3.1　Hybridcast
　We are continuing our research on Hybridcast, which is a service platform for flexibly providing extensible new services that take advantage of the characteristics of broadcasting and telecommunications networks. In FY 2014, we made progress on R&D aimed at making the platform more efficient and on implementing multimedia broadcasting for Super Hi-Vision, including 8K Hybridcast (SHV multimedia broadcasting). We also continued our standardization activities. To further promote the Hybridcast service we launched in September 2013, we showed the appeal of Hybridcast by demonstrating it to visitors at the NHK STRL Open House and other exhibitions at home and abroad. 

■Advanced Hybridcast

　The IPTV Forum published the first edition of the Hybridcast Technical Specifications in 2013. In FY 2014, we studied elemental technologies for advanced services, conducted experimental verifications, and promoted the establishment of the second edition of the specifications.
　Version 2.0 of the specifications includes additional features such as support for video on demand (VOD) and recorder functionality, development of non-broadcast-oriented managed applications, and high-precision synchronization of broadcasting and broadband content. At the STRL Open House, we exhibited our prototype receiver in cooperation with receiver manufacturers.
　The support for VOD and recorder functionality includes VOD playback from an application, recording and playback of broadcast programs, and launch of cooperative applications during viewing of recorded programs. We fabricated a receiver to verify these functions(1) and prototyped and exhibited a program guide application that enables direct transition to VOD (Figure 1). We are also studying MPEG-DASH (Dynamic Adaptive Streaming over HTTP) as a VOD content delivery scheme. We conducted technical verifications by creating test streams and reproducing them on the TVs of various manufacturers, aiming at inclusion of MPEG-DASH in the Hybridcast operation rules and application for actual services.
　Non-broadcast-oriented managed applications are provided by service providers other than broadcasters and are available regardless of broadcast channel. They enable new services and business models. We studied the management of program-related data distributed to service providers(2) (Figure 2) and the push transmission system. We also prototyped a receiver model(3) and applications and examined an overall system model for using the services(4). An example of our prototype non-broadcast-oriented managed applications is shown in Figure 3. This application, which receives and displays in real time the data distributed by push technology, provides viewers useful and timely information such as train operation status and weather reports.
　High-precision synchronization is the display of content delivered by broadcasting and broadband networks in a synchronized manner in video frame units using time information. This technology is indispensible for multi-angle services, which enable viewing of images from different angles. In FY 2014, we developed a basic technology for reproducing video on mobile devices such as tablets and smartphones in synchronization with the main broadcasting program displayed on the TV screen(5). We will continue to test the feasibility of this technology, which is applicable to various purposes including synchronization with data information. 

　


Figure 1. Example program guide that enables direct transition to VOD
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Figure 2. Prototype management system for distributing program-related data
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Figure 3. Example non-broadcast-oriented managed application (useful and timely information)

■Promotion of Hybridcast

　We are providing technical support for NHK’s program production departments to enable wider use of the program-linked Hybridcast service, which was launched in December 2013. We provided prototype applications for the Hybridcast service for additional programs that started in September 2014, thereby contributing to its smooth launch.
　We also exhibited examples of Hybridcast services offered by commercial broadcasters at the STRL Open House and demonstrated the growing popularity of Hybridcast. 

■Effort for SHV multimedia broadcasting

　Using the Hybridcast technologies, we prototyped sample 8K Hybridcast services that take advantage of large, ultra-high-resolution screens, aiming at the realization of SHV multimedia broadcasting (Figure 4). Displayed on the screen along with the golf program are multiple images provided by broadcasting and broadband networks, multilingual closed-captions, posts on social networking services (SNSs), and various other types of information. We exhibited this example at the STRL Open House. 
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Figure 4. Example 8K Hybridcast service

■Activities related to standardization

　Domestic standardization activities included promoting the establishment of Technical Specifications ver. 2.0(6) at the IPTV Forum. We also contributed to the establishment of HTML5 Browser Specifications ver. 2.1 and the Hybridcast Operation Rules ver. 2.0 for a new VOD system supporting HTML5.
　We worked on standardization of technologies related to SHV multimedia broadcasting in cooperation with relevant organizations. We examined such technologies as MPEG Media Transport (MMT)-based transmission schemes, browser functionality and data coding, and a Timed Text Markup Language (TTML)-based coding method for closed captions and character superimposition(7). Our efforts led to the establishment of the ARIB STD-B62 standard(8) in July 2014, which specifies SHV multimedia broadcasting covering all of these technologies. Regarding closed-captioning and character superimposition technologies, we participated in discussions on exchange formats and operation rules, which are indispensable for facility preparation, and created test data required for receiver development.
　International standardization activities included incorporating Hybridcast into a draft recommendation for hybrid systems at the International Telecommunication Union, Radiocommunication Sector (ITU-R) and Telecommunication Standardization Sector (ITU-T). Moreover, Technical Specifications ver. 2.0 and ARIB STD-B62 were reflected in a report on hybrid systems.
　At the Technical Plenary/Advisory Committee (TPAC) Meeting of the World Wide Web Consortium (W3C) working on HTML5 standardization, we presented an overview of the functions specified in Technical Specifications ver. 2.0 to promote understanding and diffusion of Hybridcast worldwide.
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