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摘要 

I 

 

摘要 

 本文针对测井电缆的多路视频成像测井系统中实时传送视频图像存在的质

量问题，设计了一种基于光纤通信技术的井下电视测井仪器，解决了视频信号的

离散、还原，数字信号的光纤传输，井下照明，镜头防油污等关键技术问题。就

此，本文主要研究内容如下： 

 1、将数字化编码技术和光纤传输技术融合，采用 AD9280 高速 A/D 芯片对

模拟视频信号进行离散，通过时分多路复用技术，开发制作了在一根光纤同时传

输 4 路数字信号并在接收端还原成模拟视频信号的井下电视。 

 2、在光纤通信中，为解决电信号发射机输出的是适合于电缆传输的双极性

码与光纤信道传输的是单极型码之间的匹配问题，引入了 8B10B 编码技术对数

字信号进行码型变换，提高电平跳变的密度，满足了光纤传输对码型的要求。 

    3、采用 FPGA+ASIC 的实现方法，设计了视频滤波、分离，模/数、数/模转

换，并/串、串/并转换等硬件电路。制作了四层 PCB 板，同时采用 PECL 差分交

流耦合的连接方式解决了高速串行数据(480Mbs)的耦合问题，使系统集成度更

高、可靠性更强。  

 4、针对油井井口直径比较小因此测试仪器本身尺寸不能设计太大，本文在

SolidWorks 软件下进行仪器外壳设计及仪器总装。 

 5、在实验平台上，自制仪器耐压打压筒及采用恒温箱分别对光纤、电路、

镜头玻璃等进行了耐温、耐压测试。该系统性能稳定，在温度 136 ℃、25MPa

压力下工作正常，总体性能指标达到了设计要求。比对几种镜头玻璃防污处理措

施，给出涂有防油涂料的镜头具有较好的防水、防油效果的结论。 

 

 

关键词：测井仪器  井下电视  光纤  视频
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Abstract 

III 

 

Abstract 

 Downhole video is a kind of logging instrument that taking images under the 

shaft. By the processing of electronic circuit, these images will reach the ground. This 

article is focused on the present video imaging logging system based on common 

logging cable is not a real-time transmission instrument. To solve this problem, this 

paper has designed a kind of logging instrument that based on the of optical fiber 

communication. It has solved some problems, such as: Discrete, reduction of video 

signal, the digital optical fiber transmission, lighting, the lens separated oil. The main 

research contents of this paper are as follows: 

 1. The digital coding technology and optical fiber transmission technology is 

applied to the downhole video. This downhole video transmit 4 digital signals in a 

single fiber, by using AD9280 high-speed A/D chip to discrete analog video signal 

and time division multiplex technology. To the ground, the device receives these 

digital signals and transform them to the analog video signals.  

 2. In optical fiber communication, bipolar code is suitable for cable 

transmission .But unbipolar code is suitable for optical fiber transmission .To solve 

this problem, this paper introduces 8B10B coding technology for digital signal type 

transformation, improve the level of jump density, meet the requirements of the 

optical fiber transmission of type. 

 3. Using FPGA + ASIC chips to design this device. These methods are applied to 

the device, video filter, separation, D/A, A/D, Serial/Paraller, Paraller/Serial 

conversion. PCB with four layer board plate structure and high speed serial data 

interface using PECL difference exchange coupling connection mode. The system has 

the characteristics of integration, high reliability.  
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Abstract 

IV 

 

 4. According the oil well diameter is small so testing instrument cannot be 

designing too large. This paper designs the instrument shell under the SolidWorks 

software. 

 5. On the experimental platform, under the instrument pressure on cylinder and 

constant temperature box, I have did the heat resistance,compression tests on the 

optical fiber, circuit, glass lens. The system has stable performance, under the 136℃, 

25 Mpa pressure environment and it reaches the design requirements. Comparing 

several lens glass anti-fouling processing measures, knows lens painted with oil paint 

is resistant to water and soil.  

 

 

Key words：Logging instrument  Downhole video  Optical fiber   
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