Summary
　As broadcasting media become more and more diversified, including Hybridcast and Super Hi-Vision broadcasting planned to start in 2018, we continued to research program production technologies that can provide attractive new content services by utilizing past raw video footage and content and to develop program contributions equipment capable of large-capacity transmission. We also began researching new technologies such one for incorporating tactile sensation into TV viewing and one for conveying sound effects other than speech to those with hearing difficulties.
　We are researching content utilization technology that uses text information to make effective use of broadcast program contents. Hyponyms of an arbitrary word are obtained by using their semantic relations and are used for information retrieval and recommendation. We also developed a method for extracting the program topic from text information about the program and semantic relations between words.
　In our research on video indexing technology, we conducted further research and development on a video asset management system, “Video Bank,” for assisting with video search and manipulation, and developed a video retrieval method based on a learning procedure for recognizing a subject with a few training images. We also developed a method for estimating lighting conditions in real time on the basis of video analysis that can be used in video manipulation technologies.
　In our research on bidirectional field pick-up units for high-speed wireless transmission of file-based video, we examined a congestion control algorithm that considers wireless transmission errors as well as automatic repeat request and high-speed adaptive modulation based on time division duplexing. The transmission characteristics were evaluated using an experimental prototype, and the features were verified in microwave-band field transmission experiments.
　Field pick-up unit systems operating in the 700-MHz band, which are mainly used for live broadcasting of marathons, need to be phased out in favor of ones that operate in the 1.2-GHz and 2.3-GHz bands. We developed a transmitter and receiver using the space-time trellis coded multiple-input multiple-output (STTC-MIMO) scheme and used them for measuring and analyzing the propagation characteristics of the new frequency bands. 
　Similarly, the frequencies used by radio microphones need to be migrated from the 700-MHz band to the 1.2-GHz band or the “TV white space” UHF band, which was allocated for television broadcasting but can be used for other purposes depending on geographical and technical conditions. We developed a digital radio microphone using the orthogonal frequency division multiplexing scheme that enables sound transmission with high quality and low latency.
　We downsized a millimeter-wave mobile camera capable of transmitting Hi-Vision video with high-quality and low latency to a practical size and used it for shooting various programs such as golf tournaments and the NHK Kouhaku year-end music show. We also worked on elemental technologies for future Super Hi-Vision wireless cameras including ones for large-capacity transmission using MIMO transmission technology and for higher output using single-carrier transmission technology. 
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