Summary
　NHK STRL is researching a wide range of technologies for 8K Super Hi-Vision (SHV), including video formats and imaging, display, recording, coding, audio and transmission systems. We will conduct SHV test broadcasting in 2016 and start broadcasting to the public in 2018.
　In our research on video formats, we studied how to apply high dynamic range (HDR) imaging to SHV. HDR imaging can enhance video by reproducing highlights. We proposed a method to the International Telecommunication Union, Radiocommunication Sector (ITU-R) for standardization. We have also developed SHV devices and multi-mode multi-fiber cables that are compliant with the interface specified in the Association of Radio Industries and Businesses (ARIB) standard STD-B58 for transmitting ultra-high-definition television (UHDTV) signals. In addition, we contributed to the standardization of a wavelength division multiplexing scheme for long-distance transmissions and a method for multiplexing audio signals in the interface.
　In our work on cameras, we studied compact, high-quality 8K single-chip color imaging systems and succeeded in driving a 133-megapixel single-chip color image sensor at a 60-Hz frame frequency. We also prototyped a full-specification 8K reference camera for camera development, and a compact 8K single-chip color camera that supports 120-Hz frame frequencies. In our study on image sensors with high-sensitivity, we designed a back-side-illuminated sensor with more than 33 megapixels that can operate at frame frequencies of 120 Hz or higher. We developed a new three-stage cyclic analog-to-digital (A/D) converter in the sensor and proved through simulations that it halved the A/D conversion time over that of a conventional converter. 
　In our work on displays, we developed a projector equipped with three 33-megapixel liquid crystal devices (1.3-inch diagonal) and laser diodes for its light source. The unit is capable of displaying full-specification SHV video at a 120-Hz frame frequency. We also developed a 4K wide-color-gamut liquid crystal display (LCD) that has a laser backlight source and an improved color filter array. In addition, we are progressing with R&D on elemental technologies for large, sheet-type displays, such as highly efficient organic light-emitting devices that are stable in air and an oxide semiconductor transistor for high-speed driving.
　We upgraded the compact recorder that we developed in FY 2013 with a faster memory package and enhanced its video compression scheme. We also developed a signal interface board that is compliant with ARIB STD-B58. 
　Regarding video coding, we upgraded the SHV video encoder using the MPEG-H High Efficiency Video Coding (HEVC)/H.265 scheme that we developed in FY 2012 to make it compliant with the domestic standard for 8K broadcasting, which requires the video frame to be divided into four vertical slices for coding. In our study on reconstructive video coding, we developed a video encoder that can convert 4K/12-bit video into 2K/8-bit video and transmit it in real time.
　In our work on audio, we incorporated more than 100 different impulse responses with different sound fields and reverberation times into the 3D reverberator for generating reverberations in 22 directions. This reverberator was put into operation at the NHK CD-606 dubbing studio. (Completed in July 2014, this is the world’s first studio dedicated to 22.2 multichannel sound production.) In our studies on binaural reproduction using a flat panel display-integrated loudspeaker frame, we developed a way to identify the acoustic transfer functions to both ears with low-order models. This enabled us to reduce the amount of computations to about one-sixth that of conventional methods. We also proposed a dialog control method to control the ease of listening to narrations on the receiver. We submitted it to ARIB, and contributed to the revision of ARIB STD-B32.
　Regarding our work on the advanced conditional access system (CAS), we contributed to establish ARIB STD-B61 “Conditional Access System (Second Generation) and CAS Program Download System Specifications for Digital Broadcasting,” a CAS specification for UHDTV.
　Our research on satellite broadcasting progressed with on the development of a scheme for transmitting UHDTV in the 12-GHz band. The scheme is capable of 100-Mbps transmissions over a single channel of a satellite transponder and was adopted as an ARIB Standard. In the realm of international standardization, we proposed that ITU-R establish a Recommendation on this scheme. Moreover, the results of our research on media transport over multiple delivery channels were reflected in the MPEG Media Transport (MMT) scheme and adopted as an ARIB Standard for multiplexing the UHDTV broadcasting. 
　We are researching large-capacity transmission technologies for terrestrial broadcasting. We continued to make measurements at the experimental transmission station in Hitoyoshi City, Kumamoto Prefecture and studied error correction, higher order modulation, mobile reception and so on.
　Regarding wireless systems for transmitting program contributions, we made progress on field pick-up units (FPUs) and worked on a domestic standard for transmitting uncompressed SHV signals on 120-GHz-band FPUs. We also studied a millimeter-wave-band (42-GHz band) FPU, a microwave-band (6/7-GHz band) ultra-multilevel OFDM-FPU, and a 1.2-GHz/2.3-GHz-band FPU for mobile transmission.
　In our work on wired transmission technologies, we developed a channel bonding method for transmitting SHV signals on cable TV. We conducted demonstration experiments over large cable TV networks and progressed with domestic and international standardization. In order to transmit uncompressed SHV signals through optical fiber, we developed a device that enables long-distance wavelength division multiplexing transmissions on single-mode optical fibers and performed long-haul transmissions over a distance of 100 km.
　In accordance with the roadmap released by the Ministry of Internal Affairs and Communications, we participated in domestic standardization activities and worked on technical standards aimed at early implementation of 4K/8K UHDTV broadcasting. Following the “Technical conditions for satellite basic broadcasting and satellite general broadcasting” report issued by the Information and Communications Council in March 2014, a Ministerial Ordinance and Public Notice were promulgated by the ministry in June 2014 as national technical standards. A series of private technical standards specifying UHDTV broadcasting systems were established at ARIB before December 2014. 
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