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特约刊载

10 深入学习贯彻党的二十大精神 以科技创新为引领 构建大视听发展格局

——在CCBN2023主题报告会上的主旨演讲

朱咏雷

特别报道

15 第27届全国广播电视技术能手竞赛决赛获奖结果揭晓

22 第27届全国广播电视技术能手竞赛决赛个人一等奖（调幅广播专业）获奖选手风采

24 第27届全国广播电视技术能手竞赛决赛个人一等奖（调频和电视广播专业）获奖选手风采

27 第27届全国广播电视技术能手竞赛决赛个人一等奖（卫星传输专业）获奖选手风采

热点·论点

4K/8K超高清

29 省级卫视跨年演唱会超高清直播应用 吴英露

32 超高清视频节目的播出分发应用 盛轶骏

37 8K超高清信号制作系统在北京冬奥会开幕式的设计与应用 康旻杰，冯靖云

44 北京广播电视台8K超高清制播技术应用实践 毕江，张宁

内容制播

51 视听媒体微服务关键技术研究及行业应用 郏涛，邓向冬，商鹏

55 云新闻发布平台直播流智能审核控制系统的设计与实现 韩涛，卜青原，杨晓蕊

59 摇臂机器人和AR技术在时政新闻演播室的应用研究 常飞，孙磊，史晓玲，李欣骞，赵一铭

65 广播电视融合媒体制播云平台技术方案设计 黄信云，颜涛，朱愚，康凯悦，陆万霞

71 面向互联网的广播电视台融合媒体集群平台建设 赵昆

76 融合媒体导播技术在电视直播中的应用 王乃洲

80 基于用户行为的电视节目收视网络模型设计与应用 张江波，潘妍妍



RTMP/RTSP 励图anyTalk

HDMI 触摸式遥控面板

混合信号格式矩阵，支持各类流式媒体和
SDI信号无缝切换

支持手动切换和基于节目单的定时调度 

提供最多5路多分画面输出，多分画面支持
局域/广域网传输

2U触摸式遥控面板，提供多种可选择的现
场制作工具

矩阵调度
支持20路以上anyTalk手机APP接入，
码流动态调整，支持Tal ly、通话及
PGM返送监看，连线延时低于500ms
支持 4 G / 5 G聚合背包实时回传，
UHD/HD信号解码
多通道流媒体接入和推送，支持常用流
媒体封装协议

