1.1　Super Hi-Vision format
　We have made progress with our R&D and standardization activities related to the 8K Super Hi-Vision (SHV) video system. 

■High dynamic range video format

　Conventional television systems have hue degradation and lower definition (clipped whites) for high luminance colors because of their limited luminance dynamic range. They also have difficulty reproducing scenes with large amounts of contrast. To address these issues and improve the viewing experience by reproducing or even enhancing highlights, we are studying high dynamic range (HDR) imaging for SHV. Another organization has made a proposal for HDR to significantly change nonlinear transform functions between video signals and luminance. As a way of ensuring compatibility with existing systems, we examined a method of reproducing highlights by lowering the reference white level during operation without changing the display’s nonlinear transform function. We proposed this method to the International Telecommunication Union, Radiocommunication Sector (ITU-R). 

■Wide color gamut

　With its wide-gamut system colorimetry, SHV can accurately reproduce vivid object colors that cannot be handled with the conventional color gamut of Hi-Vision (High Definition Television: HDTV). However, converting from the wide color gamut to the conventional one is a challenge when it comes to utilizing SHV content in HDTV programs. In order to identify problems and examine possible solutions to them, we conducted experiments wherein we decreased only the chroma of wide-color-gamut images and retained their lightness and hue when converting them into the conventional gamut. In so doing, we determined the conversion characteristics needed to prevent perceptual hue changes in cyan and to eliminate the significant chroma degradation of yellow highlights. We devised a high-quality gamut mapping method incorporating these improvements and developed a device with a three-dimensional look-up table employing the method(1). Meanwhile, for the purpose of utilizing HDTV content in SHV programs, we proposed to ITU-R a color-gamut conversion method that uses a linear matrix that keeps the colors in the HDTV color gamut unchanged after conversion.
　To determine the best sort of LED lighting for wide-color-gamut SHV video productions, we studied how colors are reproduced when using various LED lights by evaluating the color rendering index (Ra) and lighting consistency index (Qa) on the basis of the characteristics of SHV and HDTV cameras. 

■High resolution processing

　The pixel structure of SHV video captured with cameras equipped with four 8-megapixel sensors or one 33-megapixel sensor has a Bayer pattern, in which green pixels are placed in a quincunx pattern and red/blue pixels are placed in the remaining locations. We developed a demosaicing processor that converts such SHV video into high-quality full-resolution SHV video. The processor is equipped with our technique to control the filter characteristics adaptively(2) in order to interpolate the color signals accurately. We confirmed that the processor can generate natural full-resolution SHV video. 

■Interfaces

　The ARIB standard STD-B58 established by the Association of Radio Industries and Businesses (ARIB) in March 2014 specifies the interface for mapping ultra-high-definition television (UHDTV) signals of 4K/8K to multiple 10-Gbps signals and transmitting them through multi-core multi-mode fibers. We developed SHV devices supporting this standardized interface, including camera systems, display equipment, recorders, signal distributors, and multiplexing/demultiplexing devices capable of dealing with up to 32 channels of audio signals. We also fabricated optical cable to connect these devices. The optical cable, which has almost the same thickness and strength as ordinary coaxial cables and uses a connector with almost the same size, can transmit full-specification SHV video signals of approximately 144 Gbps over a single cable (Figure 1).
　The transmission distance is limited to approximately 100 m when multi-mode fibers are used. In order to transmit over distances of kilometers at a venue for on-the spot broadcast or between studios, we developed a method to transmit 10-Gbps multilink signals by wavelength-division multiplex on a single-mode fiber. Our proposal to add this method to the ARIB standard STD-B58 was adopted in March, 2015(3). We also discussed a scheme for multiplexing up to 32 channels worth of audio signals (48-kHz or 96-kHz sampling frequency) into the ancillary data area of the interface. This effort led to the establishment of ARIB standard STD-B64 in March 2015(4).

　


Figure 1. Appearance of optical cable for the UHDTV production systems interface (left) and coaxial cable for Hi-Vision (right)
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