
光子学报 2012, (4) 408-413 DOI:   10.3788/gzxb20124104.0408  ISSN: 1004-4213 CN: 61-1235/O4

本期目录 | 下期目录 | 过刊浏览 | 高级检索                                                            [打印本页]   [关闭] 

论文 扩展功能 

本文信息

Supporting info 

PDF(1652KB)

HTML 

参考文献 

服务与反馈

把本文推荐给朋友   

加入我的书架 

加入引用管理器 

引用本文 

Email Alert 

文章反馈 

浏览反馈信息 

本文关键词相关文章

喇曼测温

带宽

线性修正算法

频率响应

空间分辨率

本文作者相关文章

宁枫

朱永

崔海军

李小琴

金钟燮

一种提高分布式光纤测温系统空间分辨率的线性修正算法 

宁枫, 朱永, 崔海军, 李小琴, 金钟燮 

重庆大学 光电工程学院 光电技术及系统教育部重点实验室,重庆 400030 

摘要： 

由于分布式光纤喇曼测温系统带宽不足,导致系统的空间分辨率低;当光纤的感温区域长度接近空间分辨率的时候,系统温度响应幅值不

够,导致测温不准.为解决此问题,本文提出了一种线性修正算法;在分析温度与喇曼比值关系及系统的频率响应特性的基础上,建立了该算

法的数学模型,搭建了基于单模光纤的10 km分布式测温系统,并利用该算法进行了相关测温实验.实验结果与理论分析一致,该算法能有

效修正3~6 m光纤的温度响应幅值,使系统测温准确度达1℃,测量时间为40 s.本算法在不增加效系统成本的同时,克服了系统带宽不足,
优化了空间分辨率、温度分辨率及测量时间. 
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A Linear Correcting Algorithm for Improving Space Resolution of Distributed Optical Fiber Raman 
Temperature Measurement System

NING Feng, ZHU Yong, CUI Hai-jun, LI Xiao-qin, JIN Zhong-xie

Key Laboratory for Optoelectronic Technology & System, Chongqing University, Chongqing 400030, China

Abstract: 

Because of deficient bandwidth, the space resolution of Distributed Optical Fiber Raman Temperature Sensor (DOFRTS) is 
low. When the sensing length of fiber is close to space resolution, there is no accurate temperature response. For solving 
the problems, a new linear algorithm is proposed. Firstly, the relationship between Raman ratio and temperature and the 
characteristics of frequency response are analyzed, and then a mathematical model is built up for this algorithm. A single-
mode temperature sensor system for 10 km long is built up, some related experiments are carried out by using the 
algorithm. Experiment results are consistent with theoretical analysis, the temperature amplitudes of testing fiber from 3 
meters to 6 meters are corrected. The temperature measurement accuracy reaches 1℃ and measuring time is 40 seconds. 

By applying this algorithm, the limit of bandwidth can be overcome effectively and the system cost is cut down obviously, 
at the same time, space resolution, temperature resolution and measuring time are optimized.
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