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摘要 

I 
 

摘要 

中国海岸线长约 3.2 万千米，其中大陆海岸线 1.8 万千米，岛屿海岸线 1.4

万千米，海洋蕴藏丰富的能量和矿产资源，人们开发和探索的领域逐渐从内地向

沿海及近海地带扩展。海洋环境监测系统是集无线通信技术、传感器技术、微电

子技术、物联网等先进技术为一体的综合体系，是认识海洋、开发海洋、保护海

洋的基础。至今为止，建立在我国海岸线上的监测节点和沿海信息站存在数量少，

分布不合理，观测方法不够完善，技术手段相对落后等问题；由于电池能量耗尽

导致监测节点失效会影响整个无线传感网络生命周期以及系统功能；定位技术在

海洋监测系统的应用广泛，但目前实现的定位系统常具有价格昂贵、设备体积大、

定位范围小、精度低等特点，无法满足实际需求。因此，建立一个成本低、功耗

小、系统稳定的多参数海洋环境网络监测系统具有非常重要的意义和研究价值。 

本文研究了一种多参数海洋环境网络监测系统，它充分利用无线传感器网络

的特点，结合我国近海海域特征，从功耗、成本和稳定性等角度找到一个平衡点。

本文着重研究一种基于无线传感器网络的先验概率事件驱动网络，实现自组织组

网、定位和环境监测功能。实验结果表明，本文提出的基于无线组网的多参数海

洋环境监测系统总体成本较低且具有良好的系统稳定性和实践性。 

本文的主要工作概括如下： 

（1）基于 433 MHz 频段的无线射频模块，构建一个自组织网络。在无线网

络的基础上，深入研究其通信协议；通过设计无线网络路由协议提高系统性能。 

（2）形成基于先验概率的事件驱动网络，区域内终端节点自动成簇，根据

先验知识设置阈值，实现事件侦听，降低系统功耗，减少冗余信息。 

（3）基于无线传感器网络的特性，本文研究与实现基于无线信号强度指示

RSSI 的定位系统；结合多点定位技术，实现待定位对象的可靠定位。 

（4）终端传感器设备通过各类传感器实现对风速、空气温湿度、海水温度、

海水 PH 值等多种环境参数实时采集，并通过无线传感网络向监测中心传输。 

（5）在 Windows 平台上，基于 MySQL 数据库和 Tomcat 服务器平台，搭建

B/S 架构的海洋环境监测平台，节点位置、环境参数及分布情况实时显示。 

关键字：海洋环境监测；无线传感网络；定位 
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Abstract 

III 
 

Abstract 

Chinese coastline is about 32,000 km, mainland coastline is 18,000 km, islands 

coastline is 14,000 km. Marine contains abundant energy and mineral resources, and 

the field that used to develop and explore gradually extended from mainland to coastal. 

Marine environment monitoring system is comprehensive system, which is a set of 

advanced technologies such as wireless communication technology, sensor technology, 

microelectronics technology and the Internet of Things (IoT). It is the basis for 

recognition, study, development and protecting of marine. There are some problems 

on the coastal monitoring system nowadays in China: the number of information 

stationis is small, the observation method is limited, and the technologies are 

relatively backward. Monitoring nodes are widely distributed. Nodes failure as a 

result of battery power run out will affect the lifecycle of wireless sensor networks 

and system functions. Positioning technology is widely used in the marine monitoring 

system, but price is expensive and accuracy is low, cannot satisfy the actual needs. 

Therefore, to build a low cost, low consumption and stable of multi-parameter marine 

environment monitoring network system has a great significance and research value. 

This paper study a multi-parameter marine environment monitoring network 

system, it takes full advantage of the characteristics of wireless sonsor network(WSN), 

combined with the feature of China’s coastal waters, and find a balance of points in 

power consumption, cost and stability. Studying an event-driven network based on 

prior probability, realize the self-organizing network, location, and data monitoring. 

Experimental results show that the proposed system has a good stability and 

practicality. 

The main contents are summarized as follows: 

(1) Based on 433 MHz band wireless RF module, to build a self-organizing 

network. Studying its communication protocol in depth and designing a wireless 

network routing protocol to increase the sytem performance. 

(2) Building an event-driven network, setting the threshold value based on prior 

knowledge, reducing the redundant information and power consumption. 

厦
门
大
学
博
硕
士
论
文
摘
要
库



Abstract 

IV 
 

(3) On the basis of the characteristics of wireless sensor network (WSN), we 

study and implementation of the positioning system based on received signal strength 

indication (RSSI). Combined with multi-point positioning technology, implement a 

reliable positioning of objects. 

(4) Terminal sensor devices with various sensors monitor marine environment 

related data such as the temperature and humidity of air and the temperature and PH 

of water. The real-time acquisitions are transmitted to the monitoring center through 

wireless sensor network. 

(5) On the Windows platform, based on the MySQL database and the Tomcat 

server platform, realizing marine environment monitoring platform, which is 

developed based on B/S architecture, dynamic displaying the marine environmental 

parameters, and node’s positioning message on the platform. 

Key words: Marine Environment Monitoring; Wireless Sensor Network; Positioning. 
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