, Beijing University of Posts and Telecommunications, Beijing 100876, China)

Abstract: As the large quantity of APs needed for wireless network based indoor positioning sys-
tems during deploying has become the greatest drawback of its popularization, a single AP indoor
positioning system based on Chirp Spread Spectrum (CSS) is proposed. Combined with Chirp
Spread Spectrum ranging method and independent angle estimation method, this positioning
system can provide a ranging accuracy better than 1 m and angle estimation accuracy of 1.5
degree, which is suitable and cost efficient for areas with less crowd and low accuracy demand,
such as underground parking lot. The system can provide an accuracy of 1~3 m in about 60 m ra-
dius with single AP in an underground parking lot test.
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The scheme of single AP indoor positioning system
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Fig. 2 Illustration of the positioning model
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Fig. 3 Symmetrical double-sided two way ranging
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Fig. 4 Double-Stage Kalman Filter
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Fig. 5 The picture of experiment devices
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Tab. 1 Result of pin point ranging (Not filtered)

SR A/ m BE S /m B 2% /m
11 11. 8093 0.1922
23 22.0967 0.5929
32 32. 3827 0.1280
42 42.1293 0. 406
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Tab. 2 Result of pin point ranging (Filtered)

SEH AL/ m BE S /m B 2% /m
11 11. 8197 0.1076
23 22.1142 0. 0786
32 32. 3809 0.1025
42 42.1339 0.0345
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Fig. 6 The results of field experiment
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