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Research on Interval Type 2 TSK Fuzzy Routing Algorithm and Data Fusion Mechanism for
Large—scale WSN

Lu Wei, Li Xiaoyu
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Abstract: To address challenges in large-scale wireless sensor networks (WSNs) such as uneven node energy consumption,
severe "hot spot effect", and limited network lifespan, this paper proposes a non-uniform clustering routing algorithm that
integrates Interval Type-2 Takagi-Sugeno-Kang (IT2-TSK) fuzzy systems with adaptive data fusion mechanisms. The
algorithm performs Interval Type-2 fuzzy processing on node residual energy, node density, and node-to-base station distance
to construct uncertain membership function intervals. It employs the Karnik-Mendel reduction method to calculate dynamic
competition radius and cluster head hierarchy, enabling adaptive cluster head election. Additionally, a weighted data fusion
model based on energy and correlation is introduced within clusters, and an interference suppression function is constructed
to reduce network retransmission rates. By developing an enhanced wireless energy consumption model and interference
coupling model, this study conducts comparative simulations of EEUC, TSK, and ARAWSN algorithms in MATLAB. The
results demonstrate that the proposed algorithm achieves 11.3% improvement in network lifecycle, 9.6% reduction in average
energy consumption, and 14.8% decrease in interference power. These findings provide theoretical support for designing high-
reliability, low-power wireless communication systems.

Keywords: Wireless sensor network; Interval type 2 fuzzy system; Non-uniform clustering; Data fusion; Energy consumption
balancing
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