提供媒体文件播放器、节目收录和延时
编播等扩展功能

汇聚分发
多达64路2K或16路4K信号 处理能力     

支持SDI、ST2110、SRT、NDI及流媒体
等格式交叉变换

支持8路2 K / 4 K上下变换、色域和
SDR/HDR转换

支持实时的色彩校正、音频处理、波形
矢量监看等

格式转换

松耦合软件架构，功能模块灵活部署，业务流程按需定义

IP
ST2110

SDI

高密度多格式信号管理平台
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传输覆盖

有线网络

85 基于松耦合架构的TVOS终端基础能力远程更新系统设计与实现 邢冬冬

93 TVOS应用审核管理平台的设计与实现 白伟，王东飞

98 基于超融合架构的中央数字电视节目平台数字电视业务支撑系统云化规划设计                   权晓忠

无线覆盖

103 机器学习算法在频率调度优化中的应用 海霞，孙壬辛

106 DAM中波发射机电源电路工作原理与常见故障分析 刘霁

110 广播电视塔智慧化健康监测预警方案的设计 黄靖，刘中华，刘刚

114 中波发射机易遭雷击烧功放问题排查及改进措施分析 毛超，王贵金

119 高山台站信源IP微波传输系统设计与实现 杨开明，吴崇峰

安全播出与监测监管

124 机顶盒自动化批量测试平台设计与实现 赵予汐

127 电视播控语音文字报警系统设计与实现 李正福

133 基于多重数字水印的广播电视信号检测技术研究 羊光

137 弱化缓冲算子模型在电视台内设备管理工作中的应用 何寿堂，凌月

论述·点评

145 利用云化终端方案构建广电网络传统增值业务平台的研究与探讨 杨旭

150 广电5G承载网技术研究及发展建议 章怡

广告索引    P154



700MHz频率迁移无源设备解决方案

滤波器和频道合成器

UHF电视隔离耦合器

为 解 决 传 统 调 频 广 播 电 视 发 射 塔 空 间 有 限 问 题 ， 充 分 利 用 现 有 中 波 发 射 塔 资 源 ， 我 司 研

发 出 多 款 用 于 底 部 绝 缘 中 波 塔 与 调 频 、 电 视 、 通 信 天 线 共 塔 发 射 的 隔 离 耦 合 器 （ 如 上 图

所 示 ） 。 该 产 品 的 投 入 使 用 可 为 中 波 发 射 台 站 带 来 更 多 的 业 务 选 择 和 经 济 效 益 。

目 前 隔 离 耦 合 器 产 品 已 在 我 司 河 南 等 地 项 目 上 首 次 使 用 ， 用 户 反 映 良 好 。

我们将一如既往地与客户携手、共同创造价值！
欢迎来电咨询、洽谈！联系电话：010-82561211、010-59777900

〔44〕   北京广播电视台8K超高清制播技术应用实践

北京广播电视台8K超高清制播系统项目主要围绕高质量视音频技术用于内容生产开展创新应用，核心目标是在确保技

术质量的前提下，提升业务效率和产能规模、打通融合分发渠道。系统在建设和应用过程中，研发新技术、推广新应用，打通

制播流程、支撑业务运转，输出了一批高质量视音频内容并沉淀了一批技术知识产权成果，值得业界同类实践参考借鉴。

〔51〕   视听媒体微服务关键技术研究及行业应用

当前，视听媒体领域普遍存在着传统技术架构不能适应融合媒体发展的问题。为此，论文从行业总体现状和适应范围出

发，提出了一种视听媒体行业新一代业务支撑软件体系的新模式、新方法，即视听媒体微服务架构技术，并在广播电视和网

络视听行业相关机构开展了应用，相关研究和实践可供行业同仁参考。

〔85〕   基于松耦合架构的TVOS终端基础能力远程更新系统设计与实现

随着广电智能终端的普及，用户对优质电视应用的需求快速增加，基于TV端的增值业务将有很大的市场空间。但这些

增值业务不能零散地出现在终端，而是需要一个完善的平台进行统一管理。此外，传统机顶盒的基础能力例如浏览器、搜索、

直播、Launcher等能力的更新升级受操作系统的限制，只能采用终端软件系统整体升级的方式，升级包下载时间长，前台强制

更新，用户体验不友好。基于松耦合架构的TVOS终端基础能力远程更新系统的建设目标就是采用松耦合架构建设一套可管

可控、具备完善应用安全审核及播发机制的机顶盒应用远程管理系统，支持系统基础能力、第三方应用的新装和更新，从而

优化用户体验，丰富TVOS生态系统，提高TVOS终端增值业务竞争力。

〔103〕   机器学习算法在频率调度优化中的应用

大数据、人工智能等技术的快速发展和应用为智慧广电注入了新的活力。广播电视频率调度中经常遇到播出需求任务

大量增加、需求频率不均匀、设备相对不足等情况。利用人工智能技术对大量运行数据进行挖掘分析，将需求、播出、运行等

数据有效利用，能够提升频率调度的精准化，提高发射资源的利用率。这是智慧广电的典型应用，可供读者借鉴。

〔137〕   弱化缓冲算子模型在电视台内设备管理工作中的应用

国内对于电视台专业设备设备管理进行预测的研究比较缺乏，而预测数据为电视专业设备的采购、库存方案和计费策

略的制定提供了支撑，因此有必要研究建立有效的电视台设备管理数据预测模型。本文以灰色系统理论为基础建构了四类

模型，发现弱化缓冲算子模型较均值模型和离散灰色预测模型有很大改善，更适合专业设备使用数据的预测，有利于实现电

视设备管理的数字化和自动化。本研究为电视台内设备的数字化、自动化管理工作提供了较高的参考价值。
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〔44〕  Application Practice of 8K UHD Production and Broadcasting Technology at Beijing Radio and Television Station
The Beijing Radio and Television Station's 8K UHD Production and Broadcasting System project focuses on innovative applications of high-
quality audio-visual technology for content production. Its core objective is to improve business efficiency and production capacity while opening up 
converged distribution channels, with the assurance of maintaining technological quality. Throughout the development and implementation of the 
system, new technologies have been researched and new applications promoted, streamlining the production workflow and supporting business 
operations, and generating a series of high-quality audio-visual content and technological intellectual property outcomes. This project serves as a 
noteworthy reference for similar practices in the industry.

