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   《广播与电视技术》是由国家广播电视总局主管,国家广播电视总局广播电视规划院主

办，《广播与电视技术》编辑部编辑出版的国家级技术期刊；是发布广播电视科技政策，反映

事业建设成就,介绍高新技术,交流工作经验，传播各种信息的重要媒体。本刊主要面向各

级广播电视行业主管部门、各级广播电台、电视台、网络公司、发射台、微波站、卫星站、节目

制作单位及电教系统，同时对企业、工矿、学校、部队等具有公共广播电视设施的管理人员、

技术人员也有参考价值。

为繁荣学术交流，本刊已加入《中国学术期刊网络出版总库》、“万方数据”和“维普中文科技期

刊数据库”，有权选取部分论文在本刊关联平台（如广电猎酷网 www.lieku.cn、“广电猎酷”微信公众号等）

发布，作者著作权使用费已随论文稿酬一次性给付。本刊充分尊重作者的原创成果并合理保护作者享

有的权利，如作者不同意本刊之外其他形式的发布，请在来稿中声明，本刊将作适当处理。本刊及主

办单位对本刊已发布作品的内容和观点不持有任何立场、不做出任何承诺或保证、不承担任何责任。

主管 ： 国家广播电视总局
主办 ： 国家广播电视总局广播电视规划院



〔41〕   数字音频水印技术在跨屏互动中的应用

当前，广播电视技术与新一代信息技术加速融合，使广电发展面临新机遇与新挑战，节目制作、网络传

输、终端服务都向智能化及跨屏互动演进。本文基于已有的数字音频水印技术，为电视台搭建了一个可兼容

多种视频格式和传输方式的通用示范平台，可用于收视率调查、用户互动、台内节目的监控监管等多个方

面，不失为电视融合发展中跨屏互动应用的一种有益探索。

〔47〕   5G+4K+VR高新视频生产的技术实现

5G高新视频作为5G垂直应用的重要领域，对于推动5G商用发展有着举足轻重的作用和意义。本文通过

对浙江广电集团好易购电视购物频道相关5G应用案例介绍及实践经验总结，可咨广播电视5G+4K+VR高新视

频融合发展时参考借鉴。

〔73〕   基于广电网络的多厂商PON设备综合网管系统设计

综合网络管理系统是广电网络建设和运营中比较重要的一个系统，但如何对广电网管系统实施有效的统

一管理却一直困扰着广电网络运营商。本文从硬件、软件、接口等方面，较为详尽地介绍了基于广电网络的

多厂商PON设备综合网管系统的设计，可供业界同行参考。 

〔100〕   广播电视微波传输IP化改造方案与实践

IP微波具有兼容性强、投资少、建设周期短的特点，可以提升微波通道的利用效率，是广播电视微波传输

发展的方向。海南广播电视总台结合当地实际情况，综合考虑链路现状、业务需求、技术发展、资金投入等多

方面因素，充分利用现有链路资源，以较少投入完成了数字微波从SDH体系向IP化的平滑转换，实现了IP微波

链路干线传输总速率超过1Gbps的目标。其作法和经验值得业界同行借鉴。

〔115〕   卫星接收系统抗5G干扰改造效果的评估方法研究

目前，受5G信号干扰的广播电视卫星接收台站多已依据《C频段广播电视卫星接收站与5G基站干扰协调

实施办法（试行）》进行了系统改造，应及时对改造效果进行全方位评估，判断是否已有效解决了5G信号干

扰问题。本文提出一种系统评估卫星接收系统抗5G干扰改造效果的方法，为今后各广播卫星接收台站进行抗

5G干扰改造、评估测试提供了借鉴和参考，对确保广播电视安全播出具有十分重大的意义。
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 Smart Radio and TV Case Study
13 Enhancing Organization and Management , Upgrade the Construction of Intelligent Radio and Television By Zhang Miaomiao, Sun Ke, 

Zhang Qingnan
16 Technological Innovation Promotes Content Innovation, and Production Convergence Promotes Process Reengineering By Sun Lin, 

Xiao Jing, Sun Ke, Deng Xiangdong, Niu Rui
23 5G Builds New Route, and Transmission Network Assists New Development By Ouyang Feng, Li Nan, Li Tingting, Yang Qi, Liang 

Xiangjun
28 Advanced Technology Empowers Radio and Television Operation Supervision By Bai Lu, Li Jitao
33 Accelerate Eco-development of Intelligent Radio and Television and Push Service Mode Changing and Upgrading By Chen Delin, He 

Jianhui, Zhang Zhijun, Qin Qianluo
Convergence & Innovation
41 Application of Digital Audio Watermarking Technology in Cross-screen Interaction By Wang Yini, Di Na
Content Production & Broadcasting
47 Technical Realization of 5G+4K+VR Advanced-format and New-concept Video Production By Zheng Lei
51 Design and Implementation of Full channels and Full HD TV Broadcast Master Control System Based on SDI + IP Mixed connection and 

Mutual Backup Framework By Jiang Liyu, Zheng Shenhai
56 Design and Implementation of Converged Media HD News Studio System By Fang Liping
61 Design of Operation and Supervision Platform for Mobile Terminal Business of Radio and TV By Liu Hanwu
64 Design and Implementation of Automatic Technical Examination Auxiliary System Based on Broadcast Program List By Tang Siteng, Mao 

