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Abstract: This paper proposes a multi hop transmission routing protocol model (MHTRP-AHP) based on analytic hier-
archy process (AHP) to address the practical issues of data transmission efficiency and energy consumption reduction in
wireless sensor networks (WSN). Firstly, a WSN topology optimization model was established, taking into account factors
such as node state perceptibility, isomorphism, and heterogeneity. On this basis, the AHP method is used to select cluster
head (CH) nodes from network nodes, responsible for data collection and forwarding. Through comparative experiments
with mainstream routing protocols such as SERP, GB-EAMRP, and RACO-SL, the results show that MHTRP-AHP per-
forms better in terms of active node count, dead node count, and network energy efficiency. This study not only provides
new ideas for designing WSN routing protocols, but also provides strong support for improving network stability and per-
sistence,
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