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Abstract : To overcome the disadvantages such as data transmission being affected by severe sea conditions
and high risk of single—point failure in typhoon monitoring of offshore oil platforms, a dual-end
receiving fault-tolerant system is designed. Adopting the structure of primary and backup dual
receiving nodes, it can guarantee normal data reception without any influence in case of any failure.
In terms of hardware, SX1308 LoRa chip, industrial-grade MCU, anti-corrosion omnidirectional
antenna, power supply with voltage and current filtering, and accurate signal processing circuits are
selected, which can effectively resist strong electromagnetic interference and maintain stable operation
under harsh environments. On the software side, a data receiving protocol with CRC32 checksum
and sliding window is formulated. Fault-tolerant algorithms including forward error correction
coding, selective retransmission and multi-path switching are integrated to effectively cope with data
transmission errors, packet loss and link interruption. System test results show that when network
disconnection, equipment failure, data loss and other conditions occur, this mechanism can rapidly
realize fault detection and redundant switching. The accuracy rate of data reception is maintained at
a relatively high level with short fault recovery time, which can meet the requirements of high-reliability
and real-time data reception for typhoon monitoring on offshore oil platforms.

Keywords : offshore oil platform; typhoon monitoring; dual-end receiving; fault-tolerant mechanism;
data redundancy
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