The Journal of The Institute of Internet, Broadcasting and Communication (IIBC)
Vol. 24, No. 3, pp.41-47, Jun. 30, 2024. pISSN 2289-0238, elSSN 2289-0246

https://doi.org/10.7236/J11BC.2024.24.3.41
JIIBC 2024-3-7

2 IoT 3A40A9 a734 29E 93t

$54-254 AY 34 7Y

Active-Passive Ranging Method for
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Abstract With the advancement and proliferation of the Internet of Things (IoT), a wide range of
location-based services are being offered, and various ranging methods are being researched to meet the
objectives of the required services. Conventional ranging methods involve the direct exchange of signals
between tags and anchors to estimate distance, presenting a limitation in efficiently utilizing
communication resources in large-scale IoT environments. To overcome these limitations, active-passive
ranging methods have been proposed. However, there is a lack of theoretical convergence guarantees
against clock drift errors and a detailed analysis of the characteristics of ranging estimation techniques,
making it challenging to derive precise positioning results. In this paper, an improved active-passive
ranging method that accounts for clock drift errors is proposed for precise positioning in large-scale IoT
environments. The simulation results confirmed that the proposed active-passive ranging method can
enhance distance estimation performance by up to 94.4% and 14.4%, respectively, compared to the

existing active-passive ranging methods.
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Fig. 1. Signal exchange of SS-TWR protocol.
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1. 28 cE2|BER 9ISt SDS-TWR Z2EE QX H|u.
Table 1. Error in SDS-TWR protocol by clock drift.
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