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Co-Location Algorithm Based on Chan and
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Abstract Aiming at the problem of low precision of position calculation algorithm and low calculation efficiency in
ranging-based wireless positioning technology, a co-location algorithm based on Chan and improved sparrow search
algorithm is proposed. The algorithm first applies the Chan algorithm to the time of arrival (TOA) positioning model to
estimate the initial value of the position, and then uses the SPM composite chaotic map initialization, golden-sine strategy,
adaptive weight factor, Cauchy-z disturbance and ejection boundary processing to improve the sparrow search algorithm,
which effectively improves the global search ability and convergence accuracy of the algorithm. Finally, the ISSA
algorithm iterative calculation is performed on the initial position value to obtain the final position estimate. The simulation
and experimental results show that the algorithm improves the accuracy and speed of wireless positioning.
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Fig.3 Sparrow population after K-means clustering
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Table 1 Basic parameters of equipment

Basic parameter

Operating voltage /V: 2.0-3.6
Operating temperature /°C: —40-105

STM32F103C8T6
Clock frequency /MHz: 72
Memory capacity /kB: 128
Operating voltage /V: 2.8-3.6 V
Operating temperature /°C: —40-8
DWM1000

Data rate: 110 kbit/s, 6. 8 Mbit/s
Transmit power: — 14 dBm/—10 dBm
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Fig. 10 Experimental site and plane two-dimensional map
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Table 2 Experimental data and positioning results
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