〔51〕  Research on Key Technologies and Industry Applications of Audio-visual Media Microservices
Currently, there is a general issue within the audio-visual media industry with traditional technological frameworks being unable to meet the needs 
of integrated media development. Therefore, this paper proposes a new model and approach for a new generation of business support software 
system in the audio-visual media industry, known as the audio-visual media microservices architecture technology. The paper begins by describing 
the industry's general situation and scope of applicability, and then highlights the application and relevant research and practice carried out within 
the broadcasting and internet audio-visual sectors. This proposal serves as a reference for industry peers.

〔85〕  Design and Implementation of TVOS Terminal Basic Capability Remote Update System Based on Loosely Coupled 
Architecture
With the popularization of intelligent television terminals, there is a rapid increase in users' demand for high-quality TV applications. Based on TV, 
there will be a great market space for value-added services. However, these value-added services cannot appear scattered on the terminal, but 
rather require a perfect platform for unified management. In addition, the updating of basic capabilities such as browsers, search, live broadcast, 
and Launcher, of traditional set-top boxes, is limited by the operating system and can only be updated through the overall upgrade of the terminal 
software system. This leads to long download times for upgrade packages, forced updates on the front-end, and an unfriendly user experience. 
The goal of building a remote updating system for TVOS terminal basic capabilities based on a loosely coupled architecture is to use a loosely 
coupled architecture to build a set of set-top box application remote management systems that are manageable, controllable, and have complete 
application security review and broadcast mechanisms in order to support the new installation and updating of system basic capabilities and third-
party applications. This will optimize the user experience, enrich the TVOS ecosystem, and improve the competitiveness of TVOS terminal value-
added services.

〔103〕  Application of Machine Learning Algorithm in Frequency Scheduling Optimization
The rapid development and application of technologies such as big data and artificial intelligence have injected new vitality into smart broadcasting 
and television. In radio and television frequency scheduling, it is common to encounter situations such as a significant increase in broadcast 
demand tasks, uneven demand frequency, and relatively insufficient equipment. Utilizing artificial intelligence technology to mine and analyze a 
large amount of operational data, effectively utilizing demand, broadcast, and operational data, can improve the accuracy of frequency scheduling 
and improve the utilization rate of transmission resources. This is a typical application of smart broadcasting and television, which can be used for 
reference by readers.

〔137〕  Application of Weakened Buffering Operator Model in Equipment Management Work in Television Stations
There is a lack of research on predicting the management of professional equipment in television stations in China, and the predicted data provide 
support for the procurement, inventory plan, and billing strategy of television professional equipment. Therefore, it is necessary to establish an 
effective prediction model for television station equipment management data. This article constructs four types of models based on grey system 
theory, and finds that the weakened buffering operator model has significant improvements compared to the mean model and the discrete 
grey prediction model. It is more suitable for predicting the usage data of professional equipment and is conducive to achieving digitalization 
and automation of television equipment management. This study provides a high reference value for the digital and automated management of 
equipment in television stations.
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Radio & TV Broadcast Engineering (RTBE) is a state-class technical journal, approved by the 
General Administration of Press and Publication, PR of China, authorized by the National  Radio  and  
Television  Administration (NRTA), PR of China, sponsored by Academy of Broadcasting Planning 
(ABP), NRTA, and published by Editorial Department of RTBE. RTBE is an important medium, 
that publishes scientific and technological policies in broadcasting, reports achievements in building 
broadcasting cause, introduces high and new technologies, exchanges work experience and spreads 
various information. RTBE is mainly geared to the needs of departments responsible for the work of 
radio & TV industry at all levels, radio & TV stations at all levels, network companies, transmitting 
stations, microwave stations, satellite stations, program production units and electrified education 
systems, as well as is of reference value to managerial and technical personnel for public radio & TV 
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