Pinli, Yu Handi, Quan Wei, Yao Hu, Wu Peng
69 Research on the Application of Big Data Network Converged Media Platform at County and City Level By Li Xiaolei, Zhao Yu
CATV
73 Design of Integrated Network Management System for Multi-vendor PON Equipment Based on Radio and Television Network By Qiu Feng
77 Optimization and Application of Backbone Ring of Broadcast Metropolitan Area MSTP Network By Jiang Chao
82 Construction of Cable Front-end Transmission Platform Based on IP Broadcasting Architecture By Chen Jun, Zhang Hui
87 Research and Practice on the Solution of Cable Two-way Service Quality Dial Test By Cao Weiming, Han Xiaofei, Yang Yang
92 Construction of Public Security Intelligent Traffic System Based on Radio and Television Integrated Business Network By Yang Wentao
Wireless Coverage
96 Design and Transformation Practice of DTMB Program Transmission System By Yang Zhiping
100 Scheme and Practice of IP Transformation for Radio and TV Microwave Transmission By Sun Zhaoxue, Zhou Jingchun
107 Analysis of UPS Power Cut-off Scheme in Microwave Transmission Center Room By Chen Wei
111 Application of Intelligent Integrated Power Supply in Alpine Relay Station By Huang Keyuan, Xiao Hui, Lan Xiangjun
Satellite Transmission
115 Research on Evaluate Method of Anti-5G Interference Transformation Effect for Satellite Receiving System By Gao Yang, Dai Ming, Yang 

Fan, Zhang Yong, Li Guoping
120 Design and Implementation of Network Management of Earth Station Uplink Equipment Based on Python By Huang Zhangang, Li Yifan
Safety Broadcasting & Monitoring
125 Design and Implementation of Advertising Supervision Platform in Municipal Radio and and Television By Chen Shunfeng, Xu Yang
129 Concrete Thoughts and Technical Practices on Intelligentization of Safe Broadcasting Service of Transmitting By Huang Peijian
134 Design of Signal System Based on IP Architecture for Alpine Transmitting Station By Tang Dong, Zhuang Dali, Zhou Yi
Elaboration & Commentary
139 Exploration on Development Demand and Construction Path of Broadcasting Network Data Center By Lu Yuebing, Ye Zhiqiang, Liu Chenming
143 Analysis of Status Quo of 5G Bearer Networks of China’s Operators By Li Tingting, Zhu Liyue, Tang Xinkun
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〔41〕  Application of Digital Audio Watermarking Technology in Cross-screen Interaction
At present, accelerating integration of radio and television technology and new generation of information technology has caused the 
development of radio and television to face new opportunities and new challenges. Program production, network transmission, and 
terminal services are all evolving toward intelligence and cross-screen interaction. Based on the existing digital audio watermarking 
technology, this paper builds a universal demonstration platform for TV stations that is compatible with multiple video formats and 
transmission methods, which can be used for ratings surveys, user interaction, monitoring and supervision of programs in the station, etc. 
It is a beneficial exploration of cross-screen interactive applications in the development of TV convergence.

〔47〕  Technical Realization of 5G+4K+VR Advanced-format and New-concept Video Production
As an important field of 5G vertical applications, 5G advanced-format and new-concept video plays a pivotal role and significance 
in promoting commercial development of 5G. This paper introduces relevant 5G application cases and summarizes practical 
experience of Best1 TV Shopping Channel of Zhejiang Radio and Television Group, which can be used for reference in 
convergence development of radio and television 5G + 4K + VR advanced-format and new-concept video.

〔73〕  Design of Integrated Network Management System for Multi-vendor PON Equipment Based on Radio and 
Television Network
Integrated network management system is a relatively important system in construction and operation of radio and television network, 
but how to implement effective unified management of radio and television network management system has always troubled radio 
and television network operators. From the aspects of hardware, software, interface, etc., this paper introduces in detail the design of 
integrated network management system of multi-vendor PON equipment based on radio and television network, which can be referred 
by peers in the industry.

〔111〕  Scheme and Practice of IP Transformation for Radio and TV Microwave Transmission
IP microwave has the characteristics of strong compatibility, low investment, and short construction period, which can improve 
utilization efficiency of microwave channels and is development direction of radio and television microwave transmission. Hainan 
Broadcasting Group combines with local actual conditions, comprehensively consideres link status, business requirements, 
technological development, capital investment and other factors, makes full use of existing link resources, completes smooth 
conversion of digital microwave from SDH system to IP with less investment, and achieves the goal that total transmission rate of 
IP microwave link trunk line exceeds 1Gbps. Its practices and experience are worth learning from industry peers.

〔115〕  Research on Evaluate Method of Anti-5G Interference Transformation Effect for Satellite Receiving System
At present, most of radio and TV satellite receiving stations that are interfered by 5G signals have carried out system 
transformation in accordance with “Implementation Measures for Coordination of Interference between C-band Radio and TV 
Satellite Receiving Stations and 5G Base Stations (Trial)”. Transformation effect should be comprehensively evaluated in time to 
determine whether 5G signal interference problem has been effectively solved. This paper proposes a method for systematically 
evaluating the effect of anti-5G interference transformation of satellite receiving system, which provides a reference for anti-5G 
interference transformation and evaluation test of broadcasting satellite receiving station in the future, and is of great significance 
to ensure safe broadcast of radio and television.
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