3.5　IP content delivery technology
　With the aim of distributing programs over a network, we are researching a video delivery technology that uses the Internet and a distributed server-organized broadcasting system to provide broadcast programs over a network. 

■Video delivery technology using the Internet 

　To support large-scale delivery of live video, we began our development of a delivery platform that can support diverse viewing terminals including Hybridcast receiver-equipped TVs and mobile devices. We released a prototype player that runs on an HTML5 browser and verified its operation on TV receivers, mobile devices, and PCs. These results contributed to the establishment of relevant technical specifications(1) at the IPTV Forum Japan. We also conducted delivery experiments with test participants in various regions throughout Japan by using a player capable of measuring the video delivery quality. We collected basic data for use in further stabilizing large-scale delivery. We also studied a way of using a distributed processing technology for generating streams for Internet video delivery. We examined the processing performance of a method for generating video streams from an original video file by using distributed processing technology that can process a large amount of data at high speed using multiple servers. We obtained data on the relationship between the number of servers used for stream generation and the processing speed as well as on the extensibility of input/output video formats(2). 

■IP transmission equipment

　We developed stored video transmission equipment that can extract an image captured at a certain time specified by the broadcaster from accumulated images recorded at reporting sites and transmit it over an IP network. This equipment divides time-continuous video data into multiple files with a length of a few seconds before storing them. It can also transmit multiple files simultaneously so that stable transmission can be maintained even if the bandwidth of the IP network fluctuates.
　We also developed underwater wireless IP transmission equipment using blue LEDs for stably transmitting live video captured by an underwater camera without using a cable. 

■Distributed server-based broadcasting system

　We are developing a time-shift viewing system that will enable program zapping by tags such as cast member name and on-air time so that users can view any of the large number of past programs. To develop this system, we researched a distributed server-organized broadcasting system for accumulating, reprocessing, and distributing broadcast content using multiple servers on the network.
　We improved tag search functionality and the interfaces of the time-shift viewing system we prototyped in FY 2013 and conducted system evaluation experiments. The speed of tag search was increased by sorting tag data by on-air time at the time of registration into the database and by creating a list of tags for the same time in advance(3). We also created a keyword dictionary focusing on personal names from the past four years worth of program guide and subtitle information. Using the dictionary, we built a database containing over ten million records of program-related tags. For the interface, we upgraded the system to enable easy zapping with a remote-control device (Figure 1). We conducted evaluation experiments of the upgraded system and verified its operability and zapping functionality(4). Through the experiments, we found that tag zapping gives viewers a chance to find a program they had never viewed and helps them view it. We also developed a system for visualizing viewing logs for use in analyzing viewing behavior. The system can calculate the amount of viewing for each specified tag in video frame units from the collected viewing logs.
　We developed a viewing system based on cloud computing that runs the program viewing player for the time-shift viewing system on a server instead of the viewing terminal, so it does not depend on the processing performance of the viewing terminal. Only the reproduction of video and sound is handled on the viewing terminal; the other processes requiring more CPU power are run on a cloud server. This enables the usage of various types of program viewing software even on a low-end terminal.

　


Figure 1. Time-shift viewing system for tag-based program zapping
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