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DV-Hop localization algorithm based on multi-communication radius
minimum hop optimization and hop distance weighted correction

ZHANG Lieping', HUANG Zichen’, YIN Yameng®, TAN Mingyang’, WANG Shoufeng’

1. School of Mechanical and Electrical Engineering, Guilin University of Aerospace Technology, Guilin 541004, China

2. Key Laboratory of Advanced Manufacturing and Automation Technology(Guilin University of Technology), Education Department of

Guangxi Zhuang Autonomous Region, Guilin 541006, China

3. Department of Electrical and Electronic Engineering, Nanning Branch of Guilin University of technology, Nanning 532100, China

Abstract To address the issues of significant errors in minimum hop number selection and average hop distance estimation when
applying the traditional DV—Hop localization algorithm in wireless sensor network nodes, an improved DV—Hop localization algorithm is
proposed incorporating multi-communication radius hop optimization and hop distance weighted correction. Firstly, by dividing
communication radius into hierarchical layers, the error in minimum hop number selection is reduced. Subsequently, the hop distance
weighted method is implemented to further mitigate distance calculation errors between the anchor nodes and unknown nodes caused by
irregular network topologies. Finally, the unknown nodes calculate their coordinates using the least squares method. MATLAB simulation
results demonstrated that through these two—step improvements, the proposed DV—Hop algorithm achieves higher localization accuracy
compared with the traditional DV—Hop algorithms and related methods across various simulated environments.

Keywords DV—Hop localization algorithm; minimum hop optimization; average hop distance weighting
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